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BIOLIFE & MICROBIOLOGY

ABOUT THIS MANUAL

The first edition of Biolife Manual in Italian was published in 1979. It was followed by the first English edition in 1985. Second editions were
released in 1985 (Italian) and in 1991 (English). The third editions were published in 1998 (ltalian) and 2003 (English).

Since the last edition many improvements have been made in the Biolife products portfolio and the updating of technical sheets/instructions for

use.

We have decided to summarized all these updates and improvements in this new Manual which is the 4" edition.

The 4th edition is organized in 3 Sections:

The 1st Section provides general information about the company, product range, regulatory affairs, documentation provided to the
users, and general information about culture media: their history, components, general directions for preparation, limitations, warning
and precautions, storage conditions. This section also includes workflows and isolation schemes for the fields of clinical microbiology
and food, water, environmental, pharmaceutical and cosmetic microbiology.

The 2nd Section includes the monographs of microbiological culture media listed in alphabetical order. The monographs refer to
dehydrated culture media but also contain information about selective supplements and enrichments required for their preparation and
the corresponding ready-to-use media, if available. Some monographs are accompanied by photographic documentation about the
cultural response of isolates. Product descriptions contain the following sections: intended use, composition-typical formula, principle of
the method and explanation of the procedure, direction for preparation, physical characteristics, specimens, test procedure, reading
and interpretation, user quality control, limitation of the method, storage conditions, references, product availability and packaging.
Information concerning materials required but not supplied and the performance characteristics are provided in the Instructions for Use
(elFU) which can be downloaded, for each reference, from web site www.biolifeitaliana.it

The 3rd Section incudes technical information and indications for the use of selective supplements, enrichments, raw materials of
biological origin (agar and peptones) and various products for bacterial identification with biochemical tests.

The appendix of the Manual summarises the GHS hazard pictograms that provide general warnings on the use of Biolife products.

Biolife Manual 4™ edition is intended to serve as a technical resource of information regarding specific products and procedures as well as to
assist the customer in ordering.

For additional information, contact our Technical Service or your local Biolife Distributor.

Please let us know if we have met your expectations. Your friendly criticism will help us correct mistakes.

MANUALE
BIOLIFE

The cover of the first edition in Italian (1979)

No part of this book may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise, without the prior written permission of Biolife Italiana S.r.I.

Edited by: Biolife Italiana S.r.I.

Edition 4.0, April 2023.
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ABOUT BIOLIFE ITALIANA

Biolife Italiana is a manufacturing company belonging to the Mascia Brunelli-Biolife group.

Biolife Italiana is operating in the in vitro diagnostic field for microbiology while Mascia Brunelli is operating since 1947 in production of IVDs for
haematology, clinical chemistry, immunology and manufactures class 3 haemostatic medical devices for surgery.

Founded as a small Production Laboratory in the centre of Milan in 1968, today Biolife Italiana occupies an area of approximately 4000 sqm and
includes class 1000 sterile rooms with separate filtration systems for the production of medical devices and in vitro diagnostic devices. In 2014 a
new and modern Dehydrated Culture Media Production Unit was established, covering an area of about 600 sqm, with high productivity plans for
blending and grinding powdered raw materials and packaging of dehydrated media in bottles and drums. Moreover, the production facility of
freeze-dried supplements has been implemented in a new clean area with new lyophilisation plants.

These new production units, together with the expertise and experience of the involved staff, make Biolife one of the most qualified companies in
the world in the field of culture media and supplements production, both in terms of quality and quantity.

Biolife Italiana is committed to:

- fully meet the needs of its customers in terms of pre- and after-sales support

- establish a process of continuous improvement of its products and services

- maintain and improve the market share

- identify, develop, manufacture and distribute new advanced and specialised products to meet the demands of new analytical methods in
microbiology

Biolife's policy is strongly committed to the implementation of the following objectives: Training, R&D, Production, Delivery.

Since its beginning in 1968, Biolife's goal has always been to develop high quality culture media, in harmony with the technological development
of the day and capable of solving the diagnostic problems of microbiologists.
Here are some milestones on a path of growth that has lasted over 50 years.

1968 Born of the company. Devising of a complete range of dehydrated media, including some formulations first available worldwide
by Biolife such as Hektoen Enteric Agar, Giolitti & Cantoni Broth, Staphylococci 110 Medium.

1982 Biolife has been a pioneer supplying freeze-dried antibiotics containing selective supplements for microbiological culture media.

1985 First in Europe, Biolife proposed Mac Conkey Agar with MUG, as powdered medium, ready-to-use plate and ready-to-use bi-plate
combined with Blood Agar (Biosector 3).

1986 Biolife devised and patented the first biochemical screening test for Salmonella colonies, based on the fluorogenic detection of
C8 esterase enzyme (MUCAP Test).

1992 Development of the first chromogenic and fluorogenic medium for the enumeration of Escherichia coli and coliform bacteria in
water: C-EC Agar.

1996 With the collaboration of two microbiologists, Franco Ottaviani and Marco Agosti, Biolife developed the first chromogenic culture

medium that allowed the differentiation on primary isolation medium of pathogenic Listeria monocytogenes from non-pathogenic
spp.: Agar Listeria Ottaviani & Agosti (ALOA).

1998 The same principle of detection of Cs esterase enzyme of MUCAP Test has been exploited for the development, of a chromogenic
plating medium, Chromogenic Salmonella Agar, that demonstrated very high specificity and sensitivity for the detection of
Salmonella spp., including S. Typhi, and lactose positive strains. It was the first worldwide available medium based on the
chromogenic magenta caprylate substrate.

1999 Development of a chromogenic medium for the isolation and differentiation of C. albicans (Chromalbicans Agar).

2000 Biolife and the sister company Mascia Brunelli developed and proposed on the market a complete range of
immunochromatographic tests for the diagnosis of infectious diseases.

2006 Devise of a chromogenic medium for the simultaneous and differential enumeration of Enterobacteriaceae and E. coli in food
(SENECA).

2012 Biolife formulated a chromogenic medium for the detection and differentiation of the main Candida spp. of clinical interest
(Chromogenic Candida Agar).

2013 Development of a chromogenic medium for the detection and differentiation of S. agalactiae (Chromogenic Strepto B).

2016-2022 Biolife formulated chromogenic media for the detection and differentiation of ESBL producing Enterobacteriaceae (Chromogenic

ESBL) and Carbapenemase producing Enterobacteriaceae (Chromogenic CRE). Biolife formulated chromogenic media for the
detection of Bacillus cereus, Cronobacter sakazakii, Yersinia enterocolitica, Lactobacillus acidophilus.

How to contact Biolife

Biolife Italiana S.r.I.

Viale Monza 272, 20128, Milan, Italy

Tel. +39 02 25209.1

For orders management: export@biolifeitaliana.it

For customers complains: complaints@biolifeitaliana.it
web: www.biolifeitaliana.it
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OVERVIEW OF MICROBIOLOGY PRODUCTS AND SERVICES

Biolife’s Product Portfolio includes:

Dehydrated Culture Media

More than 400 formulations for clinical and industrial Microbiology. The formulations meet the requirements of International Standards such as
ISO, IDF, FDA-BAM, APHA, USDA-FSIS, EP-JP-USP harmonized methods. Biolife Italiana offers a wide range of chromogenic and fluorogenic
media.

Selective Supplements and Enrichments

Freeze dried and liquid supplements ensure an optimal and standardized culture media preparation and therefore guarantee better productivity
and selectivity performances in the microbiological isolation procedures

Ready-to-use media in plates, tubes and flasks

Manufactured in clean rooms under laminar flow according to the highest standards. Our products range include 90 mm, and 150 mm plates, bi-
and tri-plates, 55 mm plates for MF technique, tubes and flasks.

Rapid Tests and Kits

Wide range of accurate, rapid and user friendly immunochromatographic tests and haematological stains.

Employing highly specific antibodies, developed by our R&D Department, a wide range of rapid latex agglutination kits are available for the
confirmatory tests of key pathogens present in clinical specimens and food, water, environmental samples.

Customised Media Service

Biolife offers one of the most comprehensive ranges of culture media for microbiology, developed during our more than 50 years of activity.
However, for special applications, customers can interface with Biolife for formulations prepared on request.

Our technical service is available for close collaboration with customers to develop and produce special culture media for specific applications.

The contacts and relationships with our foreign Distributors and worldwide Customers are managed by our International Sales and Marketing
Organisation which includes technicians with experience and knowledge in culture media and microbiology.

REGULATORY AFFAIRS AND DOCUMENTATION

Biolife’s processes and products are strictly regulated by the Quality Management System, implemented since 2003 and now compliant with ISO
9001" (Registration n° D2001500013) and ISO 134852 (Registration n° D2001500012) for design, manufacturing and distribution of in vitro
diagnostic devices.

The in vitro diagnostic devices meet the requirements EU Regulation 2017/746.3

Responsible of the Quality Management System is the Quality Assurance & Regulatory Affair Department that, in cooperation with the Scientific
and Technical Department, plays a key role in internal and supplier audits, qualification of suppliers, development and validation of products and
production processes, quality control and quality assurance, and in the application of the EU Regulation 2017/746.

Both the Departments contribute to guarantee a complete traceability of product components with the aid of in-house computerised logistic system.
Our customers can be assisted with a competent support in a continually evolving international regulation system.

The following documentation is available for our customers, scientists and researchers:

Quality Control Certificates

Biolife provides a Certificate of Analysis (CoA) for each batch of products manufactured and released on the market. The CoA is a summary of
the results obtained in the Quality Control Laboratory, applying procedures for the evaluation of culture media, supplements and ancillary products,
according to EN 123224, ISO 11133?%, the European Pharmacopoeia®, guidelines for products designed for clinical microbiology such as CLSI
document” and the Australian Guidelines for the Quality Assurance of medical microbiological culture media®®. The main data provided by CoA
are the basic information of the product such as:

catalogue number, product name, batch number and expiry date,

data about colour, clearness, gel strength (for dehydrated solid media), pH,

assessment of biocontamination for ready-to-use media within strictly defined specifications,

productivity rate, selectivity ratio and specificity data obtained with a panel of test strains selected within International Microbial Collections as
well as clinical or food isolates,

incubation condition (time, temperature, atmosphere),

physical and chemical parameters, microbial content, amino nitrogen (AN), total nitrogen (TN) and AN/TN ratio, for peptones and other raw
materials of biological origin.

The Quality Control Certificate may be downloaded from the Biolife website www.biolifeitaliana.it, by entering the batch number on the home page.

Transmissible Spongiform Encephalitis (TSE) Statement

It is known that raw materials of animal origin used for the production of culture media can be a potential vehicle for transmissible spongiform
encephalitis (TSE) and other animal infectious diseases.

Biolife manufactures dehydrated and ready-to-use culture media and supplements that comply with EMA/410/01/rev31'® the European
Pharmacopoeia (EP) recommendations'’, the WHO/EMC/ZOO 097.3 report'?, the FDA document CFR 9418'® the Regulation (EC) n°
1069/2009', with the aim of minimising the risk of transmission of spongiform encephalitis and other infectious animal diseases.

Biolife Manual Edition 4.0



For raw materials of animal origin, our suppliers provide a certificate of suitability and/or a declaration on the geographical origin of the animals,
the slaughterhouse authorisations, and the infectivity class of the raw materials, preferring the use of raw materials of category B (low-infectivity
tissues) or category C (tissues with no detected infectivity).

Biolife makes available to customers, on the web site www.biolifeitaliana/download, the multi-comprehensive document “TSE Statement for
minimizing the risk of TSE in animal derivatives”, describing all the raw materials of animal origin used for the production of dehydrated and ready-
to-use media and supplements, with details, for each raw material, related to the tissue or materials, the country of origin of animals, the infectivity
class, the availability of the Certificate of Suitability, notes regarding the production facility, the manufacturing process, the veterinary controls.
The same TSE statement is available, upon request, for each product and/or for each manufactured batch, thanks to a comprehensive traceability
system of raw materials, semi-finished and end products. Where applicable, the Certificate of Suitability of animal based raw materials, GMO free
certificates, kosher and halal certificates, are supplied to our customers, upon request.

Safety Data Sheets

Dehydrated culture media and supplements may contain hazardous and possibly toxic components. Biolife has classified all manufactured
products in compliance with Regulation (EC) No 1272/2008'% and has issued Safety Data Sheets (SDS) according to Regulation 1907/2006/CE"®
The SDS provides, in a total of 16 sections, information on the company, identification of the substance or mixture, information on the preparation,
information on the composition, the identification of hazardous ingredients, first aid measures, firefighting measures, accidental release measures,
handling and storage, exposure controls and personal protection, physical and chemical properties, toxicological information, ecological
information, disposal considerations, stability and reactivity, information on transport, regulatory information, other information.

Safety data sheets are available on the Biolife website www.bolifeitaliana.it, by entering the reference number or the name of the product on the
home page. A table with GHS hazard pictograms providing generic warnings for the use of Biolife products is included in the appendix of this
Manual. As legislation and classification are subject to frequent revision, for more accurate, complete and up-to-date information on hazards and
risks, please refer to the product labels and safety data sheets at www.biolifeitaliana.it.

Instructions for Use

Since its early years, Biolife has paid attention to providing customers with technical data sheets summarising product characteristics, which were
organised in the first edition of the Biolife Manual in 1979.

For all Biolife products (IVDs and non-IVDs), we have now undertaken a path to transform the technical data sheets into Instructions for Use
(IFUs), drafted in accordance with EU Regulation 2017/746 by 2021% and ISO 18113

The new IFUs provide, in a total of 16 sections, information on the intended use, composition, principle of the method and explanation of the
procedure, directions for medium preparation, physical characteristics, material provided with catalogue number and package information, ,
materials required but not provided, samples that can be analysed, test procedure, results reading and interpretation, suggested user quality
control, performances characteristics, limitation of the method, precautions and warning, storage condition and shelf life, consulted references.
Updated IFUs, are available on the Biolife website www.bolifeitaliana.it, by entering the reference number or product name on the home page and
are included in the Section 3 of this Manual.

Label and packaging

The label of a dehydrated culture medium contains information on the name of the product, catalogue number and the pack size, lot number and
expiry date, typical composition, directions for preparation, required supplements, acceptable pH range, storage condition, health and safety
information according to Regulation (EC) No 1272/2008'%, and where applicable CE and IVD markings.

The label includes the phrase “the formula may be adjusted and/or supplemented to meet the required performances criteria”. It is a standard
practice for manufacturers of culture media to adjust and/or supplement the formula to achieve productivity, specificity and selectivity results in
compliance with the specifications, established on the base of the intended use, company knowledge and relevant literature. This usual practice
is also codified and regulated by 1ISO 11133:2014° “It is sometimes the case that a particular ingredient (peptones and meat or yeast extracts,
agar, buffering substances, bile salts, bile extract, deoxycholate, antibacterial dyes, indicator dyes, antibiotics) specified in the formulation has to
be modified to achieve constant and consistent performances of the medium.

The labels of ready-to-use media and supplements provide all the information described above with the exception of the composition, due to the
small size of the labels, and some information is provided with symbols in compliance with ISO 15223."®

Validation of shelf life and transport temperature

All our products are tested for conformity to the specifications with a real-time stability test at the end of the shelf life, with the products stored
under the recommended conditions.

Moreover, the products have been subdivided in class of risk and tested for the temperature changes to which products may be subjected during
production or transport (thermal shock test).

On request, we provide data and declarations to our customers.
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GENERAL INFORMATION ABOUT CULTURE MEDIA

THE HISTORY OF CULTURE MEDIA

The discovery and development of culture media were the key factors for the
development of Microbiology in the 19th and 20th centuries. The origins and
evolution of microbiological culture media was made possible by challenging the
theory of spontaneous generation and can be traced to the 19th Century. During
this pioneering time bacteriologists attempted, with varying degrees of success,
to grow microorganisms either directly using the food or material on which the
microorganism first developed.'

Here below are summarized the main milestones of the wonderful historical path
of the development microbiological culture media.

Fannie and Walther Hesse

1817 The birth of microbial culture can be traced back to1817 when Bartolomeo Brizi, an Italian pharmacist, described the observations

and experiments on a typical food of northern Italy known as "polenta"”, corn flour boiled in water and salt, on which purpurin stains
would appear at warm temperature and moisture. He discovered that the colour was due to a bacterial contamination and called
the observed strain Serratia in honour of and Italian physicist named Serratia, and chose marcescens for the sp. name after the
Latin word for decay. He clarified the 500-year-long mystery of the communion bread coloured in red, assumed to be a substance
derived from the blood of Christ."23

1860 Louis Pasteur, a French biologist, microbiologist and chemist, developed a culture medium “yeast soup™ containing the basic

requirements for microbial growth. His objective was to create a fermentation medium to demonstrate that each fermentation
(alcoholic, acetic, lactic ...) was associated with the development of a particular microorganism. This medium contained: nitrogen
(ammonium salts), a carbon source (sugar) and vitamins (ash)."?

1872 Ferdinand Cohn refined Pasteur’s liquid medium with different types of sugars to create a more versatile basal medium for the

cultivation of new bacteria.

1881 Robert Koch demonstrated optimal growth of bacteria when they were incubated in a broth composed of fresh beef serum or meat

extract and solidified with coagulated egg albumin, starch past, aseptically cut slice of a potato, gelatine.

1881 Walther Hesse joined Robert Koch's laboratory in a post-doctoral position. When culturing the organisms, he used a gelatine-

containing medium capable of solidifying. Frustratingly, the medium had a tendency to melt during the summer months, thus
ruining the experiments. Legend has it that went on a picnic with his wife Angelina Fannie and noticed that the jellies and puddings
that she had brought along, did not melt in the hot summer weather. When asked why this was so, Lina (as she was called) replied
that they contained agar, and that she had been shown the trick by a Dutch neighbour, recently emigrated from the island of Java.*

1882 Taking advantage of the discovery of Walther Hesse and his wife Fannie, Robert Koch introduced agar-agar in microbiological

culture media.

1884 Friedrich Loeffler created “Léeffler serum”, a coagulated blood serum, used for the detection of Corynebacterium diphtheriae. His

description of the diphtheria bacillus, published in 1884, was the originating cause of an antitoxin treatment. The formulation of
this nutrient medium is still widely used today (Loeffler's Medium).

1885 Paul Ehrlich discovered the antimicrobial effects of some chemical product. He invented the precursor technique to Gram staining

bacteria.

Biolife Manual Edition 4.0



1887

1988
1890
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Early 1900s

1900, 1905
1902

1903

1906
1912
1912

1916

1916

1919

1919
1923

1931-1932

1935
1936

1941

1945

1948

1950s
1960s
1964

1965
1968

1977-1978

1979
1979

1983-1985
1984

1990-2022

Julius Richard Petri, working as assistant of Robert Koch, is generally credited with inventing the device known as the Petri dishes,
which is named after him. He was involved in modifying the flat glass plate, common to laboratories, and produced a new type of
culture dish for media. There is some dispute, however, concerning whether Petri invented the 'Petri dish’, or whether it was in act
invented earlier by Emanuel Klein, a Slovenian scientist working in England.! For many years glass dishes were used, mainly until
the mid-1960s, where advances with injection moulding technology, led to Petri dishes being manufactured out of clear polystyrene
plastic.

First step towards diagnostic media: Martinus Beijerinck developed an elective medium without nitrogenous compounds to isolate
the root nodule bacterium Rhizobium which is capable of fixing atmospheric nitrogen.

Raymond Jacques Sabouraud crystallized and organized the scattered observations regarding the role of pathogenic fungi in
dermatophytic infections and proposed a medium for their isolation and classification.®

Emmanuel Merck was reportedly the first to manufacture peptones for the preparation of culture media.

Charles Adolphe Wurtz proposed to use the differences in the metabolisms of sugars of pure cultures and formulated a litmus
lactose agar: B. coli formed red colonies and B. typhi colonies remained blue in colour.®

Microbiologists realized that enteric organisms had distinct patterns of carbohydrate utilization and that those enteric organisms
that could not utilize lactose were most likely pathogenic to humans. They began to develop media that could differentiate between
lactose-fermenting and non-lactose-fermenting organisms.

Alfred Theodore MacConkey, working at the University of Liverpool, described a medium with bile salts for the growth and
differentiation of the Bacillus coli communis and the Bacillus typhi abdominalis in faecal samples.”®

Wilhelm von Drigalski and Heinrich Conradi, collaborators of Robert Koch, discovered the inhibitory activity of the crystal violet on
the growth of Gram-positive bacteria and developed a selective and differential medium for the isolation of B. typhi.®

S. Endo introduced the first isolation medium for the recovery of pathogenic enteric organisms, called fuchsin sulphite infusion
agar. This medium allowed the isolation of these pathogens, but did not inhibit the normal, non-pathogenic enteric organisms also
present in feces.™®

Jules Bordet and Octave Gengou optimized a culture media and succeeded in isolating and cultivating a bacterium, later
called Bordetella pertussis which causes whooping cough, a deadly disease in young children."!

Digestive Ferment Company, in USA, manufactured Bacto Peptone, the first product aimed at developing the microbiological
market of culture media."?

Churchman showed that derivatives of triphenylmethane, such as gentian violet and brilliant green dyes, were inhibitory to
bacteria, particularly Gram-positives and that crystal violet causes some inhibition of fungi."

J. E. Holt-Harris and Oscar Teague introduced Eosin Methylene Blue (EMB) agar, later modified by Levine in 1918. EMB media
allowed a visual distinction between Bacillus coli (now known as Escherichia coli), other non-pathogenic lactose-fermenting enteric
Gram-negative rods, and the Salmonella and Shigella genera .'3

O. Teague and A.W. Clurman determined that brilliant green dye inhibited most of the non-pathogenic enteric Gram-negative
rods. Their medium, brilliant green agar, enhanced the recovery of Salmonella from patients with typhoid fever.'%#

James Brown developed blood agar to study the haemolysis reaction of Streptococcus and Staphylococcus spp.?2 However the
history of blood agar is uncertain: the inclusion of blood as a nutritive supplement in culture media may pre-date the use of agar'®;
in their 1903 Manual of Bacteriology, Muir and Ritchie'® list its inclusion before they discuss “agar-agar” as a replacement for
gelatine as a solidifying agent.

Edward Rosenow'” proposed Brain Hearth Infusion media, later modified by Russell Haden'®, as general purposes rich media.
L. Muller described a liquid medium with iodine and sodium thiosulphate which react together to form tetrathionate. Tetrathionate
reductase producing bacteria (e.g. Salmonella) can grow in presence of tetrathionate.'®

E. Léwenstein®® developed an egg coagulated medium containing congo red and malachite green for the detection of
Mycobacterium tuberculosis. Lowenstein’s formulation has been modified by K.A. Jensen?' in 1932, suppressing the congo red,
changing the concentration of the magnesium citrate and potassium phosphate and increasing the malachite green.

Einar Leifson described deoxycholate media. He used deoxycholic acid and its salts as the inhibitory agent.?

Leifson?® utilized the studies of Klett** and Guth? about the selective inhibitory effects of selenite and its use for the culture of
typhoid organisms, fully investigated selenite activity to formulate the liquid medium selenite broth and to promote its wide use as
an enrichment medium for the isolation of Salmonella spp.

J.H. Mueller and J. Hinton developed Mueller Hinton Agar (MHA\) for the isolation of pathogenic Neisseria spp..? Nowadays, it is
more commonly used for the routine susceptibility testing of non-fastidious microorganism by the Kirby-Bauer disk diffusion
technique.

Johnston?” described a medium that could successfully produce colonies of N. gonorrhoeae in 24 hours. This medium was later
modified by Carpenter and Morton? using GC Medium Base with the addition of haemoglobin and a yeast concentrate (chocolate
agar).

Chapman? formulated media for isolation and differentiation of staphylococci based on early work by Gordon®® of 1903, indicating
that the fermentation of mannitol could be used as a mean of differentiating pathogenic from non-pathogenic staphylococci, and
by 1942 Koch’s discovery®' that the presence of 7.5% sodium chloride in media inhibited the growth of most organisms except
staphylococci.

Better understanding of microbial biochemical pathways.?

Addition of antibiotics in culture media to improve the inhibition of non-target bacteria.?

Thayer and Martin proposed a selective medium for the cultivation of N. gonorrhoeae and N. meningitidis, incorporating
haemoglobin, yeast supplement B, polymyxin B and ristocetin into GC Agar.?

Welton |. Taylor developed xylose lysine decarboxylase agar for the enhanced recovery of Shigella spp.®

Sylvia King and William |. Metzger, working at the Hektoen Institute in Chicago, formulated Hektoen Enteric (HE) agar with the
goal to increase the recovery of Shigella spp. from mixed cultures.3

Joseph McDade discovered Legionella pneumophila. Feeley et al. developed a specific selective medium with charcoal, yeast
extract, cysteine and ferric pyrophosphate that was a major breakthrough for experimental and clinical investigators.®®

J.P. Butzler and M.B Skirrow proposed new selective media for the isolation of Campylobacter spp. from faeces.*®

Kilian and Bulow® described a medium (PGUA agar) for the identification of E. coli in primary cultures of urine sample, ushering
in the era of culture media containing enzyme substrates for bacterial identification directly on the primary isolation plates.

Barry Marshall isolated H. pylori from gastric and duodenal ulcers; Goodwin et al. devised the first selective medium specifically
intended for the isolation of H. pylori.*®

Trepeta and Edberg® modified the classic formulation of MacConkey agar with the addition of 4-methylumbelliferyl-8-D-
glucuronide (MUG), developing the prototype of fluorogenic media.

In the last 30 years, thanks to academic and IVDs companies’ researches, a wide range of chromogenic culture media has been
devised and made commercially available, providing useful tools for clinical and industrial microbiology. Chromogenic media utilize
synthetic chromogenic enzyme substrates in order to specifically target pathogenic species (or groups of species) based on their
enzyme activity.*’ They include:
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Chromogenic media for enteric pathogens and for the detection of specific target-organisms in food, water, environmental
samples: Salmonella, Shigella, Clostridium difficile, Listeria monocytogenes, Cronobacter sakazakii, Bacillus cereus,
Campylobacter, Enterobacteriaceae, Escherichia coli, coliforms., Shiga Toxin producing E. coli, Vibrio spp. Yersinia enterocolitica.
Chromogenic media for detection of non-enteric pathogens: Candida, Staphylococcus aureus, Pseudomonas aeruginosa,
Streptococcus agalactiae, urinary tract pathogens.

Chromogenic media for detection of antibiotics resistant bacteria: Methicillin-Resistant Staphylococcus aureus, VVancomycin-
Resistant Enterococci, Extended-Spectrum-3 Lactamase-Producing Enterobacteriaceae, Carbapenemase-Producing
Enterobacteriaceae.

References

22.
23.
24,
25.
26.
27.
28.

29.
30.

31.
32.
33.
34.
35.

36.
37.

38.

39.
40.

Sandle, T. (2011): 'History and development of microbiological culture media’, The Journal (Institute of Science and Technology), Winter 2010-2011, pp10-14
Bonnet M, Lagier JC, Raoult D, Khelaifia S. Bacterial culture through selective and non-selective conditions: the evolution of culture media in clinical microbiology.
New Microbes and New Infections 2020; 34: 100622 https://doi.org/10.1016/j.nmni.2019.100622

Microbe wiki. Serratia marcescens https://microbewiki.kenyon.edu/index.php/Serratia_marcescens

Wikipedia: https://en.wikipedia.org/wiki/Walther_Hesse; page last edited on 22 May 2020

Sabouraud R. Contribution a I'etude de la trichophytie humaine. Etude clinique, microscopique et bacteriologique sur la pluralite des trichophytons de I'homme.
Ann Dermatol Syphil1892; 3:1061-1087.

Waurtz. 1897. Techniques bactériologiques. Masson, Paris.

MacConkey AT. Note on a new medium for the growth and differentiation of the Bacillus coli communis and the Bacillus Typhi abdominalis. The Lancet, July 07,
1900; vol 156, Issue 4010, P20.

MacConkey A. 1905. Lactose-fermenting bacteria in feces. J. Hyg. 5:333-378

Merck Microbiological Manual, 12th ed.

. Jan Hudzicki. Hektoen Enteric Agar Protocol. American Society for Microbiology. 11 November 2010.
. Bordet, J., and D. Gengou. 1906. Le microbe de la coqueluche. Ann. Inst. Pasteur 20:731.

Mohapatra A. Culture media history and types. Slides share; Mar 15, 2018

Holt-Harris, J. E., and O. Teague. 1916. A new culture medium for the isolation of Bacillus typhosa from stools. 18:596-600.

Teague, O., and A. W. Clurman. 1916. An improved brilliant green medium for the isolation of typhoid bacilli from stools. J. Infect. Dis. 18:647-652.
Buxton T. Blood agar plates and hemolysis protocols. ASMScience, 2005

Robert M, Ritchie J. 1903. Manual of Bacteriology. The MacMillan Company, London, 1903.

. Rosenow EC. Studies on elective localization. J Dent Research 1919; 1:205-49.

Hayden RL. Elective localization in the eye of bacteria from infected teeth. Arch Int Med1923; 32:828-49.
Leifson desoxycholate

. M Lowenstein, E. 1931. Die Zachtung der Tuberkelba zillen aus dem stramenden Blute. Zentalbl. Bakteriol. Parasitenkd. Infektionskr. Hyg. Abt. | Orig. 120:127.
21.

Jensen, K. A. (1932). Rinzuchtung und Typenbestim mung von Tuberkelbazillentammen. Zentralbl. Bakteriol. Parasitenkd. Infektionskr. Hyg. Abt. | Orig, 125, 222-
239

Muller L. (1923) C. R. Soc. Biol. (Paris) 89. 434-443.

Leifson E. New selenite selective enrichment medium for isolation of typhoid and paratyphoid (salmonella) bacilli. A. J Hyg 1936; 24:423

Klett A. (1900) Zeitsch. fir Hyg. und Infekt. 33. 137-160.

Guth F. (1916) Zbl. Bakt. |. Orig. 77. 487-496.

Mueller JH, Hinton J. A protein-free medium for primary isolation of the gonococcus and meningococcus. Proc Soc Exp Biol Med 1941; 48:330-333

Johnston. J. J Vener Dis Infor 1945; 26:239.

2 Carpenter, C.M., and H.E. Morton. 1947. An improved medium for isolation of the gonococcus in 24 hours. Proc. N.Y. State Assoc. Public Health Labs. 27:58-
60.

Chapman, G. H. 1945. The significance of sodium chloride in studies of staphylococci. J. Bacteriol. 50:201-203.

Gordon, M. H. 1903-04. Reports of some characters by which various streptococci and staphylococci may be differentiated and identified. Local British
Government Board, Rept. Med. Officer. 33:388—430.

Koch, F. E. 1942. Electivnahrboden fiir Staphylokokken. Zentr. Bakt. Parasitenk. | Orig.149:122—-124.

Thayer JD, E. Martin Jr E. A selective medium for cultivation of N. gonorrhoeae and N. meningitidis. Pub. Health Rep. 1964; 79:49.

Taylor WI. Isolation of shigellae |. Xylose lysine agars; new media for isolation of enteric pathogens. Am J Clin Pathol 1965; 44:471-475

King S, WI Metzger WI. A new plating medium for the isolation of enteric pathogens: I. Hektoen enteric agar. Appl Microbiol 1968; 16:577-578.

Feeley, J.C., G.W. Gorman, R.E. Weaver,D. C.Mackel,andH.W.Smith.1978.Primary isolation media for Legionnaires disease bacterium. J.Clin.Microbiol.8:320-
325

Butzler, J. P. and Skirrow, M. B. (1979) Campylobacter enteritis. Clin. Gastroenterol.8, 737-765

Kilian, M. and Bulow, P. (1979) Use of a b-glucuronidase detecting agar medium (PGUA agar) for the identification of Escherichia coli in primary cultures of
urine samples. Acta Path Microbiol Scand 8, 271-276.

Goodwin, C. S., Blincow, E. D., Warren, J. R., Waters, T. E., Samderson, C. R. and Easton, L. (1985) Evaluation of cultural techniques for isolating
Campylobacter pyloridis from endoscopic biopsies of gastric mucosa. J. Clin. Pathol.38, 1127—-1131.

Trepeta RW, Edberg SC. Methylumbelliferyl- D-glucuronide-based medium for rapid isolation and identification of E. coli. J Clin Microbiol 1984; 19 :172

Perry JD. A decade of development of chromogenic culture media for clinical microbiology in an era of molecular diagnostics. Clin Micr Rev 2017; 30:449

Taken from: Le Nouveau Petit Larousse lllustré” ed. 1939

Biolife Manual Edition 4.0

1



INGREDIENTS OF CULTURE MEDIA

A culture medium is, more or less, a combination of complex nutrient substrates formulated for the cultivation of microorganisms.
There are many different uses of culture media, which can be summarised as follows:

= Maintenance of microorganisms in culture and subcultures.

Isolation and/or enumeration of microorganisms in foodstuffs, water, dairy products, cosmetics, pharmaceutical products etc.
Isolation of pathogens that cause infections.

Identification of microorganisms for therapeutic, epidemiological and taxonomic purposes.

Determination of the sensitivity of microorganisms to antimicrobial agents.

Study of the biochemical and physiological characteristics of microorganisms and their ability to adapt to different environments.
Bulk cultivation of microorganisms for the production of antibiotics, enzymes, toxins, antisera, vaccines etc.

Evaluation of the biological activity of pharmaceutical preparations (antibiotics, vitamins, amino acids, disinfectants) and the specific activity
of drugs.

= Sterility testing of pharmaceutical products, materials and medical equipment.

The formulations of all Biolife culture media are published in the second section of this Manual and the components can be divided into several
classes: peptones, carbohydrates, indicators, salts, selective agents, solidifying agents, enrichments, enzymatic substrates.

A — PEPTONES AND EXTRACTS

Peptones and Extracts are nutrients derived from meat, casein, soybean, yeast cells, liver, malt, gelatine. Peptones are produced by enzymatic
hydrolysis using pancreatic enzymes such as trypsin, pepsin and enzymes extracted from papaw fruit, and by acid hydrolysis using strong
inorganic acids such as hydrochloric and sulphuric acid. Enzymatic hydrolysis breaks the protein molecule at specific points and tends to preserve
the amino acid and vitamin content of the original raw material; acid hydrolysis breaks all the peptide bonds and produces free amino acids; it
tends to destroy the vitamin and part of the amino acid content. Meat infusions and extracts, obtained by protein coagulation by heating are very
similar to peptones. Peptones and Extracts provide nitrogen, carbon, minerals, peptides and amino acids for the microbial growth. The peptones
used in Biolife media are highly standardised, water-soluble and ensure excellent reproducibility of their basic characteristics.

B - CARBOHYDRATES

Carbohydrates are added to culture media as a source of energy to increase the growth rate of organisms; they are present as fermentable
substrates in combination with pH indicators for microbial differentiation. The most commonly used carbohydrates in culture media are glucose,
lactose, mannitol and sucrose.

C - INDICATOR SUBSTANCES

There are essentially three types of indicator substances: pH indicators, oxidation-reduction indicators, and hydrogen sulphide indicators. Among
the pH indicators, phenol red, neutral red, bromothymol blue and bromocresol purple have largely replaced the more widely used substances of
the past, such as litmus and Andrade's indicator. The pH indicator is used to reveal the formation of acids from carbohydrates and the formation
of bases (ammonium ions) from peptones, single amino acids or amines.

Among the above-mentioned indicators, phenol red is the most sensitive as it reveals even very small pH variations in the culture media and is
the most widely used. The oxidation-reduction indicators used in culture media are methylene blue and resazurin, which take on particular
colourations in their oxidised state, when there is oxygen present in the media: methylene blue changes from colourless to blue, and resazurin,
from colourless to pink.

The hydrogen sulphide indicators are usually ferrous salts (ferric citrate, ferric sulphate, ferric ammonium sulphate, ferric ammonium citrate): the
hydrogen sulphide produced by bacteria from sodium thiosulphate, reacts with the ferrous salts to produce ferrous sulphide that precipitates in
the centre of the colony (characteristic colonies with black centres).

D- SALTS
The salts in the culture media provide the metals required for microbial growth (Mg, Mn, Fe, Ca, Zn, Cu), buffer the medium (potassium and
sodium phosphates) and maintain an adequate osmotic balance in the culture medium (NaCl).

E - SELECTIVE AGENTS

The selective agents are chosen and added to culture media to suppress the growth of unwanted organisms, favouring the growth of one or a few
types of targets microorganisms.

The first selective agents used in microbiology were dyes and they are still present for this purpose in some formulations. Crystal violet is used in
MacConkey agar to inhibit the growth of Gram-positive bacteria; brilliant green is used in combination with bile salts to inhibit Gram-positive
bacteria and stimulate the growth of Salmonella. Among the substances of biological origin, bile salts are the most widely used selective agents.
They are present both in mixtures (Bile salts, Bile salts No.3) and as pure substances (sodium deoxycholate) to inhibit the growth of Gram-positive
bacteria in media for the isolation of intestinal pathogens.

A new class of selective agents, which is finding wide use in both clinical and industrial microbiology, are antibiotics. These substances, alone or
in a mixture, included in the powdered medium or supplied separately in lyophilised form, have the advantage of selecting with greater specificity
the bacterial species to be isolated.

Another class of extremely varied and diversified selective agents are the organic and inorganic salts. Sodium chloride at high concentrations
inhibits both Gram-negative and Gram-positive bacteria, with the exception of staphylococci. Sodium azide at different concentrations in culture
media is used for the selective isolation of streptococci and enterococci. Sodium selenite in a buffered medium, stimulates the growth of
Salmonella and is an inhibitor for Gram-positives bacteria. Sodium citrate, sodium tellurite, sodium tetrathionate and sodium lauryl sulphate also
belong to this class of ingredients.

F - SOLIDIFYING AGENTS

The main solidifying agent used in culture media for microbiology is agar-agar. Originally used as a solidifying agent in foods by the people of the
island of Java, it was introduced into bacterial isolation techniques in the late 1800s by Dr Walther Hesse, a medical officer from Saxony, who was
studying microbial contamination of air. Taking advantage of the discovery of Walther Hesse, Robert Koch introduced agar-agar in microbiological
culture media giving a great impetus to the technique of isolating microorganisms in a pure culture.

Agar is extracted from agarophyte seaweeds, mainly Gelidium, Gracilaria, Pterocladia and Eucheuma. Agar with different properties can be
obtained depending on the location of the algae cultivation and the extraction techniques. The agar obtained from algae cultivated on the Atlantic
coasts has a stronger solidifying power than agar obtained from algae cultivated on the coasts of the Pacific coasts.

Agar in culture media has the sole role of a solidifying agent and has no nutritional properties towards microorganisms.

G - ENRICHMENTS

To improve the fertility properties of culture media for the cultivation of fastidious microorganisms (Neisseria, Haemophilus, etc.) various
enrichments are added to the culture media, usually after autoclaving and cooling the base to 50°C. Blood and animal serum are the most
commonly used enrichments. Depending on the type of microbial research to be conducted, haemoglobin, albumin, egg yolk, whole eggs,
chemically defined enrichment solutions are used.
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H - ENZYMATIC SUBSTRATES

By incorporating synthetic or natural substrates, which can be cleaved in culture media by specific microbial enzymes, a considerable improvement
has been obtained in the identification of some microbial species and genera. Depending on the substrate, the cleavage of these products by
microbial enzymes can lead either to the development of fluorescence, diffuse coloration or to the formation of a coloured precipitate in the centre
of the colonies or the formation of an opaque or clarifying halo around the colonies. This visible signal is always of great value for the immediate
identification of the colonies. For some media, identification occurs at the species level and, for others at the genus or group level. The specificity
of the detection is related to the specificity of the detected enzymatic activity and to the culture media formulation. To increase the specificity and
sensitivity of microbial detection in chromogenic culture media, enzyme substrates must be used in combination with optimised reagents, nutrient
compounds and inhibitory substances.

DIRECTIONS FOR MEDIA PREPARATION

Culture media, from dehydrated bases, should be prepared according to the instructions given in the second section of this Manual and on the
label of each product. In order to obtain accurate and consistent results when using dehydrated culture media, it is recommended to keep in mind
a few simple rules regarding their storage, reconstitution and sterilisation. Drawbacks, such as pH variation after sterilisation and imperfect
transparency of the culture medium, are sometimes due to errors in their preparation.

A- RECONSTITUTION OF CULTURE MEDIA

Dehydrated media and antibiotics containing supplements must be handled with suitable protection. Before the use, consult the Safety Data

Sheets to apply appropriate precautions during handling.

Complete instructions for the preparation of culture media are given in the second section of this Manual and on the label of each product.

However, in general, it is advisable to follow these simple rules:

v Use fresh or freshly boiled water obtained by distillation, demineralisation, deionisation or reverse osmosis, with a microbial contamination not
exceeding 10?2 CFU/mL and a conductivity no more than 25 micro siemens and preferably below 5 micro siemens.

v" Use well rinsed glassware, both for reconstituting the medium and for autoclaving; use a container with a volume of at least two and a half
times the amount of suspension.

v' Todissolve the culture medium, accurately weigh the desired amount of medium into a container, reading from the label the amount of powder
per litre of water. Weighing should be accurate to the decigram. Avoid inhaling the powder and prolonged contact with the skin.

v' Add half the required amount of water. Shake the flask vigorously until a suspension is obtained, then add the remaining water, washing the
sides of the flask well to remove any traces of medium.

The components of liquid media that are actually soluble in water at room temperature result in clear solutions in the process described up to this

point. However, even for broths it is advisable to heat them slightly to completely dissolve their components. Media containing agar, gelatine and

cystine must be brought to the boil to ensure complete dissolution. The usual method is to heat them directly over a flame. To limit denaturation

of the components of the medium as much as possible, stir the suspension continuously and, as soon as the solution starts to boil, remove the

heat source immediately and allow the solution to boil on the hot wire gauze for a few minutes. The complete dissolution of the medium is indicated

by the perfect transparency of the solution flowing down the walls of the vessel.

When calculating the quantity of medium to prepare, bear in mind that:

When calculating the amount of medium to be prepared, keep in mind that:

v" In the 90 mm diameter Petri dishes, 18-22 mL of medium should be dosed. In the 55 mm Petri dishes dispense 8-10 mL of medium

v For the sensitivity test, 25 mL of medium should be dispensed into the 90 mm diameter plates and 60 mL into the 140 mm diameter plates.
These volumes correspond to a layer approximately 4 mm thick.

v" In the 18 x 140 mm tubes, if a short layer and a long bottom is required, 8 mL of medium should be used. If a long bottom is required, the
quantity should be reduced to 5 mL.

B- STERILISATION OF CULTURE MEDIA

For culture media that withstand temperatures above 100°C, the safest and most commonly used sterilisation method is steam under pressure
obtained in perfectly sealed equipment such as autoclaves or auto-preparators. When the air in the autoclave has been completely replaced by
steam, there is a relationship between pressure and temperature. For volumes up to one litre, sterilisation in an autoclave generally takes place
at 121°C (1 atmosphere) for 15 minutes. For culture media containing carbohydrates, temperatures between 115 and 118 °C are sometimes
recommended. For complete sterilisation, the whole volume should be exposed to the stated temperature for 15 minutes; large volumes may
require 20-30 minutes or more. It is always advisable to sterilise culture media in small quantities, in containers filled to no more than 1/3 of their
full volume and closed with hydrophobic cotton or metal caps previously loosened by half a turn. For sterilisation, it is recommended to always
follow the times, temperatures and procedures indicated on the label of the culture medium. Autoclaves should be checked periodically to ensure
that the sterilisation temperature has been reached. Vials or strips with B. stearothermophilus spores or strips impregnated with thermo-active
substances that change colour according to temperature are used for this purpose.

C- DISPENSING CULTURE MEDIA

The general rule must be to keep the culture medium sterile during all operations.

Plates must be sterilised by gamma irradiation. The ideal working condition is to operate under a laminar flow cabinet with disinfected surfaces.
To prepare the plates, the culture medium must be cooled to a temperature of approximately 45-50°C. After the addition of any enrichment (blood,
serum, eggs, etc.) dispensing is carried out using essentially three types of systems: manual, semi-automatic and automatic. The manual system
consists of pouring the medium directly from the container to the dishes.

The semi-automatic system uses a peristaltic pump with a tube that, on the one hand, sucks from the container and, on the other, distributes the
medium to the plates. Timed peristaltic pumps are available on the market, in which the dispensing time (and thus the volume of liquid) and the
waiting time between dispensing can be fixed. If this system is used, the vessel containing the culture medium must be prepared for autoclaving
with a silicone tube of the correct size and length that passes through the raw cotton plug and enters the Erlenmeyer flask by about ten centimetres
(not the culture medium) connected to a glass tube. The outside of the flask should be covered with gauze, cotton and hydrophobic paper. The
addition of enrichments can also be carried out using a similar system

The third dispensing system uses a fully automatic equipment, which takes the dishes from specially equipped "magazine", opens their lids,
dispenses the medium and stacks the prepared plates.
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FACTORS INFLUENCING THE QUALITY OF CULTURE MEDIA

Faults: wrong pH, turbidity, unusual precipitates, darkening, soft gel, poor bacterial growth, and poor selectivity.

Possible causes:

1.
2.

Noobkw

®

Wrong weighing of the dehydrated medium, caused by an operator's manual error or by the use of a malfunctioning scale.

Use of powder from bottles that have been left open and may have deteriorated due to exposure to heat, humidity, oxidisation or other
environmental factors.

Inaccurate measurement of the quantity of water quantity or use of purified water obtained from a malfunctioning apparatus.

Use of unclean glassware with traces of detergent or other chemicals.

Use of poorly mixed or incompletely dissolved agar based media.

Overheating of culture media during the preparation, sterilisation or its stay in the water bath.

Incorrect pH measurement, with excessive addition of alkali or acids in media where the pH needs to be corrected. To measure the pH,
transfer a sample into a beaker, let it cool to about 20-25°C and then measure by immersing the electrode 2-3 cm.

Addition of an unsatisfactory enrichment to the culture medium (e.g. contaminated blood) or addition of enrichment when the culture
medium is too hot (inactivation of the added substance) or too cold (solidification of the culture medium with uneven dispersion of the
additive).

GENERAL PRECAUTIONS AND WARNINGS

Dehydrated media and antibiotics containing supplements must be handled with suitable protection. Some dehydrated culture media and many
selective supplements are classified as hazardous according to current European legislation (see the Appendix of this Manual). Before the use,
consult the Safety Data Sheets to apply appropriate precautions during handling and for disposal.

Ready-to-use culture media in plates, tubes and flasks are generally not classified as hazardous.

The majority of dehydrated and ready-to-use culture media contain raw materials of animal origin. The ante and post mortem controls of the
animals and those during the production and distribution cycle of the raw materials, cannot completely guarantee that the products do not contain
any transmissible pathogen. Therefore, it is recommended that the culture media be treated as potentially infectious, and handled observing the
usual specific precautions: do not ingest, inhale, or allow to come into contact with skin, eyes, mucous membranes. Download the TSE Statement
from the website www.biolifeitaliana.it, describing the measures implemented by Biolife Italiana for the risk reduction linked to infectious animal
diseases.

Dehydrated and ready-to-use culture media with CE mark and IVD symbol on the labels are in vitro diagnostics, for professional use only; they
must be used by adequately trained and qualified laboratory personnel, observing approved biohazard precautions and aseptic techniques.
Dehydrated and ready-to-use culture media without CE mark and IVD symbol on the labels are for microbiological control and, for professional
use only; they must be used by adequately trained and qualified laboratory personnel, observing approved biohazard precautions and aseptic
techniques.

Culture media in whose intended use explicitly refers to the microbiological examination of clinical specimens of human origin but are not CE-
IVD-marked, do not fulfil the requirements of the EU Regulation 2017/746.

The medium base and the supplement described together in the instructions of use shall be used in association according to the described
directions.

The user is responsible for the production and quality control processes of the self-prepared culture media and the validation of the shelf life of
the finished products, depending on the type (plates/tubes/bottles), the supplements added and the storage method (temperature and
packaging).

Apply Good Manufacturing Practice in the production process of prepared media

All laboratory specimens should be considered infectious.

The laboratory area must be controlled to avoid contaminants such as powder medium and supplement or microbial agents.

Sterilize all biohazard waste before disposal. Dispose the unused media and supplements and the sterilized plates or tubes inoculated with
samples or microbial strains in accordance with current local legislation.

Do not use the culture media and the supplements as active ingredients for pharmaceutical preparations or as production materials intended
for human and animal consumption

The Certificates of Analysis and the Safety Data Sheets of the products are available on the website www.biolifeitaliana.it.

Notify Biolife Italiana S.r.l. (complaint@biolifeitaliana.it) and, if applicable, the relevant Authorities, of any serious incident occurring in connection
with the use of the in vitro diagnostics and other products.

The information provided in the instructions for use of Section 2 of this Manual has been defined to the best of our knowledge and ability and
represents a guideline for the proper use of the product but without obligation or liability. In all cases existing local laws, regulations and standard
procedures must be observed for the examination of samples collected from human and animal organic districts, for environmental samples
and for products intended for human or animal consumption. Our information does not relieve our customers from their responsibility for checking
the suitability of our product for the intended purpose.

PRECAUTIONS AND WARNINGS SPECIFIC FOR READY-TO-USE PLATES

Each ready-to use plate is for single use only.
Ready-to-use plates are not to be considered a "sterile product" as they are not subject to terminal sterilization, but a product with controlled bio
contamination, within the limits of the specifications defined on the Quality Control Certificate.

PRECAUTIONS AND WARNINGS SPECIFIC FOR READY-TO-USE TUBES

Depending of the formulation, ready-to-use media in tubes, are subjected to a terminal sterilisation by autoclaving or by filtration.

Each ready-to use tube is for single use only. Do not transfer or subdivide the tube contents in other containers, unless otherwise stated in the
instruction for use.

Be careful when opening screw cap tubes to prevent injury due to breakage of glass.

PRECAUTIONS AND WARNINGS SPECIFIC FOR READY-TO-USE FLASKS

Be careful when opening screw cap flasks to prevent injury due to breakage of glass.

When using a hot plate and/or a water bath, boil sufficiently long to dissolve the whole medium.

Wear heat-protective gloves during medium liquefaction. Do not place the hot flasks into an ice bath or in cold water to accelerate cooling as
this might cause cracks in the glass.

The time required for complete liquefaction of the medium may vary considerably and depends on the actual temperature of the heating device,
its wattage, the size and volume of the bottle.

Once the agar-based culture medium is liquefied, it cannot be solidified and dissolved a second time.

Depending of the formulation, ready-to-use flasks are subject to terminal sterilization by autoclaving or by filtration.
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PRECAUTIONS AND WARNINGS SPECIFIC FOR SELECTIVE SUPPLEMENTS AND ENRICHEMENTS

= The medium base and the supplement described together in the instructions of use of Section 2 shall be used in association according to the
described directions.

= Be careful when opening the metal ring to avoid injury.

GENERAL LIMITATIONS ON THE USE OF CULTURE MEDIA

The culture media will sometimes contain dead organisms that will be evident on a Gram staining. Other sources of non-viable organisms include
slides, staining reagents, dipping oil or original sample.

Culture media for biochemical, serological and confirmatory tests require inoculation with pure cultures.

Organisms differ in humidity, temperature, atmosphere (oxygen levels) and incubation time requirements. These requirements must be observed
in order to successfully grow the desired organism.

Sometimes selective media can allow the growth of some strains of organisms that are intended to be inhibited; on the contrary, some strains can
be inhibited which are destined to grow. It is therefore advisable to use a non-selective medium in parallel with a selective one to increase the
chances of recovery of a pathogen.

Changes in the expected results may be due to improper collection, storage and transportation of the sample, improper execution of procedures,
improper exposure to temperatures or atmospheres, microbial mutation or variation, interference with other chemicals or inhibitors.

Incubators that have recently been cleaned and disinfected are known to inhibit crop growth due to toxic fumes and vapours.

Culture media and supplements used for the examination of samples of human origin are intended as an aid in the diagnosis of infectious diseases;
the interpretation of the results must be made considering the patient's clinical history, the origin of the sample and the results of other diagnostic
tests.

MATERIALS REQUIRED BUT NOT SUPPLIED FOR CULTURE MEDIA PREPARATION AND USE

Purified water, autoclave, water-bath, Erlenmeyer flasks, sterile Petri dishes, microbiological tubes.
Incubator, pH-meter and laboratory equipment as required.

Sterile loops, needs, swabs, pipettes.

Controlled atmosphere generators and jars, membrane filtration system.

Animal blood, selective supplements, ancillary reagents.

STORAGE CONDITIONS AND SHELF LIFE: GENERAL DIRECTIONS

DEHYDRATED MEDIA

Dehydrated culture media are hygroscopic and are sensitive to moisture, heat and light. Storage conditions are given in the monographs in

sections 2 and 3 and on the product label and must be observed.

v" Write the date of receipt in the laboratory on the label.

v' With few exceptions, dehydrated media should be stored at +10°C/+30°C in a dry place, away from direct sunlight, autoclaves, incubators or
other heat sources. Where indicated store at +2°C/+8°C.

v" Check the expiry date on the label. The expiry date refers to a product stored in a closed bottle under ideal storage conditions.

v" Use the First In/First Out rule and do not open a new bottle until the previous one has been emptied. Note the date of opening the bottle on
the label.

v If properly stored, they may be used up to the expiry date. Do not use beyond this date.

v" Avoid opening the bottles in humid places. After use, the container must be tightly closed. Discard the product if the container and/or the cap
were damaged or in case of evident deterioration of the powder (colour changes, hardening, presence of large lumps).

SELECTIVE SUPPLEMENTS

Upon receipt, store the product in the original packaging at +2°C/+8°C or at the temperature indicated on the label, away from direct light. If
properly stored, the product may be used up to the expiry date printed on the label; do not use beyond this date. Once opened and reconstituted,
the resulting solution should be used immediately, unless otherwise stated in the instruction for use. Before use, examine the lyophilized and
reconstituted product and discard if there are obvious signs of deterioration (e.g., contamination, atypical colour or other abnormal characteristics).

READY-TO-USE PLATES

Upon receipt, store in their original packaging at +2°C/+8°C or at the temperature indicated on the label, away from direct light. If properly stored,
the plates may be used up to the expiry date; do not use beyond this date. Plates from opened plastic sachet can be used for 7 days when stored
in a clean area at 2-8°C. Do not use the plates if the plastic sachet is damaged or if the dish is broken. Do not use the plates with signs of
deterioration (e.g., microbial contamination, dehydration, shrinking or cracking of the medium, atypical colour, excess of moisture).

READY-TO-USE TUBES AND FLASKS

Upon receipt, store in their original pack at +2°C/+8°C or at the temperature indicated on the label, away from direct light. If properly stored, the
tubes and flasks may be used up to the expiry date; do not use beyond this date. Before use, check the integrity of the screw cap. Do not use
tubes or flasks with signs of deterioration (e.g., microbial contamination, atypical colour).
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TABLE OF APPLICABLE SYMBOLS
The symbols printed on product packaging comply with ISO 15223-1 and the European regulation IVDR 2017/746

SYMBOL SIGNIFICANCE DCM SUPPLEMENT | PLATES | TUBES/FLASKS
or REF Catalogue number X X X X
LOT Batch code X X X X
In vitro
IVD Diagnostic X X X X
Medical Device
H Manufacturer X X X X
8 Use by X X X X
X— Temperature X X X X
limitation
Contents
; ; sufficient for X X X X
<n> tests
i Consult
E]E_]I Instructions for X X X X
L Use
¥ Store awa
.--'.‘-- ° y X X X X
A'\ from direct
[ ] liaht
g Store ina d
T place v X
! Fr.agile, handle X X X
with care
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CULTURE MEDIA FOR CLINICAL MICROBIOLOGY

Specimens

Infectious diseases

Ear swab, middle ear effusion

Otitis external, acute localised otitis externa, acute
diffuse otitis externa, chronic otitis externa,
malignant otitis externa, otitis media, acute otitis
media, chronic suppurative otitis media

Ready-to-use Dehydrated media and
media supplements

Culture media REF REF Organisms

401520+4240009+4240010 H. influenzae, M. catarrhalis, S. pneumoniae. Other
Chocolate agar with bacitracin 541519 +412271 organisms in pure growth may be significant
Chocolate agar 541520 401520+4240009+412271 Any organism

4011361+defibrinated sheep
Columbia CNA Agar 541361 blood Lancefield group A Streptococcus, S. aureus
Schaedler Blood Agar with 549989
metronidazole 5ug disc +19MTZ50 Anaerobes
MacConkey Agar 541670 401670 Enterobacteriaceae, Pseudomonads
Sabouraud Dextrose Agar 542005 402005 Fungi

402150+ defibrinated sheep
Blood agar 541151 blood M. catarrhalis, S. pneumoniae
Specimens Infectious diseases

Eye swabs, canalicular pus,
aqueous and vitreous humour,
corneal scrapings, contact lens
cases and cleaning fluid

Conjunctivitis, keratitis, endophthalmitis, acute
post-operative endophthalmitis, glaucoma
filtering-bleb-associated endophthalmitis, chronic
endophthalmitis, post-traumatic endophthalmitis,
endogenous endophthalmitis, orbital cellulitis,
canaliculitis, blepharitis

Ready-to- Dehydrated media and
use supplements
Culture media REF REF Organisms
H. influenzae Lancefield group A, B, C and G
streptococci, Moraxella spp., N. gonorrhoeae,
N. meningitidis, P. aeruginosa, S. aureus,
Chocolate agar 541520 401520+4240009+412271 S. pneumoniae, other organisms
Lancefield group A, B, C and G streptococci, P.
aeruginosa, S. aureus, S. pneumoniae. Other
Blood agar 541151 402150+ defibrinated sheep blood | organisms
Modified Thayer Martin (MTM) 401520+4240009+412271
medium 541522 +4240008 N. gonorrhoeae
Columbia CNA Agar 541361 4011361 Lancefield group A Streptococcus, S. aureus
549989
Schaedler Blood Agar +19MTZ50 Anaerobes, Actinomycetes
CLED Agar 541901 4012901 Enterobacteriaceae
Sabouraud Dextrose Agar 542005 402005 Fungi
Specimens Infectious diseases
Oral mucositis, Erythematous and
pseudomembranous candidiasis, Angular cheilitis
and peri-oral infections, Staphylococcal mucositis,
Mouth swab, saliva and oral Oral ulceration, Abscess and deep-seated
rinse infections, Osteomyelitis, Vincent's angina
Ready-to-use Dehydrated media and
media supplements
Culture media REF REF Organisms
402150+ defibrinated sheep
Blood agar 541151 blood Group A, strep, S. aureus, Coliforms
Chromogenic Candida Agar 548005 408005 Candida spp.
CLED Agar or Mac Conkey 541901 or
Agar 541670 4012901 or 401670 Coliforms and non-fermentative Gram-negative
Sabouraud Dextrose Agar 542005 402005 C. albicans, non-albicans yeasts
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Specimens

Infectious diseases

Nose swab, antral washout,
sinus aspirate and sinus
washout

Nasal Carriage, Sinusitis, Acute Sinusitis,
Community Sinusitis, Nosocomial Sinusitis,
Chronic Sinusitis, Fungal Sinusitis

Dehydrated media and
Ready-to-use supplements
Culture media REF REF Organisms
402150+

Blood agar 541151 defibrinated sheep blood S. aureus, Lancefield group A Streptococcus
Sabouraud Dextrose Agar 542005 402005 Fungi

B-haemolytic streptococci, Enterobacteriaceae,

H. influenzae, M. catarrhalis, Pseudomonads,
Chocolate agar 541520 401520+4240009+412271 S. aureus, S. anginosus group, S. pneumoniae

Fusobacterium spp., Peptostreptococcus spp.
Schaedler Blood Agar 549989 Propionibacterium spp. Prevotella spp.
Specimens Infectious diseases

Throat swab, posterior
pharyngeal swab,
nasopharyngeal swab,
pharyngeal washings, pus
aspirate, oropharyngeal swab,
throat gargle

Pharyngitis (also known as sore throat), Tonsillitis,

Epiglottitis, Laryngitis

Dehydrated media and
Ready-to-use supplements

Culture media REF REF Organisms

4011361+defibrinated sheep | Lancefield group A, C and G streptococci,
Columbia CNA Agar 541361 blood A. haemolyticum

402150+ defibrinated sheep
Blood agar 541151 blood S. aureus
Modified Thayer Martin (MTM) 401520+4240009+412271
medium 541522 +4240008 N. gonorrhoeae, N. meningitidis
Chocolate agar 541520 401520+4240009+412271 H. influenzae
Sabouraud Dextrose Agar 542005 402005 Fungi
Schaedler Selective Blood Agar 549990 F. necrophorum
Serum Tellurite Agar 549998 C. diphtheriae

Specimens

Infectious diseases

High vaginal swab (HVS),
vaginal discharge, vulval swab,
labial swab, cervical swab,
endocervical swab, penile
swab, urethral swab, genital
ulcer swab, semen, screening
swabs for N. gonorrhoeae,
aspirates from bartholin’s
gland, fallopian tube,
tuboovarian abscess, pouch of
Douglas fluid, intra-uterine
contraceptive device (IUCD),
products of conception

Sexually Transmissible Infections, Vaginal
Infections (other than STls), Other Infections of
the Female Genital Tract, Infections (other than
STls) of the Male Genital Tract

Dehydrated media and
Ready-to-use supplements
Culture media REF REF Organisms
S. aureus, Lancefield Groups A, C and G
402150+ defibrinated sheep | streptococci. Other organisms may be significant e.g.
Blood agar 541151 blood Lancefield group B streptococci in pregnancy.
Sabouraud Dextrose Agar 542005 402005 Yeasts
Trichomonas CPLM Selective
Broth 5513311 T. vaginalis
549989

Schaedler Blood Agar +19MTZ50 Anaerobes
CLED Agar 541901 4012901 Enterobacteriaceae, Pseudomonads
ALOA 541605 401605+423501 Listeria
Chocolate agar 541520 401520+4240009+412271 H. influenzae
Modified Thayer Martin (MTM) 401520+4240009+412271
medium 541522 +4240008 N. gonorrhoeae
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Specimens

Infectious diseases

Faeces

Enteritis

Ready-to-use

Dehydrated media and
supplements

Culture media REF REF Organisms

Campylobacter Blood Free

Agar (Karmali) 541283 401283+4240035 Campylobacter spp.

XLD Agar 542206 402206 Salmonella spp., Shigella spp.
Selenite Broth 552025 402025 Salmonella spp.

m-TSB 512155M3 402155M E. coli 0157

Sorbitol Mac Conkey Agar +

Cefixime Tellurite Supplement 401669S + 42ISEC E. coli 0157

Bacillus Cereus Selective Agar

(PEMBA) 541112 401112+4240001+42111601 | B. cereus, B. subtilis, B. licheniformis
Mannitol Salt Agar 541665 401665 S. aureus

Clostridium Difficile Selective

Agar 401308+4240006 C. difficile

Alkaline Peptone Water 401032 V. cholerae, V. parahaemolyticus
TCBS Agar 542106 402106 V. cholerae, V. parahaemolyticus
CIN agar 549997 401302+4240011 Y. enterocolitica, Y. pseudotuberculosis, Yersinia spp.
Schaedler Selective CNA Blood

Agar 549907 C. perfringens

Specimens

Infectious diseases

Bag urine, pad urine, catheter
urine, prostate
massage/secretions, clean
catch urine, suprapubic
aspirate, cystoscopy urine,
ureteric urine, ileal conduit
urine, urostomy urine, mid-
stream urine, nephrostomy
urine

Urinary tract infection

Ready-to-use

Dehydrated media and
supplements

Culture media REF REF Organisms
Enterobacteriaceae, Enterococci, Lancefield Group B
streptococci, Pseudomonads, S. saprophyticus. Other
CLED Agar or 541901 4012901 coagulase-negative staphylococci, S. aureus
Chromogenic Urine Agar IV 549810G 409810G
Selenite Broth 552025 402025 S. Typhi, S. Paratyphi
Sabouraud Dextrose Agar 542005 402005 Fungi
Schaedler Blood Agar 549989 Anaerobes, Streptococci
Chocolate agar 541520 401520+4240009+412271 Fastidious organisms

Specimens

Infectious diseases

Skin, nail, hair

superficial fungal infections

- Cag

Ready-to-use

Dehydrated media and
supplements

Culture media REF REF Organisms

Sabouraud Dextrose Agar with

CAF CEX 542008 Dermatophytes and yeasts
Sabouraud Dextrose Agar with

CAF 542006 402006 Dermatophytes, moulds and yeasts
Malt Agar 401645 Encourages mould sporulation
Dermatophyte Selective

Medium-DTM 541369 4013691 + 4240024 Helps to distinguish dermatophytes
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Specimens

Infectious diseases

Bronchial aspirate,
transthoracic aspirate,
bronchoalveolar lavage,
transtracheal aspirate,
bronchial brushings, protected
catheter specimens, bronchial
washings, endotracheal tube
specimens, sputum —
expectorated

Pneumonia, Lung abscess, Cystic fibrosis,
Mycobacterial disease, Legionella disease,
Nocardia and Actinomyces infections, Fungal

infections

Ready-to-use

Dehydrated media and
supplements

Culture media REF REF Organisms

401520+4240009+4240010 H. influenzae. Other organisms in pure growth may be
Chocolate agar with bacitracin 541519 +412271 significant

402150+ defibrinated sheep | M. catarrhalis, S. aureus, S. pneumoniae. Other
Blood agar 541151 blood organisms in pure growth may be significant
Sabouraud Dextrose Agar 542005 402005 Fungi
CLED Agar or 541901 4012901 Enterobacteriaceae, Pseudomonads
MacConkey agar 541670 401670
Mannitol Salt Agar 541665 401665 S. aureus
Burkholderia Cepacia Selective
Agar 541153 401153+4240073 B. cepacia complex
Legionella Selective Agar
(GCPC) 549995 401582+423210+423215 Legionella spp.

References
Public Health England. (2014). Investigation of Ear Infections and Associated Specimens. UK Standards for Microbiology Investigations. B 1 Issue 9Public
Health England. (2017). Investigation of Bacterial Eye Infections. UK Standards for Microbiology Investigations. B 2 Issue 6.1

1.

2. Public Health England. (2015). Investigation of Superficial Mouth Samples. UK Standards for Microbiology Investigations. B 4 Issue 7
3. Public Health England. (2015). Investigation of Throat Related Specimens. UK Standards for Microbiology Investigations. B 9 Issue 9
4. Public Health England. (2017). Investigation of Genital Tract and Associated Specimens. UK Standards for Microbiology Investigations. B 28 Issue 4.6.
5. Public Health England. (2014). Investigations of Faecal Specimens for Enteric Pathogens. UK Standards for Microbiology Investigations. B 30 Issue 8.1.
6. Public Health England. (2019). Investigation of urine. UK Standards for Microbiology Investigations. B 41 Issue 8.7
7. Public Health England. (2016). Investigation of Dermatological Specimens for Superficial Mycoses. UK Standards for Microbiology Investigations. B 39 Issue
3.1.
8. Public Health England. (2019). Investigation of bronchoalveolar lavage, sputum and associated specimens. UK Standards for Microbiology Investigations. B 57
Issue 3.5.
CULTURE MEDIA FOR ANTIMICROBIAL SENSITIVITY TEST
Application Culture media Powder | 90 mm plates | 150 mm plates
AST of common, aerobic, rapidly growing bacteria | MUELLER HINTON AGAR I 401740 541740 501740P
AST of fastidious organisms (EUCAST) MUELLER HINTON AGAR F (MHA-F) 541740F
MUELLER HINTON BLOOD AGAR
AST of fastidious organisms (S. pneumoniae) SHEEP 541743 501743P
AST of fastidious organisms (N. gonorrhoeae) MUELLER HINTON CHOCOLATE AGAR 541742
AST of fastidious organisms (Haemophilus) HAEMOPHILUS TEST MEDIUM 549901
AST of fungi RPMI AGAR 54RPMI90 54RPMI15
AST of anaerobes SUPPLEMENTED BRUCELLA AGAR 549850
AST with isolated staphylococci strains and
oxacillin discs or strips MUELLER HINTON AGAR + 2% NaCl 549860
Detection of MRSA strains OXACILLIN SALT SCREEN AGAR 549510
Detection of VRE strains VANCOMYCIN SCREEN AGAR 549520

References
Clinical and Laboratory Standards Institute (CLSI). Performance Standards for Antimicrobial Susceptibility Testing. 30th ed. CLSI supplement M100.

1.

2. Clinical and Laboratory Standards Institute (CLSI). Methods for Antimicrobial Susceptibility Testing of Anaerobic Bacteria. Approved Standard 7"" ed. CLSI
document M11-A7.

3. The European Committee on Antimicrobial Susceptibility Testing. EUCAST Disk Diffusion Method for Antimicrobial Susceptibility Testing - Version 8.0 (January
2020). http://www.eucast.org.

4. Pfaller et al. Evaluation of Etest method for determining fluconazole susceptibilities of 402 clinical yeast isolates by using three different agar media. JCM, vol.
36, no. 9, p. 2586-2589, 1998

5. Pfaller M.A. et al. In vitro susceptibility testing of filamentous fungi: comparison of Etest and reference microdilution methods for determining itraconazole MICs.
JCM, vol. 38, no. 9, p. 3359-3361, 2000.

6. Szekely A. et al. Comparison of Etest and broth microdilution for antifungal drug susceptibility testing of moulds. JCM, vol. 37, no. 5, p. 1480- 1483, 1999.
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CULTURE MEDIA FOR THE FOOD CHAIN TESTING

SAMPLE PREPARATION

1ISO 6887-1:2017; ISO 6887-2:2017; ISO 6887-3:2017; ISO 6887-4:2017

; 1SO 6887-5:2020; 1ISO 6887-6:2013; ISO 7218:2007

ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Tubes Flasks
MAXIMUM RECOVERY 5116912
PEPTONE SALT SOLUTION DILUENT 401691 551691 5116913
5112782
BUFFERED PEPTONE WATER | BUFFERED PEPTONE WATER | 401278/401278C | 551278 5112783
PEPTONE SOLUTION TRYPTONE 412290
ENUMERATION OF MICROORGANISMS AT 30°C
1ISO 4833-1:2013; ISO 4833-2:2013
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Plates Tubes Flasks
PLATE COUNT AGAR (PCA) TRYPTIC GLUCOSE YEAST 402145 542145 552145 5121502
AGAR 5121503
OVERLAY MEDIUM AGAR BIOS LL 411030
PLATE COUNT AGAR PLATE COUNT AGAR WITH 401918
(PCA)+SKIMMED MILK SKIM MILK
ENUMERATION OF PSICOTHROPHIC MICRORGANISMS
1ISO 17410:2019
Flasks
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Plates Tubes
PLATE COUNT MEDIUM TRYPTIC GLUCOSE YEAST 402145 542145 552145 5121502
AGAR 5121503
BACILLUS CEREUS: COLONY-COUNT TECHNIQUE AT 30°C
1ISO 7932:2004
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement | Plates Flasks
BACILLUS CEREUS AGAR
MYP AGAR BASE MYP 401111 5111112
BACILLUS CEREUS
ANTIMICROBIC SUPPL. 4240001
42111601
42111605
EGG YOLK EMULSION 42111600
BACILLUS CEREUS
SELECTIVEAGAR MYP 541112M
BLOOD AGAR SHEEP-ISO 541156P
SHEEP BLOOO AGAR FORMULATION (pH7,0-7,2)
BACILLUS CEREUS: DETERMINATION OF LOW NUMBERS
1ISO 21871:2006
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement | Plates Flasks
TRYPTONA SOYA TRYPTIC SOY BROTH 402155 5121552
POLYMYXIN BROTH (TSPB)
BACILLUS CEREUS 4240001
ANTIMICROBIC SUPPL.
POLYMYXIN PYRUVATE EGG | BACILLUS CEREUS AGAR 401112 5111122
YOLK MANNITOL BASE PEMBA
BROMOTHYMOL BLUE AGAR
BACILLUS CEREUS 4240001
ANTIMICROBIC SUPPL.
EGG YOLK EMULSION 42111601
42111605
42111600
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BACILLUS CEREUS 541112
SELECTIVE AGAR PEMBA
MANNITOL EGG YOLK BACILLUS CEREUS AGAR 401111 5111112
POLYMYXIN AGAR (MYP) BASE MYP
BACILLUS CEREUS 4240001
ANTIMICROBIC SUPPL.
EGG YOLK EMULSION 42111601
42111605
42111600
BACILLUS CEREUS 541112M
SELECTIVEAGAR MYP
SHEEP BLOOO AGAR TRYPTIC SOY AGAR 402150 5121502
5121503
BLOOD AGAR SHEEP 541151
CAMPYLOBACTER: DETECTION METHOD
1ISO 10272-1:2017+A1:2023
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Flasks
BOLTON BROTH CAMPYLOBACTER ENRICH. 401286B
BASE BROTH-BOLTON
LYSED HORSE BLOOD 90HLX100
BOLTON BROTH 4240025
SUPPLEMENT
PRESTON BROTH NUTRIENT BROTH N°2 -pH 40181282
7,4
LYSED HORSE BLOOD 90HLX100
PRESTON ANTIMICROBIC 4240022
SUPPLEMENT II
MODIFIED CHARCOAL CAMPYLOBACTER BLOOD 401282
CEFOPERAZONE FREE MEDIUM BASE
DEOXYCHOLATE AGAR BOLTON
(MCCD AGAR)
BOLTON CCDA 4240020
ANTIMICROBIC
SUPPLEMENT
CAMPYLOBACTER BLOOD 541113
FREE AGAR (CCDA)
SECOND SELECTIVE CAMPY. BLOOD FREE 401283
PLATING MEDIUM MEDIUM BASE KARMALI
KARMALI SELECTIVE 4240035
SUPPLEMENT
CAMPYLOBACTER BLOOD 541283
FREE AGAR KARMALI
COLUMBIA BLOOD AGAR COLUMBIA BLOOD AGAR 401136 511362/3
BASE
COLUMBIA BLOOD AGAR 541136
SHEEP
OXIDASE REAGENT OXIDASE TEST STRIP 191040ST
HYDROLISIS OF HIPPURATE | HIPPURATE HYDROLYSIS - 2456711*
REAGENT HIP
INDOXYL ACETATE DISCS INDOXYL ACETATE - LAC 2459511*
CAMPYLOBACTER: COLONY COUNT METHOD
1ISO 10272-1:2017+A1:2023
Flasks/
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Reagents
MODIFIED CHARCOAL CAMPY. BLOOD FREE 401282
CEFOPERAZONE MEDIUM BASE BOLTON
DEOXYCHOLATE AGAR
(mCCD AGAR)
BOLTON CCDA 4240020
ANTIMICROBRIC SUPPL.
CAMPYLOBACTER BLOOD 541113
FREE AGAR (CCDA)
COLUMBIA BLOOD AGAR COLUMBIA BLOOD AGAR 401136 5111362
BASE 5111363
COLUMBIA BLOOD AGAR 541136
SHEEP
OXIDASE REAGENT OXIDASE TEST STRIP 191040ST
HYDROLISIS OF HIPPURATE | HIPPURATE HYDROLYSIS - 2456711*
REAGENT HIP
INDOXYL ACETATE DISCS INDOXYL ACETATE - IAC 2459511*
OXIDASE REAGENT OXIDASE TEST STRIP 191040ST

22

Biolife Manual Edition 4.0




CLOSTRIDIUM PERFRINGENS: COLONY COUNT TECHNIQUE

E. COLI B-GLUCURONIDASE POSITIVE: COLONY-COUNT TECHNIQUE AT 44 DEGREES USING MEMBRANES

ISO 16649-1:2018;

1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Tubes

MINERALS MODIFIED MINERALS MODIFIED 401737 551737

GLUTAMATE MEDIUM GLUTAMATE MEDIUM 551737D
SODIUM GLUTAMATE 412364

1ISO 7937:2004
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Tubes Flasks
SULFITE-CYCLOSERINE TSC AGAR BASE 402158
AGAR (SC)
D-CYCLOSERINE 4240002
ANTIMICROBIC SUPPL.
FLUID THIOGLYCOLLATE THIOGLYCOLLATE MEDIUM 402137 552137 5121372
MEDIUM USP
LACTOSE SULFITE MEDIUM | LACTOSE SULFITE MEDIUM 401579
(LS)
NITRATE MOTILITY MEDIUM | MOTILITY NITRATE CP 401726
MEDIUM
LACTOSE GELATIN MEDIUM | LACTOSE GELATIN MEDIUM 401576
COLIFORMS: COLONY-COUNT TECHNIQUE
ISO 4832:2006
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Plates Tubes Flasks
CRYSTAL VIOLET NEUTRAL | VIOLET RED BILE AGAR 402185 542185 5121852/3
RED BILE LACTOSE (VRBL)
AGAR
BRILLIANT GREEN LACTOSE | BRILLIANT GREEN BILE 401265 551265
BILE BROTH BROTH 2%
COLIFORMS: MOST PROBABLE NUMBER TECHNIQUE
ISO 4831:2006
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Tubes
LAURYL SULFATE LAURYL PEPTO BIOS BROTH 401580
TRYPTOSE BROTH
BRILLIANT GREEN LACTOSE | BRILLIANT GREEN BILE 401265 551265
BILE BROTH BROTH 2%
CRONOBACTER SPP.
1ISO 22964:2017
Flasks/
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Tubes Reagents
BUFFERED PEPTONE WATER | BUFFERED PEPTONE 401278 551278 5112782
(BPW) WATER 5112783
BPW CASEIN 401278C
CRONOBACTER SELECTIVE CRONOBACTER 401355
BROTH (CSB) SCREENING BROTH BASE
VANCOMYCIN CSB 4240057C
SUPPLEMENT
CHROMOGENIC CHROMOGENIC 408030 548030
CRONOBACTER ISOLATION CRONOBACTER
(CCl) AGAR ISOLATION AGAR
TRYPTONE SOYA AGAR (TSA) | TRIPTIC SOY AGAR 402150 542150 552150 5121502
5121503
OXIDASE REAGENT OXIDASE TEST STRIP 191040ST
MR / VP BASE MEDIUM MRVP MEDIUM 4017352
VOGES -PROSKAUER (VP) VOGES-PROSKAUER-VP 2457711*
REAGENT (DIATABS)
ESCHERICHIA COLI: MOST PROBABLE NUMBER TECHNIQUE
1ISO 7251:2005
Flasks/
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Tubes Reagents
LAURYL SULFATE BROTH LAURYL PEPTO BIOS BROTH 401580
EC BROTH EC BROTH 401425 551425
PEPTONE WATER INDOLE PEPTONE-TRYPTONE 401891 551891 5518912
FREE WATER
INDOLE REAGENT KOVACS' REAGENT 19171000
19171001
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E. COLI B-GLUCURONIDASE POSITIVE: COLONY-COUNT TECHNIQUE AT 44 DEGREES

1ISO 16649-2:2001

ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Flasks
TRYPTONE BILE TRYPTONE BILE X-GLUC 402156 542156 5121562
GLUCURONIDE AGAR AGAR (TBX) 49 2156
E. COLI B-GLUCURONIDASE POSITIVE: DETECTION WITH MOST PROBABLE NUMBER TECHNIQUE
1ISO 16649-3:2015
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Tubes
MINERALS MODIFIED MINERALS MODIFIED 401737 551737
GLUTAMATE MEDIUM GLUTAMATE MEDIUM 551737D
SODIUM GLUTAMATE 412364
ESCHERICHIA COLI O157: DETECTION
1ISO 16654:2001-AMD 2:2023
Flasks/
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Plates Supplement Reagents
MODIFIED TRYPTONE SOYA TRYPTIC SOY BROTH 402155M
BROTH WITHNOVOBIOCIN MODIFIED (m-TSB)
NOVOBIOCIN 4240045
ANTIMICROBIC
SUPPLEMENT
TC-SMAC MAC CONKEY SORBITOL 401669S
AGAR
CEFIXIME TELLURITE 0157 42ISEC
SUPPLEMENT
NUTRIENT AGAR NUTRIENT AGAR 401810 541810 5118102
TRYPTONE TRYPTOPHANE TRYPTONE TRYPTOPHANE 402165 552165
MEDIUM MEDIUM
INDOLE REAGENT KOVACS' REAGENT 19171000
19171001
ENTEROBACTERIACEAE: DETECTION
ISO 21528-1:2017
Flasks/
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Plates Tubes Reagents
BUFFERED PEPTONE WATER | BUFFERED PEPTONE 401278 551278 5112782
(ENRICHMENT AND DILUENT) | WATER 5112783
BPW CASEIN 401278C
VIOLET RED BILE GLUCOSE VIOLET RED BILE 402188 542188 5121882
(VRBG) AGAR GLUCOSE AGAR 5121883
NUTRIENT AGAR NUTRIENT AGAR n° 3 401814
GLUCOSE O/F MEDIUM GLUCOSE OF MEDIUM 401525 551525
OXIDASE REAGENT OXIDASE TEST STRIP 191040ST
ENTEROBACTERIACEAE: COLONY-COUNT
1ISO 21528-2:2017
Flasks/
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Plates Tubes Reagents
VIOLET RED BILE GLUCOSE VIOLET RED BILE 402188 542188 5121882
(VRBG) AGAR GLUCOSE AGAR 5121883
NUTRIENT AGAR NUTRIENT AGAR n° 3 401814
GLUCOSE O/F MEDIUM GLUCOSE OF MEDIUM 401525 551525
OXIDASE REAGENT OXIDASE TEST STRIP 191040ST

LACTOBACILLUS ACIDOPHILUS: COLONY-COUNT TECHNIQUE AT 37 °C

1ISO 20128:2006 IDF 192:2006

1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder
MRS/CLINDAMYCIN/CIPROFLOXACIN | MRS AGAR WITH TWEEN 80 401728
AGAR (MRS/CL/CIP AGAR)
CLYNDAMICIN AND NA
CIPROFLOXACIN
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LISTERIA MONOCYTOGENES AND LISTERIA SPP.: DETECTION
1ISO 11290-1:2017

Flasks/
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Tubes Reagents

HALF FRASER BROTH FRASER BROTH BASE 401495

FRASER HALF SELECTIVE 4240044
SUPPLEMENT

LISTERIA FRASER HALF 551594 5115942
BROTH 5115943

LISTERIA FRASER BROTH 401594
BASE HALF
CONCENTRATION

LISTERIA FRASER 4240056
SUPPLEMENT (FERRIC 42185056
AMMONIUM CITRATE) 42185056A

FRASER BROTH FRASER BROTH BASE 401495

FRASER SELECTIVE 4240043
SUPPLEMENT

LISTERIA FRASER BROTH 551596 5115962
5115963

LISTERIA FRASER BROTH 401596
BASE

LISTERIA FRASER 4240056
SUPPLEMENT (FERRIC 42185056
AMMONIUM CITRATE) 42185056A

AGAR LISTERIA ACC.TO AGAR LISTERIA ACC.TO 401605
OTTAVIANI AGOSTI (ALOA) | OTTAVIANI AGOSTI
(ALOA®)

ALOA® SELECTIVE 423501
ENRICHMENT SUPPL.

ALOA® AGAR LISTERIA 541605
ACC.TO OTTAVIANI 501605P
AGOSTI

SECOND SELECTIVE MEDIUM | LISTERIA PALCAM AGAR 401604
BASE

PALCAM SELETIVE 4240042
SUPPLEMENT

LISTERIA SELECTIVE 541604
AGAR (PALCAM) or

LISTERIA OXFORD AGAR 401600
BASE

OXFORD ANTIMICROBIC 4240038
SUPPLEMENT

LISTERIA SELECTIVE 541600
AGAR (OXFORD)

HYDROGEN PEROXIDE NA
SOLUTION

MOTILITY AGAR MOTILITY MEDIUM 401714 551714

BLOOD AGAR (pH7,2+/-0,2) BLOOD AGAR BASE N°2 401156P 541156P
PH7,2

SANGUE DEFIBRINATO DI 90SDX50
MONTONE

PHOSPHATE BUFFERED NA
SALINE

RED BLOOD CORPUSCLE NA
SUSPENSION

CAMP MEDIUM BLOOD AGAR BASE N°2 - 401156P 541156P
PH7,2

SANGUE DEFIBRINATO DI 90SDX50
MONTONE

BLOOD AGAR SHEEP -ISO 541156P
FORMULATION

CARBOHYDRATE FERMENTATION BROTH 401488 521488X
UTILIZATION BROTH BASE 521488R

VOGES -PROSKAUER (VP) VOGES-PROSKAUER-VP 2457711
REACTION (DIATABS)

TSYEA TRYPTIC SOY YEAST 402166 542166
EXTRACT AGAR
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LISTERIA MONOCYTOGENES: ENUMERATION
1ISO 11290-2:2017

Flasks/
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Tubes Reagents
BUFFERED PEPTONE WATER | BUFFERED PEPTONE 401278 551278 5112782
or WATER or 5112783

BPW CASEIN 401278C
HALF FRASER BROTH FRASER BROTH BASE 401495
(with or without selective FRASER HALF SELECTIVE 4240044
agents) SUPPLEMENT
LISTERIA FRASER HALF 551594 5115942
BROTH 5115943
AGAR LISTERIA ACC.TO AGAR LISTERIA ACC.TO 401605
OTTAVIANI AGOSTI (ALOA) OTTAVIANI AGOSTI
(ALOA®)
ALOA® SELECTIVE 423501
ENRICHMENT SUPPL.
ALOA®AGAR LISTERIA 541605
ACC.TO OTTAVIANI 501605P
AGOSTI
TSYEA TRYPTIC SOY YEAST 402166 542166
EXTRACT AGAR
HYDROGEN PEROXIDE NA
SOLUTION
MOTILITY AGAR MOTILITY MEDIUM 401714 551714
BLOOD AGAR BLOOD AGAR BASE N°2 - 401156P
PH7,2
SANGUE DEFIBRINATO DI 90SDX50
MONTONE
BLOOD AGAR SHEEP -ISO 541156P
FORMULATION (pH 7,0-7,2)
CAMP MEDIUM BLOOD AGAR BASE N°2 - 401156P 541156P
PH7,2
SANGUE DEFIBRINATO DI 90SDX50*
MONTONE
CARBOHYDRATE FERMENTATION BROTH 401488 521488R
UTILISATION BROTH BASE 521488X
VOGES -PROSKAUER (VP) VOGES-PROSKAUER-VP 2457711*
REACTION (DIATABS)

MESOPHILIC LACTIC ACID BACTERIA: COLONY COUNT
1ISO 15214:1998

ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder
MRS MEDIUM (DE MAN, MRS AGAR ISO 401728S
ROGOSA AND SHARPE) AT FORMULATION WITH
PH 5,7 TWEEN 80 (pH to be

adjusted)

PSEUDOMONAS: ENUMERATION IN MEAT AND MEAT PRODUCTS
1ISO 13720:2010

Flasks/
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Reagents
CEPHALOTHIN-SODIUM PSEUDMONAS AGAR 401960
FUSIDATE-CETRIMIDE AGAR | BASE

CFC PSEUDOMONAS 4240075
SUPPLEMENT
PSEUDOMONAS 541959
SELECTIVE AGAR
OXIDASE TEST OXIDASE TEST STRIPS 191040ST
PSEUDOMONAS: ENUMERATION IN MILK AND MILK PRODUCTS
ISO/TS 11059:2009 IDF/RM 225:2009
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Tubes
PENICILLIN AND PIMARICIN PSEUDMONAS AGAR 401960
AGAR (PPA) BASE
PP PSEUDOMONAS 4240048
SUPPLEMENT
NUTRIENT AGAR NUTRIENT AGAR 401810 541810 5118102
GLUCOSE AGAR PURPLE GLUCOSE AGAR 401970 551970
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SALMONELLA: DETECTION METHOD

1ISO 6579-1 :2017

Flasks/
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Tubes Reagents
BUFFERED PEPTONE BUFFERED PEPTONE 401278 551278 5112782
WATER WATER 5112783

BUFFERED PEPTONE 401278C
WATER CASEIN
RAPPAPORT-VASSILIADIS RAPPAPORT VASSILIADIS 401981 551981 5119812
MEDIUM WITH SOYA (RVS SQOY (RVS) BROTH
BROTH)
MODIFIED SEMI-SOLID MSRV MEDIUM BASE + 401982 4240045
RAPPAPORT-VASSILIADIS NOVOBIOCIN
(MSRV) AGAR ANTIMICROBIC
SUPPLEMENT (10 mg/L)
MULLER-KAUFFMANN MULLER KAUFFMANN 401745
TETRATHIONATE- TETRATHIONATE BROTH
NOVOBIOCIN (MKTTN) BASE ISO FORMULATION
BROTH
NOVOBIOCIN MKTT 4240047
SELECTIVE SUPPLEMENT
IODINE SOLUTION 421501
MULLER KAUFFMANN 551745 5117452
TETRATHIONATE
NOVOBIOCIN BROTH
XYLOSE LYSINE XLD AGAR ISO 402208 542208
DEOXYCHOLATE AGAR (XLD | FORMULATION
AGAR)
SECOND ISOLATION AGAR CHROMOGENIC 405350
SALMONELLA AGAR BASE
SALMONELLA SELECTIVE 4240013
SUPPLEMENT
CHROMOGENIC 545350
SALMONELLA AGAR
NUTRIENT AGAR (with NaCl NUTRIENT AGAR 401810 541810 5118102
optional)
NUTRIENT AGAR n°3 401814
TSI AGAR TRIPLE SUGAR IRON 4021418
AGAR ISO FORM.
UREA AGAR (CHRISTENSEN) | UREA AGAR BASE 402175
CHRISTENSEN
UREA 40% SOLUTION 4240096
42211601
UREA AGAR 552175
BETA GALATTOSIDASE ONPG -(BETA- 2450311*
REAGENT GALATTOSIDASE)
TRYPTONE TRYPROPHAN TRYPTONE TRYPTOPHAN 402165 552165
MEDIUM MEDIUM
INDOLE REAGENT KOVACS' REAGENT 19171000
19171001

SALMONELLA: DETECTION OF SALMONELLA ENTERICA SUBSPP. ENTERICA SEROVARS TYPHI AND PARATYPHI
1ISO 6579-1 :2017-annex D; 1ISO 6579-1:2017/AMD 1:2020

(BS)

ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Tubes Flasks
BUFFERED PEPTONE BUFFERED PEPTONE 401278 551278 5112782
WATER WATER 5112783
RAPPAPORT-VASSILIADIS RAPPAPORT VASSILIADIS 401981 551981 5119812
MEDIUM WITH SOYA (RVS SOY (RVS) BROTH
BROTH)
MODIFIED SEMI-SOLID MSRV MEDIUM BASE + 401982 4240045
RAPPAPORT-VASSILIADIS NOVOBIOCIN
(MSRV) AGAR ANTIMICROBIC
SUPPLEMENT (10 mg/L)
SELENITE CYSTINE MEDIUM | SELENITE CYSTINE 402026 552026
(SC) (L-cystine 0.1g/1100mL) BROTH (L-cystine 552026A
0.01g/1000mL)
SELENITE CYSTINE 402026B
BROTH BASE
SODIUM BISELENITE 4123651
BISMUTH SULFITE AGAR BISMUTH SULPHITE AGAR 4012102
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SALMONELLA: ENUMERATION BY A MINIATURIZED MOST PROBABLE NUMBER TECHNIQUE
ISO/TS 6579-2:2012

ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Tubes Flasks
MODIFIED SEMI-SOLID MSRV MEDIUM BASE 401982
RAPPAPORT-VASSILIADIS
MEDIUM (MSRV)
NOVOBIOCIN 4240045
ANTIMICROBIC
SUPPLEMENT (10 mg/L)
XLD AGAR XLD AGAR ISO 402208 542208
FORMULATION
2nd PLATING MEDIUM CHROMOGENIC 405350
SALMONELLA AGAR BASE
SALMONELLA SELECTIVE 4240013
SUPPLEMENT
CHROMOGENIC 545350 5118102
SALMONELLA AGAR
NUTRIENT AGAR NUTRIENT AGAR 401810 541810
TSI AGAR TRIPLE SUGAR IRON 4021418
AGAR ISO FORM.
UREA AGAR (CHRISTENSEN) | UREA AGAR BASE 402175
CHRISTENSEN
UREA 40% SOLUTION 4240096
42211601
UREA AGAR 552175
SALMONELLA: GUIDELINES FOR SEROTYPING OF SALMONELLA SPP
ISO/TR 6579-3:2014
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Plates Flasks
NUTRIENT AGAR (with NaCl | NUTRIENT AGAR 401810 541810 5118102
optional)
NUTRIENT AGAR n°3 401814
SHIGELLA: DETECTION OF SHIGELLA SPP.
1ISO 21567:2004
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Tubes Flasks
SHIGELLA BROTH SHIGELLA BROTH BASE 402040
NOVOBIOCIN 4240045
ANTIMICROBIC
SUPPLEMENT
MACCONKEY AGAR MAC CONKEY AGAR 401670 541670 5116702
XLD AGAR XLD AGAR ISO 402208 542208
FORMULATION
HEKTOEN ENTERIC AGAR HEKTOEN ENTERIC AGAR 401541 541541
NUTRIENT AGAR NUTRIENT AGAR 401810 541810 5118102
TSI AGAR TRIPLE SUGAR IRON 4021418
AGAR ISO
UREA AGAR (CHRISTENSEN) | UREA AGAR BASE 402175
CHRISTENSEN
UREA 40% SOLUTION 4240096
42211601
UREA AGAR 552175
SULFITE REDUCING BACTERIA: ENUMERATION
1ISO 15213-1:2023
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder
IRON SULFITE AGAR IRON SULFITE AGAR 401565
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STAPHYLOCOCCI - ENUMERATION OF COAGULASE POSITIVE STAPHYLOCOCCI USING BAIRD PARKER AGAR

1ISO 6888-1:2021

Flasks/
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Tubes Reagents
BAIRD PARKER AGAR BAIRD PARKER AGAR 401116 5111162
MEDIUM BASE

EGG YOLK TELLURITE 423700
EMULSION 20% 423701
423702
BAIRD PARKER EYT AGAR 541116
BRAIN HEART INFUSION BRAIN HEART INFUSION 401230 551230
BROTH BROTH
RABBIT PLASMA COAGULASE PLASMA 429937
EDTA 429936
429938
STAPHYLOCOCCI - ENUMERATION OF COAGULASE POSITIVE STAPHYLOCOCCI USING RPF AGAR
1ISO 6888-2:2021
BIOLIFE CULTURE
1ISO CULTURE MEDIA MEDIA Powder Supplement Plates Flasks
RABBIT PLASMA BAIRD PARKER AGAR 401116 5111162
FIBRINOGEN AGAR BASE
MEDIUM
RPF SUPPLEMENT II 423102
423102D
BAIRD PARKER RPF 513101 5131022
AGAR
STAPHYLOCOCCI - DETECTION AND MPN TECHNIQUE FOR LOW NUMBERS
1ISO 6888-3:2003

Flasks/
1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Tubes Reagents
MODIFIED GIOLITTI AND GIOLITTI-CANTONI BROTH 401516
CANTONI BROTH

POTASSIUM TELLURITE 1% 42211501
SOLUTION
AGAR SOLUTION AGAR BIOS LL 411030
BAIRD PARKER AGAR BAIRD PARKER AGAR 401116 5111162
MEDIUM BASE
EGG YOLK TELLURITE 423700
EMULSION 20% 423701
423702
SULFAMEZATHINE 423050
SELECTIVE SUPPL.
BAIRD PARKER AGAR 541116
RABBIT PLASMA BAIRD PARKER AGAR 401116 5111162
FIBRINOGEN AGAR MEDIUM | BASE
RPF SUPPLEMENT II 423102
423102D
BAIRD PARKER RPF AGAR 543101 5131022
BRAIN HEART INFUSION BRAIN HEART INFUSION 401230 551230
BROTH BROTH
RABBIT PLASMA COAGULASE PLASMA 429937
EDTA 429938
429936
VIBRIO: DETECTION OF VIBRIO PARAHAEMOLYTICUS, VIBRIO CHOLERAE, VIBRIO VULNIFICUS
1ISO 21872-1:2017+Amd 1:2023
Flasks/
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Plates Reagents
ALKALINE SALINE PEPTONE | ALKALINE PEPTONE 401032
WATER (pH 8,6) WATER
THIOSULFATE, CITRATE, TCBS KOBAYASHI AGAR 402106 542106
BILE AND SUCROSE AGAR
(TCBS)
OXIDASE REAGENT OXIDASE TEST STRIP 191040ST
BETA GALATTOSIDASE ONPG -(BETA- 2450311~
REAGENT GALATTOSIDASE)
KOVACS' REAGENT KOVACS' REAGENT 19171000
19171001
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YEASTS AND MOULDS: COLONY COUNT TECHNIQUE IN PRODUCTS WITH WATER ACTIVITY GREATER THAN 0,95

1ISO 21527-1:2008

ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Flasks
Supplement Plates

DICHLORAN-ROSE BENGAL DRBC AGAR BASE 4013932 5113933
CHLORAMPHENICOL AGAR
(DRBC) CHLORAMPHENICOL ANT 4240003

SUPPLEMENT

DRBC CHLORAMPHENICOL 401393C

AGAR

DRBC AGAR 541393

YEASTS AND MOULDS: COLONY COUNT TECHNIQUE IN PRODUCTS WITH WATER ACTIVITY LESS THAN OR EQUAL TO 0,95

1ISO 21527-2:2008

1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder Supplement Plates Flasks
DICHLORAN 18 % MASS DG18 AGAR BASE 4013942 5113943
FRACTION GLYCEROL AGAR
(DG18)
CHLORAMPHENICOL 4240003
ANTIMICROBIC
SUPPLEMENT
DG18 CHLORAMPHENICOL 401394C
AGAR
GLYCEROL 421015
DG 18 AGAR 541394
YERSINIA ENTEROCOLITICA: DETECTION METHOD
1ISO 10273:2017
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA | Powder Tubes Flasks/
Supplement Plates Reagents
PSB BROTH YERSINIA PSB BROTH 402270
ITC BROTH YERSINIA ITC BROTH 402265
BASE
TICARCILLIN IRGASAN 4240060
ANTIMICROBIC SUPP.
POTASSIUM CHLORATE 4240065
SUPPLEMENT
CIN AGAR CIN AGAR BASE 401302
YERSINIA SELECTIVE 4240011
SUPPLEMENT
YERSINIA SELECTIVE 549997
AGAR
OPTIONAL CHROMOGENIC MEDIUM CHROMOGENIC YERSINA 408050
AGAR BASE
CHROMOGENIC 4240095
YERSINIA SUPPLEMENT
NUTRIENT AGAR (with NaCl optional) NUTRIENT AGAR 401810 541810 5118102
NUTRIENT AGAR N°3 401814
TRYPTIC SOY BROTH (TSB) TRYPTIC SOY BROTH 402155 552155
UREA AGAR (CHRISTENSEN) UREA AGAR BASE 402175 552275
(CHRISTENSEN)
UREA 40% SOLUTION 42211601
4240096
BILE AND ESCULIN AGAR (pH 6,6) BILE ESCULIN AGAR (pH 401017
6,4)
PHENYLALANINE (TRYPTOPHANE) PHENYLALANINE AGAR 401916 551916
DEAMIN. AG. (PH7,3) (pH 7,2)
KOVACS' REAGENT KOVACS' REAGENT 19171000
19171001
YERSINIA ENTEROCOLITICA: PROCEDURE FOR COLD ENRICHMENT
1ISO 10273:2017 ANNEX D
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA | Powder
PSB BROTH YERSINIA PSB BROTH 402270
CIN AGAR CIN AGAR 401302
TOTAL MICROBIAL COUNT IN CORK STOPPERS
1ISO 10718:2015
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA Powder
M-GREEN M-GREEN AGAR 401527

Note *: only for Italian market
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CULTURE MEDIA FOR WATER TESTING

CAMPYLOBACTER: DETECTION AND ENUMERATION

1ISO 17995:2019

ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA | Powder | Supplement | Plates
COMPLETE PRESTON BROTH NUTRIENT BROTH N°2 40181282
PRESTON ANTIMICROBIC 4240022
SUPPLEMENT II
CAMPYLOBACTER 4240021
GROWTH SUPPLEMENT
LYSED HORSE BLOOD 90HLX100
COMPLETE BOLTON BROTH CAMPY. ENRICH. BASE 401286B
BROTH-BOLTON
BOLTON BROTH 4240025
SUPPLEMENT
COMPLETE MODIFIED-CHARCOAL CAMPY. BLOOD FREE 401282
CEFOPERAZONE DESOXYCHOLATE MEDIUM BASE BOLTON
AGAR (m-CCDA)
BOLTON CCDA 4240020
ANTIMICROBRIC SUPPL.
CAMPYL.BLOOD FREE 541113
AGAR (CCDA)
CLOSTRIDIUM PERFRINGENS: ENUMERATION BY MEMBRANE FILTRATION METHOD
1ISO 14189:2013
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA | Powder | Supplement Plates Flasks/
Reagents
TRYPTOSE SULFITE-CYCLOSERINE TSC AGAR BASE 402158
AGAR (SC)
D-CYCLOSERINE 4240002
ANTIMICROBIC SUPPL.
TSC AGAR 492158
BLOOD AGAR COLUMBIA BLOOD AGAR 401136 541136
ACID PHOSPHATASE REAGENT ACID PHOSPHATASE 192010
REAGENT
CULTURABLE MICROORGANISM: COLONY COUNT
1ISO 6222:1999
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA | Powder Plates
YEAST EXTRACT AGAR YEAST EXTRACT AGAR 402275 492275

ENTEROCOCCI: DETECTION AND ENUMERATION OF INTESTINAL ENTEROCOCCI BY MEMBRANE FILTRATION METHOD

1ISO 7899-2:2000

1ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA | Powder | Supplement | Plates
SLANETZ BARTLEY AGAR SLANETZ BARTLEY AGAR 402046 492046
SLANETZ BARTLEY AGAR
w/o TTC 402047
TTC 1% SOLUTION 42111801
BILE AESCULIN AZIDE
BILE AESCULIN AZIDE AGAR AGAR ISO FORM. 401018 491018

1ISO 9308-1:2014 - Amd 12-2016

ESCHERCHIA COLI AND COLIFORM BACTERIA: ENUMERATION BY MEMBRANE FILTRATION METHOD

ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA | Powder Plates Tubes Flasks
CHROMOGENIC COLIFORM AGAR CHROMOGENIC 401297 491297
(CCA) COLIFORM AGAR ISO
FORM.
TRYPTONE SOYA AGAR TRYPTIC SOY AGAR 402150 542150 552150 5121502
5121503
ESCHERCHIA COLI AND COLIFORM BACTERIA: ENUMERATION BY MOST PROBABLE NUMBER METHOD
1ISO 9308-2:2012
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA | Powder | Supplement | Tubes Flasks/
Reagents
LACTOSE BROTH LACTOSE BROTH 401575 551575/D
MAC CONKEY BROTH MAC CONKEY BROTH 401675
PURPLE
IMPROVED FORMATE LACTOSE MINERALS MODIFIED 401982
GLUTAMATE MEDIUM GLUTAMATE MEDIUM
SODIUM GLUTAMATE 412364
LAURYL TRYPTOSE (LACTOSE LAURYL PEPTO BIOS 401580
BROTH) BROTH
BRILLIANT GREEN LACTOSE (BILE) BRILLIANT GREEN BILE 401265 551265

BROTH

BROTH 2%
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EC MEDIUM EC BROTH 401425 551425
TRYPTONE WATER PEPTONE-TRYPTONE 401891 551891 5118912
WATER
LEGIONELLA: ENUMERATION
1ISO 11731: 2017
ISO CULTURE MEDIA BIOLIFE CULTURE MEDIA | Powder | Supplement | Plates Flasks/
Reagents
BUFFERED CHARCOAL YEAST LEGIONELLA BCYE AGAR 401582
EXTRACT AGAR MEDIUM (BCYE) BASE
LEGIONELLA BCYE a- 423210
GROWTH SUPPL.
LEGIONELLA AGAR 549945
BUFFERED CHARCOAL YEAST LEGIONELLA BCYE AGAR 401582
EXTRACT MEDIUM WITHOUT L- BASE
CYSTEINE (BCYE - CYS)
LEGIONELLA BCYE a- 423212
GROWTH SUPPL. W/O
CYSTEINE
LEGIONELLA AGAR W/O 549943
CYSTEINE
BUFFERED CHARCOAL YEAST LEGIONELLA BCYE AGAR 401582
EXTRACT MEDIUM WITH SELECTIVE | BASE
SUPPLEMENTS (BCYE+AB)
LEGIONELLA BCYE a- 423210
GROWTH SUPPL.
LEGIONELLA AB 423225
SELECTIVE SUPPL.
LEGIONELLA AB 549947
SELECTIVE AGAR
GLYCINE VANCOMYCINE LEGIONELLA BCYE AGAR 401582
POLYMIXINE B CYCLOHEXIMIDE BASE
(GVPC) AGAR
LEGIONELLA BCYE a- 423210
GROWTH SUPPL.
LEGIONELLA GVPC 423215
SELECTIVE SUPPL.
LEGIONELLA SELECTIVE 549995
AGAR 499995
MODIFIED WADOWSKY YEE (MWY) LEGIONELLA BCYE AGAR 401582
AGAR (with anysomicin) BASE
LEGIONELLA BCYE a- 423210
GROWTH SUPPL.
LEGIONELLA MWY 423220
SELECTIVE SUPPL. (ISO)
LEGIONELLA MWY 549948
SELECTIVE AGAR (ISO)
GLYCEROL BROTH NUTRIENT BROTH 401815
GLYCEROL 421015
SEROLOGICAL REAGENTS LEGIONELLA RAPID 96271050
LATEX TEST
PSEUDOMONAS AERUGINOSA: DETECTION AND ENUMERATION - METHOD BY MEMBRANE FILTRATION
1ISO 16266:2006
ISO CULTURE MEDIA BIOLIFE CULTURE Powder | Supplement Plates Tubes Flasks/
MEDIA Reagents
PSEUDOMONAS AGAR BASE/CN- PSEUDOMONAS AGAR 401960
AGAR BASE
CN PSEUDOMONAS 4240046
SUPPLEMENT
GLYCEROL 421015
PSEUDOMONAS CN 491960-
SELECTIVE AGAR 541960
KING'S B MEDIUM PSEUDOMONAS AGAR F 401961 541961
ACETAMIDE BROTH ACETAMIDE BROTH 4010101 5510101
NUTRIENT AGAR NUTRIENT AGAR 401811
W/NACL
OXIDASE TEST OXIDASE TEST STRIPS 191040ST
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SALMONELLA: DETECTION METHOD
1ISO 19250:2010.

ISO CULTURE MEDIA BIOLIFE CULTURE Powder | Supplement Plates Tubes Flasks/
MEDIA Reagents
BUFFERED PEPTONE WATER BUFFERED PEPTONE 401278 551278 5112782/3
WATER
RAPPAPORT-VASSILIADIS MEDIUM | RAPPAPORT 401981 551981 5119812
WITH SOYA (RVS BROTH) VASSILIADIS SOY (RVS)
BROTH
XYLOSE LYSINE DEOXYCHOLATE | XLD AGAR ISO 402208 542208
AGAR (XLD AGAR) FORMULATION
NUTRIENT AGAR NUTRIENT AGAR 401810 541810
TRIPLE SUGAR/IRON AGAR (TSI TRIPLE SUGAR IRON 4021418
AGAR) AGAR ISO FORM.
UREA AGAR (CHRISTENSEN) UREA AGAR BASE 402175
CHRISTENSEN
UREA 40% SOLUTION 4240096
42211601
UREA AGAR 552175
L-LYSINE DECARBOXYLASE - NA
MEDIUM
SELENITE CYSTINE BROTH SELENITE CYSTINE 402026 552026 5120262
BROTH
MULLER-KAUFFMANN MUELLER KAUFFMANN 401745
TETRATHIONATE-NOVOBIOCIN TETRATHIONATE BROTH
BROTH (MKTTN) BASE ISO FORMULATION
NOVOBIOCIN MKTT 4240047
SELECTIVE
SUPPLEMENT
IODINE SOLUTION 421501
MUELLER KAUFFMANN 551745 5117452
TETRATHIONATE
NOVOBIOCIN BROTH
SULFITE REDUCING ANAEROBES CLOSTRIDIA: METHOD BY MEMBRANE FILTRATION
1ISO 6461-2:1986
ISO CULTURE MEDIA BIOLIFE CULTURE Powder | Supplement Plates Tubes Flasks/
MEDIA Reagents
SULPHITE IRON AGAR or
TRYPOSE-SULFITE AGAR TSC AGAR BASE 402158
References
1. 1SO 17995:2019. Water quality — Detection and enumeration of thermotolerant Campylobacter spp
2. 1SO 14189:2013. Water quality — Enumeration of Clostridium perfringens — Method using membrane filtration
3. IS0 6222:1999. Water quality — Enumeration of culturable micro-organisms — Colony count by inoculation in a nutrient agar culture medium
4. 1SO 7899-2:2000. Water quality — Detection and enumeration of intestinal enterococci — Part 2: Membrane filtration method
5. 1SO 9308-1:2014. Water quality — Enumeration of Escherichia coli and coliform bacteria — Part 1: Membrane filtration method for waters with low bacterial

background flora

6. 1S0O 9308-1:2014/AMD 1:2016. Water quality — Enumeration of Escherichia coli and coliform bacteria — Part 1: Membrane filtration method for waters with low
bacterial background flora — Amendment 1

7. 1SO 9308-2:2012. Water quality — Enumeration of Escherichia coli and coliform bacteria — Part 2: Most probable number method

8. 1SO 11731:2017. Water quality — Enumeration of Legionella

9. IS0 16266:2006. Water quality — Detection and enumeration of Pseudomonas aeruginosa — Method by membrane filtration

10. 1SO 19250:2010. Water quality — Detection of Salmonella spp.

11. 1SO 6461-2:1986. Water quality — Detection and enumeration of the spores of sulfite-reducing anaerobes (clostridia) — Part 2: Method by membrane filtration
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CULTURE MEDIA FOR COSMETICS TESTING

PREPARATION OF THE SAMPLE AND SUITABILITY TEST

1ISO 18415:2017.

ISO CULTURE MEDIA BIOLIFE CULTURE Powder | Supplement Plates Tubes Flasks/
MEDIA Reagents
Diluent for the microbial suspension MAXIMUM RECOVERY 401691 551691 5116912
(tryptone sodium chloride solution) DILUENT 5116913
Eugon LT100 broth EUGON BROTH 401643
EUGON LT SUPPLEMENT 421540
EUGONLT SUP BROTH 551583 5115832
Fluid casein digest-soy lecithin- TAT BROTH BASE 402100
polysorbate 20 medium (FCDLP 20)
TWEEN 20 42120501
Soybean-casein-digest-lecithin- TRYPTIC SOY BROTH 402155 552155 5121552
polysorbate 80 medium (SCDLP 80 5121553
broth)
TWEEN 80 42120502
LECITHIN 41EAT0242
Agar medium for suitability test TRYPTIC SOY AGAR 402150 542150 552150 5121502
Soybean-casein digest agar medium 5121503
(SCDA) or tryptic soy agar (TSA)
ENUMERATION AND DETECTION OF AEROBIC MESOPHILIC BACTERIA
1ISO 21149:2017
ISO CULTURE MEDIA BIOLIFE CULTURE Powder Plates Tubes Flasks/
MEDIA Reagents
Soybean—casein digest agar medium | TRYPTIC SOY AGAR 402150 542150 552150 5121502
(SCDA) or tryptic soy agar (TSA) 5121503
ENUMERATION OF YEAST AND MOULD
1ISO 16212:2017.
ISO CULTURE MEDIA BIOLIFE CULTURE Powder | Supplement Plates Tubes Flasks/
MEDIA Reagents
Sabouraud dextrose chloramphenicol | SABOURAUD DEXTROSE | 402006 542006 552006 5120062
agar medium (SDCA) AGAR + CAF
Agar medium for cultivation of SABOURAUD DEXTROSE | 402005 542005 5120052
reference strain: Sabouraud dextrose | AGAR 5120053
agar medium (SDA)
Other culture media: Potato dextrose | POTATO DEXTROSE 401935
agar medium with antibiotics AGAR
CHLORAMPHENICOL 4240003
ANTIMICROBIC
SUPPLEMNENT
DETECTION OF ESCHERICHIA COLI
1ISO 21150:2015
ISO CULTURE MEDIA BIOLIFE CULTURE Powder Plates Flasks/
MEDIA Reagents
Selective agar medium for isolation of | MAC CONKEY AGAR 401670 541670 5116703
Escherichia coli: MacConkey agar
medium
Selective agar medium for LEVINE EMB BLUE AGAR 401595
confirmation of Escherichia coli:
Levine eosin-methylene blue agar
medium
DETECTION OF PSEUDOMONAS AERUGINOSA
1ISO 22717:2015
ISO CULTURE MEDIA BIOLIFE CULTURE Powder Plates Flasks/
MEDIA Reagents
Selective agar medium for isolation of | PSEUDOMONAS 401963 541963 5119632
Pseudomonas aeruginosa: SELCTIVE AGAR
Cetrimide agar medium
Agar medium for confirmation of PSEUDOMONAS AGAR P 401962

Pseudomonas aeruginosa:
Pseudomonas agar medium for
detection of pyocyanin (Pseudomonas
agar P)
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DETECTION OF STAPHYLOCOCCUS AUREUS

1ISO 22718:2015
ISO CULTURE MEDIA BIOLIFE CULTURE Powder Supplement Plates Flasks
MEDIA
Selective agar medium for isolation of | BAIRD PARKER BASE 401116 5111162
Staphylococcus aureus: Baird Parker | AGAR
agar medium
EGG YOLK TELLURITE 423700
EMULSION 20% 423701
423702
BAIRD PARKER AGAR 541116
Another selective agar medium: MANNITOL SALT AGAR 401665 541665
Mannitol-salt agar medium
(Chapman agar)
Another selective agar medium: VOGEL JOHNSON AGAR 402192
Vogel-Johnson agar medium
DETECTION OF CANDIDA ALBICANS
1ISO 18416:2015
ISO CULTURE MEDIA BIOLIFE CULTURE Powder | Supplement Plates Tubes Flasks
MEDIA
Selective agar medium for isolation of | SABOURAUD DEXTROSE 402006 542006 552006 5120062
Candida albicans: Sabouraud AGAR CAF
dextrose chloramphenicol agar
Other culture media: Potato dextrose | POTATO DEXTROSE 401935
agar medium with antibiotics AGAR
CHLORAMPHENICOL 4240003

ANTIMICROBIC
SUPPLEMENT

References

NookwN=

1ISO 18415:2017/Amd 1:2022 Cosmetics — Microbiology — Detection of specified and non-specified microorganisms — Amendment 1
1ISO 21149:2017/Amd 1:2022 Cosmetics — Microbiology — Enumeration and detection of aerobic mesophilic bacteria — Amendment 1
1ISO 16212:2017/Amd 1:2022 Cosmetics — Microbiology — Enumeration of yeast and mould — Amendment 1
I1ISO 21150:2015/Amd 1:2022 Cosmetics — Microbiology — Detection of Escherichia coli — Amendment 1
1ISO 22717:2015/Amd 1:2022 Cosmetics — Microbiology — Detection of Pseudomonas aeruginosa — Amendment 1
1ISO 22718:2015/Amd 1:2022 Cosmetics — Microbiology — Detection of Staphylococcus aureus — Amendment 1
1ISO 18416:2015/Amd 1:2022 Cosmetics — Microbiology — Detection of Candida albicans — Amendment 1
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CULTURE MEDIA FOR PHARMACEUTICAL PRODUCTS TESTING

TOTAL COUNT

TEST PHARMACOPOEIA BIOLIFE CULTURE Powder | Plates Tubes Flasks
CULTURE MEDIUM MEDIUM
Preparation of the sample BUFFERED SODIUM PHARMACOPOEIA 401395 551395N 511395N2
CHLORIDE PEPTONE DILUENT
SOLUTION
CASEIN SOJA BEAN TRYPTIC SOY BROTH 402155 552155 5121552
DIGEST BROTH
BUFFERED PEPTONE BUFFERED PEPTONE 401278 551278 5112782
MEDIUM WATER 5112783
Membrane Filtration Method
Poured Plate method Surface
Spread Method
Total aerobic microbial count CASEIN SOJA BEAN TRYPTIC SOY AGAR 402150 | 542150 5121503
DIGEST AGAR
R2A R2A 401996 5119963
Total yeasts/moulds count SABOURAUD SABOURAUD 402005 | 542005 5120052
DEXTROSE AGAR DEXTROSE AGAR 5120053
BILE TOLERANT GRAM-NEGATIVE BACTERIA
TEST PHARMACOPOEIA BIOLIFE CULTURE MEDIUM | Powder Tubes Flasks
CULTURE MEDIUM
Sample preparation and CASEIN SOJA BEAN TRYPTIC SOY BROTH 402155 552155 5121552
pre-incubation DIGEST BROTH 5121553
Test for absence ENTEROBACTERIA ENTEROBACTERIA 401467
ENRICHMENT BROTH ENRICHMENT BROTH
MOSSEL MOSSEL EP
VIOLET RED BILE VIOLET RED BILE 402189 542189
GLUCOSE AGAR (VRBG) EP | GLUCOSE AGAR (VRBG) EP
Quantitative test ENTEROBACTERIA ENTEROBACTERIA 401467
ENRICHMENT BROTH ENRICHMENT BROTH
MOSSEL MOSSEL EP
VIOLET RED BILE VIOLET RED BILE 402189
GLUCOSE AGAR (VRBG) EP | GLUCOSE AGAR (VRBG) EP
ESCHERICHIA COLI
TEST PHARMACOPOEIA BIOLIFE CULTURE MEDIUM | Powder | Plates Tubes Flasks
CULTURE MEDIUM
Sample preparation and CASEIN SOJA BEAN TRYPTIC SOY BROTH 402155 552155 5121552
pre-incubation DIGEST BROTH 5121553
Selection and subculture MAC CONKEY BROTH MAC CONKEY BROTH EP 401679
MAC CONKEY AGAR MAC CONKEY AGAR 401670 | 541670 5116703
SALMONELLA
TEST PHARMACOPOEIA BIOLIFE CULTURE Powder Plates Tubes Flasks
CULTURE MEDIUM MEDIUM
Sample preparation and | CASEIN SOJA BEAN TRYPTIC SOY BROTH 402155 552155 5121552
pre-incubation DIGEST BROTH 5121553
Selection and subculture | RAPPAPORT VASSILIADIS | RAPPAPORT VASSILIADIS 401979
SALMONELLA SALM. ENR. BROTH EP
ENRICHMENT BROTH
XYLOSE, LYSINE, XLD AGAR 402206 542006
DESOXYCHOLATE AGAR
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PSEUDOMONAS AERUGINOSA

References

1. European Pharmacopoeia 11th Edition, 2022, Vol. 1. 2.6.1 Sterility test.
2. European Pharmacopoeia 11th Edition, 2022, Vol. 1. 2.6.12 Microbiological examination of non-sterile pharmaceutical products: microbial enumeration test.

3. European Pharmacopoeia 11th Edition, 2022, VVol. 1; 2.6.13 Microbiological Examination of non-sterile products: test for specified micro-organisms:

01/2021:20631

TEST PHARMACOPOEIA BIOLIFE CULTURE Powder Plates Tubes Flasks
CULTURE MEDIUM MEDIUM
Sample preparation and | CASEIN SOJA BEAN TRYPTIC SOY BROTH 402155 552155 5121552
pre-incubation DIGEST BROTH 5121553
Selection and subculture | MANNITOL SALT AGAR MANNITOL SALT AGAR 401665 541665
CLOSTRIDIA
TEST PHARMACOPOEIA BIOLIFE CULTURE Powder
CULTURE MEDIUM MEDIUM
Selection and subculture | REINFORCED MEDIUM FOR | CLOSTRIDIUM BROTH 401304
CLOSTRIDIA
COLUMBIA AGAR COLUMBIA AGAR EP 401134
CANDIDA ALBICANS
TEST PHARMACOPOEIA BIOLIFE CULTURE Powder Plates Tubes Flasks
CULTURE MEDIUM MEDIUM
Sample preparation and | SABOURAUD DEXTROSE SABOURAUD BROTH 402000 552000 5120002
pre-incubation BROTH
Selection and subculture | SABOURAUD DEXTROSE SABOURAUD DEXTROSE 402005 542005 5120052
AGAR AGAR 5120053
STERILITY TEST
TEST PHARMACOPOEIA BIOLIFE CULTURE Powder Tubes Flasks
CULTURE MEDIUM MEDIUM
Bacterial Sterility Test FLUID THIOGLYCOLLATE THIOGLYCOLLATE 402137 552137
MEDIUM MEDIUM USP
Mycotic Sterility Test SOJA-BEAN CASEIN TRYPTIC SOY BROTH 402155 552155 5121552
DIGEST MEDIUM 5121553
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Section 2

Monographs of culture media
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ACETAMIDE BROTH

Dehydrated and ready-to-use culture medium

INTENDED USE
For the confirmation test of Pseudomonas aeruginosa according to ISO 16266.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)
DEHYDRATED MEDIUM, READY-TO-USE TUBES

Potassium dihydrogen phosphate 1.0g
Sodium chloride 0.2g
Magnesium sulphate anhydrous 0.2g
Acetamide 209
Sodium molybdate 5.0 mg
Iron sulphate heptahydrate 0.5 mg

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Positive confirmation of P. aeruginosa at left
and negative at right

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Acetamide Broth contains acetamide as a sole source of carbon for the growth. It is recommended by ISO 16266 for the confirmation of
presumptive Pseudomonas aeruginosa colonies isolated from water samples by membrane filtration method.’

Acetamide Broth is based on the ability of non-fermenting Gram-negative bacteria to deaminate the acetamide with production of ammonia which
increases the pH of the medium indicated by the change in colour of the Nessler reagent added to the broth.

Potassium dihydrogen phosphate has a high buffering capacity, sodium chloride contributes to the osmotic balance, while magnesium sulphate,
sodium molybdate and iron sulphate allow the selective growth of Pseudomonas.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 3.4 g in 1000 mL of cold purified water. Adjust the pH to 7.0 £ 0.5 at 25 °C with either hydrochloric acid or sodium hydroxide, if necessary.
Dispense this mixture in 5 mL aliquots to culture tubes which are then capped and sterilized in an autoclave at 121 + 3 °C for 15 min.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance colourless, fine, homogeneous, free-flowing powder
Prepared tubes appearance straw coloured, limpid

Final pH at 20-25 °C 7.0+£0.5

SPECIMENS

Acetamide Broth is not intended for primary isolation from samples; it is inoculated with pure colonies from a culture on solid media.

TEST PROCEDURE

Subculture all, or if impracticable, as many as possible of the colonies cultivated on the selective medium requiring confirmation from the
membrane filter to Nutrient Agar and incubate for 22 + 2 h at 36 + 2 °C. Check the subcultures for purity and test those that were initially reddish
brown for the oxidase reaction.

Inoculate a tube of Acetamide Broth with the subculture and incubate at 36 + 2 °C for22 + 2 h

READING AND INTERPRETATION

After incubation, add 1 to 2 drops of Nessler reagent and examine the tubes for the production of ammonia, characterized by the production of a
colour varying from yellow to brick red depending upon concentration.

Count as confirmed P. aeruginosa all colonies which produce pyocyanin (blue/green pigment on Pseudomonas Agar F — King Medium B) or which
are oxidase positive, fluoresce under UV radiation and are able to produce ammonia from acetamide."

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
P. aeruginosa ATCC 10145 34-38°C/20-24 H/ A growth with colour change of Nessler Reagent
E. coli ATCC 11775 35-37°C /48 H/ A no growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place. According to ISO 16266, the self-prepared tubes can be stored at +2°C +8°C in the
dark for up to 3 months.

Ready-to-use tubes

Sore tubes in their original pack at 2-8°C away from direct light.

REFERENCES
1. 1SO 16266:2006 Water quality — Detection and enumeration of Pseudomonas aeruginosa by membrane filtration.

PACKAGING

| Product | Type REF Pack

| Acetamide Broth | Dehydrated medium 40101012 500 g (146.8L)
| Acetamide Broth | Ready-to-use tubes 5510101 20 x 5mL

IFU rev. 2, 2022/04

Biolife Manual Edition 4.0



m-AEROMONAS SELECTIVE AGAR BASE (HAVELAAR)
AEROMONAS SELECTIVE SUPPLEMENT

Dehydrated culture medium and selective supplement

INTENDED USE
Selective and differential medium for the detection of Aeromonas in finished water
by membrane filtration.

COMPOSITION *
AEROMONAS SELECTIVE AGAR BASE (HAVELAAR)
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Tryptose 5.00g
Yeast extract 2.00g
Dextrin 11409
Sodium chloride 3.00g
Potassium chloride 2.00g
Magnesium sulphate 0.10g
Ferric chloride 0.06 g
Sodium deoxycholate 0.10¢g
Bromothymol blue 0.08 g
Agar 13.00 g

AEROMONAS SELECTIVE SUPPLEMENT

Aeromonas Selective Agar (Havelaar): (VIAL CONTENTS FOR 500 ML OF MEDIUM)
A. hydrophila colonies on a membrane filter Ampicillin 5 mg

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Aeromonas is a genus of Gram-negative, facultative anaerobic, rod-shaped bacteria that morphologically resemble members of the family
Enterobacteriaceae. The significance of Aeromonas species as human pathogens is getting increasing attention.! The organisms are ubiquitous
in fresh and brackish water?, are considered as potential food-poisoning agents 3 and are responsible for, and are implicated in, a number of
intestinal and extra-intestinal infections in humans as well as other animals.*

m-Aeromonas Selective Agar Base supplemented with ampicillin, corresponds to the medium described by Havelaar et al.>® Supplemented with
ampicillin and vancomycin, it is recommended by United States Environmental Protection Agency (USEPA Method 1605), for the detection of
Aeromonas in finished water by membrane filtration.”

Recovery from pure cultures and environmental samples is optimal and specificity is high.® The use of ampicillin suppresses adequately the
background flora without having any decrease in the Aeromonas recovery. Strains sensitive to 10 mg/| of ampicillin appear to occur at a frequency
of 1% or less.® Vancomycin increases selectivity properties due to its inhibitory action on Gram-positive bacteria.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 18.35 g in 500 mL of cold purified water. Heat to boiling with frequent agitation and sterilise by autoclaving at 121°C for 15 minutes. Cool
to approximately 50°C and, under aseptic conditions, add the contents of one vial of Aeromonas Selective Supplement-Ampicillin (REF 4240012)
reconstituted with 5ml of sterile purified water. Mix well and distribute into sterile 55 mm dishes.

USEPA methods require the addition of vancomycin hydrochloride: reconstitute one vial of Vancomycin Selective Supplement CSB (REF
4240057C) with 5 mL of sterile purified water; to 500 mL of medium prepared as described above with ampicillin, add 1 mL of Vancomycin
Selective Supplement CBS (final concentration of vancomycin: 2 mg/L).

PHYSICAL CHARACTERISTICS
Aeromonas Selective Agar Base (Havelaar)

Dehydrated medium appearance grey-green, fine, homogeneous, free-flowing powder
Prepared plates appearance green-light blue, limpid, limpid

Final pH at 20-25 °C 8.0+0.2

Aeromonas Selective Supplement

Freeze-dried supplement appearance short, dense, white pellet

Reconstituted supplement appearance colourless, limpid

SPECIMENS

Samples representative of the drinking water distribution system. Consult the appropriate reference for sample collection, preservation, and
storage.”

TEST PROCEDURE
Appropriate volumes or decimal dilutions of the samples are filtered using membrane filters (0.45 ym pore size), and the filters are transferred
onto the medium surface. Incubate in aerobic conditions at 30°C® or 35°C” for 24 + 2 hours

READING AND INTERPRETATION

After incubation, Aeromonas colonies show a visible yellow colour (dextrin fermentation). The detection of dextrin fermentation is considered to
be highly specific and until now no dextrin negative Aeromonas strains have been found.®

Confirm the presumptive detection with standard biochemical tests: trehalose fermentation, oxidase test and production of indole. Any presumptive
colony that is positive for oxidase, ferments trehalose, and produces indole is considered to be Aeromonas.”

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.
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CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
A. hydrophila ATCC 7966 35°C /24 H/A growth with yellow colonies
E. coli ATCC 11775 35°C /24 H/ A no growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHODS

= A very low percentage of Aeromonas, susceptible to 10 mg/L of ampicillin, may be inhibited on the medium.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, suitable
identification tests should be performed.

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

Freeze-dried supplement

Sore the product in the original package at +2°C /+8°C away from direct light.

According to USEPA method’, the prepared plates with ampicillin and vancomycin should be stored in a tight-fitting container (i.e., sealed plastic
bag) at a temperature of 1 to 5°C for no longer than 14 days.

REFERENCES

1. Holmberg SC, Farmer JJ. Aeromonas hydrophila and Plesiomonas shigelloides as causes of intestinal infections Rev Inf Dis. 1984; 6: 633-639

2. Graf J (editor). (2015). Aeromonas. Caister Academic Press.

3. Palumbo SA, Maxino F, Williams AC Buchanan RL, Thayer DW.. Starch-Ampicillin Agar for the Quantitative Detection of Aeromonas hydrophila. App Environ
Microbiol. 1985; 50:1027-1030.

4. Parker JL, Shaw JG. Aeromonas spp. clinical microbiology and disease. J Infect . 2011 Feb; 62(2):109-18.

5. Havelaar AH, During M, Versteegh JFM. Ampicillin-dextrin agar medium for the enumeration of Aeromonas species in water by membrane filtration. J App Bact
1988; 62: 279-287.

6. Havelaar AH, Vonk M. The preparation of ampicillin dextrin agar for the enumeration of Aeromonas in water. Letters App Bact 1988; 7: 169-171

7. United States Environmental Protection Agency (USEPA), Method 1605: Aeromonas in Finished Water by Membrane Filtration using Ampicillin-Dextrin Agar
with Vancomycin (ADA-V). October 2001.

PACKAGING
Product Type REF Pack
m-Aeromonas Selective Agar Base Dehydrated medium 4010192 5009 (13.6L)
Aeromonas Selective Supplement-Ampicillin Freeze-dried selective 4240012 10 vials, each for 500 mL of medium
supplement
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AESCULIN BILE AZIDE AGAR

Dehydrated culture medium

INTENDED USE
Selective and differential medium for the isolation and differentiation of
enterococci from food, water and environmental samples.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Tryptone 17.00 g
Peptone 3.00g
Yeast extract 5.00g
Oxgall 10.00 g
Sodium chloride 5.00g
Sodium citrate 1.00g
Aesculin 1.00g
Fe-ammonium citrate 0.50 g
Sodium azide 0.25g
Agar 13.00 g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Aesculin Bile Azide Agar: Enterococcus faecalis

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Aesculin Bile Azide Agar is a selective and diagnostic medium for enterococci. Rochaix first reported in 1924' on the validity of the esculin
hydrolysis reaction for the identification of enterococci. Media of this type have been studied and proposed since 1950, and some authors
evaluated their efficacy in the clinical and hygienic field.?

Aesculin Bile Azide Agar is based on the formulation of Isenberg et al.® who, in 1970, modified the Rochaix formula by reducing the concentration
of bile salts and adding sodium azide for the isolation of group D-streptococci and their differentiation from non-group D streptococci. According
to current bacterial nomenclature, the designation 'group D streptococci' for faecal streptococci is not to be regarded as specific since the
Lancefield group D antigen is produced by Enterococcus, Pediococcus and some streptococci.*® Differentiation between group D-enterococci
and group D non-enterococci (both are positive in the esculin test) can be made by the 6.5% NaCl tolerance test: the former group is tolerant to
this salt concentration, the latter is inhibited by it.>6

Tryptone, peptone and yeast extract provide nitrogen, carbon, vitamins, amino acids and trace elements for microbial growth; sodium azide and
bile salts are selective agents that limit the growth of Gram-negative and Gram-positive bacteria other than streptococci; esculin is hydrolysed
by enterococci to glucose and esculetin (6-7-dihydroxycoumarin): esculetin reacts with the iron salts in the medium, giving it a brown-black
colour.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 55.7 in 1000 mL of cold purified water. Heat to boiling with frequent agitation and sterilise by autoclaving at 121° C for 15 minutes. Do
not exceed sterilisation time and temperature. Mix well and distribute in sterile Petri dishes.
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PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared plates appearance tan with trace blue cast, limpid

Final pH at 20-25 °C 7.1+0.2

SPECIMENS

Refer to applicable international standards and regulations for the collection of food and water samples. Operate in accordance with good
laboratory practice for sample collection, storage and transport to the laboratory.

TEST PROCEDURE
Prepare tenfold dilutions of the sample with peptone water. Within 3 hours from the sample preparation, spread 0.1 ml of the inoculum onto the
plates. Incubate at 35°C or at 42°C for 18-24 hours (the higher incubation temperature increases the selectivity of the medium).

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

The appearance of enterococci colonies on Aesculin Bile Azide Agar after 24 hours of incubation at 37°C is characteristic: convex, translucent or
whitish colonies, 1-2 mm in diameter with dark brown or black halo; incubation should not be prolonged beyond 24 hours, because extensive
blackening of the medium makes reading difficult.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

E. faecalis ATCC 29212 37°C/24 HIA good growth, colonies with blackening
S. pyogenes ATCC 19615 37°C/24 HIA partially inhibited

E. coli ATCC 25922 37°C/24 HIA inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Uneven distribution of bacterial colonies or the presence of high microbial loads may interfere with the differentiation of positive colonies due to
the spread of colour to adjacent colonies.

= Other microorganisms such as Listeria and Aerococcus and occasionally strains of S. mutans and S. sanguis may grow on Aesculin Bile Azide
Agar with blackening of the medium. The esculin hydrolysis test cannot be used alone to identify enterococci but used in combination with other
tests: Gram staining, catalase, growth in the presence of 6.5% NaCl. Gram-positive, esculinase-positive, catalase-negative cocci that grow in
the presence of 6.5% NaCl are enterococci.®

= There are streptococci that grow in the presence of sodium azide but do not hydrolyse esculin; the presence of growth in the absence of
blackening is not an identifying characteristic of enterococci.®

= Media with esculin, bile salts and sodium azide are more suitable for primary isolation of enterococci than for their differentiation, for which

culture media without sodium azide (Bile Esculin Agar) are better.

Although the intended use and method of use of the medium described here refers to the detection of enterococci in food and other materials

and therefore the product should not be regarded as an in vitro diagnostic, the literature reports the use of Bile Azide Agar for the detection of

Enterococcus spp. in clinical specimens. Clinical applications should be validated by the user.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.
According to MacFaddin® the self-prepared plates can be stored at +2°C +8°C in the dark and protected against evaporation for up to four weeks.

REFERENCES

1. Rochaix, A. Milieux a I'esculine pour le diagnostic differential des bacteries du groups strepto-enteropneumocoque. C R Soc Biol. 1924; 90:771-72.

2. Swan A. The use of a bile-esculin medium and of Maxted's technique of Lancefield grouping in the identification of enterococci (group D streptococci). J Clin
Pathol 1954; 7:160-3.

3. Isenberg HFD, Goldberg D, Sampson J. Laboratory studies with a selective Enterococcus medium. Appl Microbiol.1970;20:433-36.

4. Hardie D, J.M., Whiley R.A. Classification and overview of the genera Streptococcus and Enterococcus J App Microbiol Symposium Supplement, 1997 83, 1S—
118

5. https://www.sciencedirect.com/topics/earth-and-planetary-sciences/streptococcus

6. MacFaddin, JF. Media for Isolation, Cultivation, Identification, Maintenance of Medical Bacteria. Williams & Wilkins, Baltimore, MD, 1985.

PACKAGING
Product Type REF Pack
Aesculin Bile Azide Agar Dehydrated medium 4010142 | 500 g (9L)
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AESCULIN BILE AGAR: see BILE AESCULIN AGAR

AESCULIN BILE AZIDE AGAR ISO FORMULATION: see BILE AESCULIN AZIDE AGAR ISO FORMULATION

Biolife Manual Edition 4.0

43



AESCULIN BILE AZIDE BROTH

Dehydrated culture medium

INTENDED USE
Selective and differential medium for the isolation and differentiation of
enterococci from food, water and environmental samples.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Tryptone 17.00 g
Peptone 3.00g
Yeast Extract 5.00g
Oxgall 10.00 g
Sodium Chloride 5.00g
Sodium Citrate 1.00g
y Aesculin 1.00g
I Fe-Ammonium Citrate 0.50¢g
Sodium Azide 0.25¢g

i | - *The formula may be adjusted and/or supplemented to meet the required performances criteria.

Aesculin Bile Azide Broth: uninoculated tube and
Enterococcus faecalis growth

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Aesculin Bile Azide Broth is a selective and diagnostic medium for enterococci. It differs from solid plated medium only in the omission of agar.
Enterococci grow in the presence of sodium azide and bile salts and also have the ability to hydrolyse esculin to glucose and aesculetin (6-7
dihydroxycoumarin). Rochaix first reported in 1924" on the validity of the esculin hydrolysis reaction for the identification of enterococci. Media
of this type have been studied and proposed since 1950, and some authors evaluated their efficacy in the clinical and hygienic field.2

Aesculin Bile Azide Broth based on the formulation of Isenberg et al.® who, in 1970, modified the Rochaix formula by reducing the concentration
of bile salts and adding sodium azide for the isolation of group D-streptococci and their differentiation from non-group D streptococci; the authors
reported the results of a study on 250 'D streptococci' strains from clinical isolation, showing that the medium was not inhibitory for the strains.
They also observed that on this medium only Listeria monocytogenes among 86 strains belonging to various Gram-positive and Gram-negative
bacterial species grew with an appearance similar to that of D -streptococci.

According to current bacterial nomenclature, the designation 'group D streptococci' for faecal streptococci is not to be regarded as specific since
the Lancefield group D antigen is produced by Enterococcus, Pediococcus and some streptococci.*® Differentiation between group D-enterococci
and group D non-enterococci (both are positive in the esculin test) can be made by the 6.5% NaCl tolerance test: the former group is tolerant to
this salt concentration, the latter is inhibited by it.>6

Tryptone, peptone and yeast extract provide nitrogen, carbon, vitamins, amino acids and trace elements for microbial growth; sodium azide and
bile salts are selective agents that limit the growth of Gram-negative and Gram-positive bacteria other than streptococci; esculin is hydrolysed
by enterococci to glucose and aesculetin (6-7-dihydroxycoumarin): aesculetin reacts with the iron salts in the medium, giving it a brown-black
colour.

A more complete description of the characteristics of the faecal streptococci/intestinal enterococci group can be found in the data sheet of Azide
Maltose Agar KF (401107).

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 42.7 g of broth in 1000 ml of cold purified water. Heat to dissolve, distribute into screw capped tubes and sterilise by autoclaving at
121° C for 15 minutes. Do not exceed sterilisation time and temperature.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared plates appearance tan with trace blue cast, limpid

Final pH at 20-25 °C 7.1+0.

SPECIMENS

Refer to applicable international standards and regulations for the collection of food and water samples. Operate in accordance with good
laboratory practice for sample collection, storage and transport to the laboratory.

TEST PROCEDURE
Prepare tenfold dilutions of the sample with peptone water. Within 3 hours from the sample preparation, spread 1 ml of the inoculum into the
tubes. Incubate at 35°C or at 42°C for 18-24 hours (the higher incubation temperature increases the selectivity of the medium).

READING AND INTERPRETATION
The appearance of esculin-positive tubes is characterised by turbidity in the broth and the formation of a dark brown or black colour.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

E. faecalis ATCC 29212 37°C/24 HIA good growth, blackening of the broth
S. pyogenes ATCC 19615 37°C/24 HIA partially inhibited

E. coli ATCC 25922 37°C/24 HIA inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection
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LIMITATIONS OF THE METHOD

Other microorganisms such as Listeria and Aerococcus and occasionally strains of S. mutans and S. sanguis may grow on Aesculin Bile Azide
Broth with blackening of the medium. The esculin hydrolysis test cannot be used alone to identify enterococci but used in combination with other
tests: Gram staining, catalase, growth in the presence of 6.5% NaCl. Gram-positive, aesculinase-positive, catalase-negative cocci that grow in
the presence of 6.5% NaCl are enterococci.®

There are streptococci that grow in the presence of sodium azide but do not hydrolyse esculin; the presence of growth in the absence of
blackening is not an identifying characteristic of enterococci.®

Media with esculin, bile salts and sodium azide are more suitable for primary isolation of enterococci than for their differentiation, for which
culture media without sodium azide (Bile Esculin Agar) are better.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. Rochaix, A (1924) Milieux a I'esculine pour le diagnostic différentiel des bactéries du groupe strepto-entéro-pneumocoque. C.R. Soc. Biol. 90, 771.

2. Swan, A. (1954) - The use of a Bile, Aesculin Medium and of Maxted's technique of Lancefield grouping in the identification of enterococci (group D streptococci)
J. Clin. Path, 7, 160-163.

3. Isenberg, H.D., Goldberg, D. & Sampson, J. (1970) - Laboratory studies with a selective enterococcus medium. Appl. Micr., 20, 433-436.

4. Hardie, D. J.M., Whiley R.A. (1997) Classification and overview of the genera Streptococcus and Enterococcus RealiJ. App. Microbiol. Symposium Supplement,
83, 1S-11S

5. https://lwww.sciencedirect.com/topics/earth-and-planetary-sciences/streptococcus

6. MacFaddin, Jean F. (1985). Media for Isolation, Cultivation, Identification, Maintenance of Medical Bacteria. Williams & Wilkins, Baltimore, MD

PACKAGING
| Product Type |  REF | Pack
| Aesculin Bile Azide Broth Dehydrated medium | 40101412 | 5009 (11.5L)
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ALKALINE PEPTONE WATER

Dehydrated culture medium

INTENDED USE
Medium for enrichment of Vibrio spp. in food chain.

COMPOSITION - TYPICAL FORMULA *

(AFTER RECONSTITUTION WITH 1 L OF WATER)
Peptone 20g
Sodium chloride 209

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Alkaline Peptone Water; from left:
uninoculated tube and
Vibrio parahaemolyticus

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Alkaline Peptone Water in the above formulation corresponds to the medium recommended by ISO 21872-1." The preparation of the medium at
half the concentration (20 g/L) corresponds to the FDA-BAM recommended formulation.? The medium is suitable for enrichment of Vibrio spp.
in foods, animal feeding stuffs, environmental samples in the area of food production and food handling."?

The WHO? has identified that V. parahaemolyticus, V. cholerae and V. vulnificus are the major food-borne Vibrio spp. However, the method
reported by ISO Standard can also be appropriate for the identification of other Vibrio spp. causing illness in humans. According to ISO 21872-
1, the determination of potentially enteropathogenic species requires an analytical procedure divided into four steps: pre-enrichment and
enrichment in Alkaline Peptone Water with differentiated incubation temperature at 37°C and 41.5°C, isolation on TCBS Agar and on a second
medium of the user's choice, confirmation tests. Recovery of V. parahaemolyticus and V. cholerae from fresh food is enhanced by incubation at
41.5°C, while recovery of V. vulnificus, V. parahaemolyticus and V. cholerae from frozen, dried or salted food is enhanced by 37°C. Peptone
povides nitrogen, carbon, amino acids for bacterial growth; the alkaline pH and high concentration of sodium chloride favour the growth of
halophilic vibrios.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 40 g in 1000 mL of cold purified water. If a medium according to FDA-BAM is required, weigh 20 g of powder in 1000 mL of cold
purified water. Heat to complete solution, dispense into screw-capped tubes or bottles and autoclave at 121°C for 15 minutes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance amber, fine, homogeneous, free-flowing powder
Prepared tubes appearance colourless or pale yellow, limpid

Final pH at 20-25 °C 8.6+0.1

SPECIMENS

Foods, animal feeding stuffs, environmental samples in the area of food production and food handling. Refer to applicable international
standards and regulations'-?for the collection, transport, storage of samples and operate in accordance with good laboratory practice.

TEST PROCEDURE
Prepare the initial suspension by suspending 25 g or mL of sample into 225 mL of Alkaline Peptone Water.
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Incubate the initial suspension at 37 °C + 1 °C for 6 h + 1h (for detection of V. parahaemolyticus and V. cholerae in deep frozen, dried or salted
products and V. vulnificus in all samples).

Incubate the initial suspension at 41.5 °C + 1 °C for 6 h £ 1h (for detection of V. parahaemolyticus and V. cholerae in fresh products).

Transfer 1 mL of the pre-enrichment culture into tubes containing 10 mL of Alkaline Peptone Water and incubate at 41.5 °C for 18 h + 1h for the
detection of V. parahaemolyticus and V. cholerae and at 37 °C + 1 °C for 18 h £ 1h for V. vulnificus.

Inoculate with a 1 pl sampling loop the surface of a TCBS agar plate so as to permit the development of well-isolated colonies. Proceed likewise
with the chosen second selective isolation medium.

Incubate the TCBS Agar at 37°C for 24h + 3h. Incubate the second medium according to the Instructions for Use.

READING AND INTERPRETATION

Bacterial growth in Alkaline Peptone Water is evidenced by the development of turbidity in the broth.

On TCBS Agar V. cholerae develops smooth, yellow (sucrose positive) colonies with a diameter of 1-2 mm, V. parahaemolyticus and V. vulnificus
develop smooth, green (sucrose negative) colonies with a diameter of 2-3 mm.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
V. furnissii ATCC 11128 37°C/18h/A good growth (turbidity)
V. parahaemolyticus ATCC 17802 37°C/18h/A good growth (turbidity)

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= For enhanced recovery of V. vulnificus, medium containing derivatives of cellobiose-polymyxin B-colistin and cellobiose-colistin has been shown
to be effective.?

= V. parahaemolyticus, V. cholerae and V. vulnificus may be present in small numbers in the samples and are often accompanied by a much

larger number of other microorganisms belonging to the Vibrionaceae family or to other families.?

Although the intended use and method of use of the medium described here refers to the detection of Vibrio spp. in food and other materials

and therefore the product should not be regarded as an in vitro diagnostic, the literature reports the use of Alkaline Peptone Water for the

examination of human clinical specimens.* Use simple concentration medium, incubate at 35°C for 18 hours and subculture onto TCBS Agar

plate; occasionally vibrios grow with a shorter incubation (6 hours) and for these samples longer incubations cause overgrowth of contaminants

masking the presence of Vibrio spp.® Clinical applications must be validated by the user.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. FDA (1995) Bacteriological Analytical Manual, Chapter 9, Vibrio, May 2004. Content current as of:10/31/2017

2. 1SO 21872 (2017) Microbiology of the food chain — Horizontal method for the determination of Vibrio spp. —Part 1: Detection of potentially enteropathogenic
Vibrio parahaemolyticus, Vibrio cholerae and Vibrio vulnificus.

3. FAO/WHO. 2001, Hazard identification, exposure assessment and hazard characterization of Campylobacter spp. in broiler chickens and Vibrio spp. in seafood,
a joint FAO/WHO expert consultation, Geneva, Switzerland, 23—-27 July 2001.

4. M.Lesmana et al. (1985) An evaluation of Alkaline Peptone Water for enrichment of Vibrio cholera in feces. Southeast Asian J. Trop. Med Pub. Healt. 16, 265.

5. Tarr C.L., Bopp C.A., Farmer Ill J.J. Vibrios and Related Organisms. In Manual of Clinical Microbiology, 11th ed. 2015, ASM Press.

PACKAGING
Product Type REF Pack
Alkaline Peptone Water Dehydrated medium 4010322 5009 (12.5/251)
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ChromArt

ALOA®

AGAR LISTERIA ACC. TO OTTAVIANI & AGOSTI
ALOA® ENRICHMENT-SELECTIVE SUPPLEMENTS

Dehydrated culture medium, selective supplement and enrichment, ready-to-use media

INTENDED USE
For the detection and enumeration of Listeria monocytogenes and Listeria spp.
in samples of the food chain and in environmental samples.

COMPOSITION - TYPICAL FORMULAS *

AGAR LISTERIA ACC. TO OTTAVIANI & AGOSTI (ALOA®)
DEHYDRATED MEDIUM AND READY-TO-USE MEDIUM IN FLASKS,
AFTER RECONSTITUTION WITH 1 L OF WATER

Meat peptone 18.00 g
Tryptone 6.00 g
Yeast extract 10.00 g
Sodium pyruvate 2.00g
Glucose 2.00g
Magnesium glycerophosphate 1.00g
Magnesium sulphate 0.50 g
Sodium chloride 5.00g
Lithium chloride 10.00 g
Disodium hydrogen phosphate anhydrous 250¢g
5-bromo-4-chloro-3-indolyl-B-D-glucopyranoside 0.05¢g
Agar 13.50 g
ALOA:
colonies of L. monocytogenes and L. innocua

ALOA® SELECTIVE SUPPLEMENT (VIAL CONTENTS FOR 500 ML OF MEDIUM)  (VIAL CONTENTS FOR 200 ML OF MEDIUM)

Nalidixic acid, sodium slat 0.010g 0.004 g

Ceftazidime 0.010g 0.004 g

Cycloheximide 0.025¢g 0.01g

Polymyxin B sulphate 38,350 UI 15,340 UI

ALOA® ENRICHMENT SUPPLEMENT (VIAL CONTENTS FOR 500 ML OF MEDIUM)  (VIAL CONTENTS FOR 200 ML OF MEDIUM)

L-a-phosphatidylinositol 109 049

ALOA®- AGAR LISTERIA ACC. TO OTTAVIANI & AGOSTI, READY-TO-USE PLATES

Meat peptone 18.000 g

Tryptone 6.000 g

Yeast extract 10.000 g

Sodium pyruvate 2.000g

Glucose 2.000g

Magnesium glycerophosphate 1.000 g

Magnesium sulphate 0.500 g

Sodium chloride 5.000 g

Lithium chloride 10.000 g

Disodium hydrogen phosphate anhydrous 2.500¢g

5-bromo-4-chloro-3-indolyl-3-D-glucopyranoside 0.050 g

Agar 13.500 g

Nalidixic acid, sodium salt 0.020 g

Ceftazidime 0.020 g

Cycloheximide 0.050 g

L-a-phosphatidylinositol 2.00g

Polymyxin B sulphate 76,700 IU

Purified water 1000 mL

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Agar Listeria acc. to Ottaviani and Agosti (ALOA) is a chromogenic and selective medium for the detection and enumeration of L. monocytogenes
and Listeria spp. in samples of the food chain and in environmental samples due to its ability to differentiate L. monocytogenes from other Listeria
species, even in the presence of a mixed flora.

ALOA medium is recommended by ISO 11290-1" and ISO 11290-22 for detection and enumeration of L. monocytogenes and Listeria spp. and it
is also cited by FDA-BAM?®, APHA* and other regulatory agencies®®.

ALOA medium was conceived by Franco Ottaviani and Marco Agosti’ and industrialised by Biolife in the mid-1990s.

ALOA has been compared by several authors with PALCAM and Oxford media and some other chromogenic media: all results confirm the
superiority of ALOA medium over conventional media and other chromogenic media.®"®

Lequerq™ reported that ALOA was the best medium of the four tested and that its introduction into the laboratory methods to replace Oxford and
PALCAM increases the isolation and counting of atypical L. monocytogenes strains.

Gracieux et al."™ reported a higher recovery rate of virulent, hypovirulent and avirulent strains of L. monocytogenes with ALOA than with PALCAM
medium and other chromogenic media.
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Sacchetti et al.' reported that in an experiment with 132 food samples, ALOA and a second chromogenic medium allowed faster detection of L.
monocytogenes with greater sensitivity and specificity than PALCAM medium.

According to Jadhav et al.", identification with MALDI-TOF was optimal with colonies grown on ALOA medium.

Peptones and yeast extract provide nitrogen, carbon, vitamins particularly of the B-group and trace elements for microbial growth. Glucose is a
source of carbon and energy, sodium chloride maintains the osmotic balance, and sodium phosphate bibasic is included as a buffer system.
Sodium pyruvate aids in resuscitation of stressed cells and magnesium salts stimulate the growth of Listeria spp. The selective action is due to
the presence of lithium chloride in the basal medium and the addition of the antimicrobial mixture of the selective supplement containing
ceftazidime, polymyxin B, nalidixic acid and cycloheximide. The medium markedly reduces the growth of the majority of concomitant Gram-positive
and Gram-negative bacteria, as well as of yeasts and fungi.

The differential property of ALOA is due to the presence of the chromogenic compound 5-bromo-4-chloro-3-indolyl-B-D-glucopyranoside, a
substrate for the detection of the enzyme R-glucosidase, which is common to all Listeria species. Specific differential action is achieved with a
substrate for phospholipase C (PI-PLC: phosphatidyl inositol phospholipase C). Listeria monocytogenes cleaves this specific substrate added to
the medium base producing an opaque halo around the colonies. Most Listeria ivanovii also produce an opaque halo around the colonies after 48
h incubation. With the combined action of the two substrates, it is possible to differentiate the following colonies: L. monocytogenes: blue-green
colonies surrounded by an opaque halo, Listeria other than-monocytogenes and ivanovii: blue-green colonies without the opaque halo.

DIRECTIONS FOR MEDIUM PREPARATION (DEHYDRATED MEDIUM)

Suspend 35.3 g in 500 mL of cold purified water, heat to boiling with frequent agitation and sterilise by autoclaving at 121°C for 15 minutes.
Cool to 47-50°C add the contents of one vial of ALOA Enrichment Supplement pre-warmed to 48-50°C, and the contents of one vial of ALOA
Selective Supplement, reconstituted with 5 mL of ethanol/sterile purified water (1:1). Mix well and distribute into sterile Petri dishes.

DIRECTIONS FOR MEDIUM PREPARATION (REF 511605K3 MEDIUM IN FLASKS AND SUPPLEMENTS)

Dissolve the contents (200 mL) of one flask of ALOA medium in a water bath at 100°C. Cool to 47-50°C add the contents of one vial of ALOA
Enrichment Supplement pre-warmed to 48-50°C, and the contents of one vial of ALOA Selective Supplement, reconstituted with 5 mL of
ethanol/sterile purified water (1:1). Mix well and distribute into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder

Prepared plates appearance yellowish, opalescent

Prepared flasks appearance yellowish, opalescent

Freeze-dried selective supplement white, high, compact pellet; colourless and clear solution after reconstitution
Enrichment supplement appearance cloudy, yellow suspension with a slight precipitate

Final pH of complete medium (at 20-25°C) 72+0.2

SPECIMENS

Foods, animal deeding stuffs, food chain and environmental samples. When collecting, storing, transporting and preparing samples, follow the
rules of good laboratory practice and refer to applicable international standards.™®

TEST PROCEDURE

Detection of Listeria monocytogenes and Listeria spp. (ISO 11290-1)'

1. In general, to prepare the initial suspension, add a test portion of 25 g or 25 mL to 225 g or 225 mL of Fraser Broth Half Concentration, to
obtain a tenfold dilution, and homogenize.

2. Incubate the primary enrichment medium at 30 °C for25h + 1 h.

3. Transfer 0.1 mL of the culture to a tube or bottle containing 10 mL of secondary enrichment medium (Fraser Broth) and incubate for 24 h + 2
h at 37 °C. In the case of Listeria spp. other than Listeria monocytogenes detection, additional 24 h incubation can allow for recovery of more
species.

4. From the primary enrichment culture inoculate, by means of a loop, the surface of the first selective plating medium, Agar Listeria according
to Ottaviani and Agosti (ALOA), to obtain well-separated colonies. Proceed in the same way with the second selective plating-out medium of
choice (e.g., PALCAM or Oxford Agar).

5. From the secondary enrichment medium, repeat the procedure with the two selective plating-out media.

6. Incubate ALOA plates at 37°C + 1°C for 24 + 2 hours; if there is no growth or no typical colonies, re-incubate for a further 24 + 2 hours.
7. Incubate the second plating out medium according to the Instructions for Use

8. Examine the dishes for the presence of presumptive colonies of L. monocytogenes or Listeria spp.

Notes

It is possible to store at 5 °C the pre-enriched sample after incubation before transfer to Fraser broth for a maximum of 72 h.
Half-Fraser broth and Fraser broth can be refrigerated at 5 °C before isolation on selective agar for a maximum of 72.
After incubation, ALOA plates can be refrigerated at 5 °C for a maximum of 48 h before reading.

Enumeration of Listeria monocytogenes and of Listeria spp. (ISO 11290-2)?

1. Prepare a sample suspension in Buffered Peptone Water or other suitable enrichment broth according to ISO 6887 (all parts); in case both
determination and counting are performed according to parts 1 and 2 of ISO 11290, the sample suspension may be made in half-Fraser broth
(with or without the addition of the selective supplement).

2. Inoculate 0.1 mL of the sample suspension and 0.1 mL of further decimal dilutions onto 90 mm plates of ALOA medium.

3. For samples with suspected low number of target-strains, inoculate 1 mL of the sample suspension and 1 mL of further decimal dilutions onto
140 mm plates of ALOA medium.

4. Examine after incubation at 37°C for 24 + 2 hours and, if there is no growth or no typical colonies, re-incubate for a further 24 + 2 hours.

5. Count L. monocytogenes colonies and Listeria spp. colonies in plates with less than 150 colonies (90 mm diameter plates) or 360 colonies
(140 mm plates) according to the section "reading and interpretation”.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies on plating out
media.

Consider as presumptive L. monocytogenes the blue-green colonies surrounded by an opaque halo.

Consider as presumptive Listeria spp. the blue-green colonies with or without opaque halo.

Second plating-out medium: after incubation at the temperature described by the Instructions for Use, examine for the presence of typical colonies
according to the characteristics of the chosen medium.

Confirm typical colonies by the methods and tests indicated in ISO 11290-1 or ISO 11290-2, after purification of the colonies in Tryptic Glucose
Yeast Agar.
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The mandatory confirmatory tests for L. monocytogenes, according to ISO 11290 and using ALOA medium, are the following: B-haemolysis (+),
carbohydrate utilization (L-rhamnose +; D-xylose -). Optional confirmatory tests for L. monocytogenes are: catalase (+), mobility at 25°C (+). The
mandatory confirmatory tests for Listeria spp. are: microscopic examination, catalase (+); optional tests are: VP (+), mobility at 25°C (+).
Miniaturized galleries for the biochemical identification of Listeria monocytogenes may be used (Listeria Mono Confirm Test REF 193000)

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

L. monocytogenes ATCC 13932 37°C /24-48h A green-blue colonies surrounded by an opaque halo
L. monocytogenes NCTC 7973 37°C /24-48h A green-blue colonies surrounded by an opaque halo
L. innocua ATCC 33090 37°C /24-48h A green-blue colonies without opaque halo

L. ivanovii ATCC 19119 37°C /24-48h A green-blue colonies with opaque halo

E. coli ATCC 25922 37°C/48h A inhibited

E. faecalis ATCC 19433 37°C/48h A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

The reading of plates with abundant growth can be facilitated by comparing the opacity of the medium at the edges where there may be no
growth with that in the centre of the plate or by comparing with an uninoculated plate. Plates with a confluent and intense growth of L.
monocytogenes will still appear intensely opaque; in the case of intense growth of Listeria sp. other than monocytogenes the plates will not be
opaque. If there is any doubt, the colonies should be re-isolated.

L. ivanovii at 24 hours and especially after 48 hours of incubation, presents blue-green colonies with an opaque halo. In these cases, confirmatory
tests will allow correct identification.

Some strains of Bacillus cereus, which are resistant to the selective agents, may produce flat, wrinkled, non-homogenous white to blue colonies
with a large, intense halo.

It has been reported'® that some species of 6 genera of Gram-positive bacteria can grow on ALOA and sometimes generate blue or bluish
colonies: Bacillus spp. (B. circulans, B. clausii, B. licheniformis, B. oleronius, Cellulosimicrobium funkei), Enterococcus spp. (E. faecalis, E.
faecium/durans), Kocuria kristinae, Marinilactibacillus psychrotolerans, Rothia terrae, Staphylococcus spp. (S. sciuri, S. saprophyticus subsp.
saprophyticus/xylosus), Streptococcus.

Some strains of L. monocytogenes exposed to stress conditions, particularly acid stress, can show a very weak halo (or even no halo)."?
Some rare L. monocytogenes are characterized by a slow PIPLC activity. Such bacteria are detected when the total duration of incubation is
more than, for example, four days. Some of these strains could be pathogenic. No L. monocytogenes strains have been described as PIPLC
negative."?

Rare strains of L. monocytogenes may not exhibit B-haemolysis."? If typical colonies on ALOA are B-haemolysis negative, additional confirmatory
tests (Gram, catalase, mobility, CAMP test, PCR) are recommended.

STORAGE CONDITIONS

Dehydrated medium

Sore at +2°C /+8°C away from direct light in a dry place.

According to Corry et al."® the self-prepared plates can be stored at +2°C /+8°C in the dark and protected against evaporation for up to four weeks.
Freeze-dried and liquid supplements, ready-to-use media

Store the products in the original package at +2°C /+8°C away from direct light.
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PACKAGING

®: ALOA is a trademark of Biolife Italiana S.r.I.
IFU rev. 7, 2022/06

and supplements

ANTIBIOTIC MEDIA

ANTIBIOTIC SEED AGAR A1 - POLYMIXIN BASE AGAR A9
POLYMIXIN SEED AGAR A10 - NEOMYCIN ASSAY AGAR A11

Dehydrated culture media

Product Type REF Pack

Agar Listeria acc. to Ottaviani & Agosti (ALOA®) Dehydrated medium 4016052 5009 (7.1L)

Agar Listeria acc. to Ottaviani & Agosti (ALOA®) Dehydrated medium 4016054 | 5kg (71L)

ALOA® Enrichment Selective Supplements Freeze-dried and 423501 4+4 vials, each for 500 mL of medium
liquid supplements

ALOA® Enrichment Selective Supplements Freeze-dried and 423505 5+5 vials, each for 200 mL of medium
liquid supplements

ALOA® -Agar Listeria acc. to Ottaviani & Agosti Ready-to-use plates 541605 2 x 10 plates 2 90 mm

ALOA® -Agar Listeria acc. to Ottaviani & Agosti Ready-to-use plates 501605P | 5 plates @ 150 mm

ALOA®Flasks Kit Ready-to-use flasks 511605K3 | 4x200mL ALOA flasks + 4 vials of ALOA

Enrichment Supplement and 4 vials of
ALOA Selective Supplement, each for 200
mL of medium base

INTENDED USE

Culture media for microbiological agar diffusion assay of antibiotics.

COMPOSITION - TYPICAL FORMULAS* (AFTER RECONSTITUTION WITH 1 L OF WATER)

TABLE 1
Antibiotic Neomycin | Polymyxin | Polymyxin
Seed Agar | Assay Agar | Base Agar | Seed Agar
Medium A1 A11 A9 A10
REF 4010752 4017752 4019202 4019252
Peptone 6.0 6.0
Tryptone 4.0 4.0 17.0 17.0
Yeast extract 3.0 3.0
Beef extract 1.5 1.5
Soy peptone 3.0 3.0
Glucose 1.0 1.0 2.5 2.5
Sodium chloride 5.0 5.0
Dipotassium hydrogen phosphate 2.5 2.5
Agar 15.0 15.0 20.0 12.0
Quantity required (g/L) 30.5 30.5 50.0 42.0
Tween 80 (added to the base) 10

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Antibiotic media are prepared with formulations in compliance with the FDA publication 21 CFR." The antibiotic media are identified numerically
with names assigned by Grove and Randall.? Antibiotic media are intended for microbiological assay of antibiotics and for the quantitative
determination of antibiotics in pharmaceutical preparations, foods, animal feed preparations, and other materials. The most common method for
microbiological assay of antibiotics is the agar diffusion test performed by cylinder, perforated hole or paper disc tests. The culture medium is
inoculated with the test strain and poured into dishes. Defined quantities of antibiotic under test and an antibiotic standard are applied as spots
onto the plates. During incubation, inhibition zones of microbial growth develop around the application site, and their diameter is a measure of the

activity of the antibiotic tested, compared with the inhibition zones given by standard solutions of the same antibiotic.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend the required quantity of culture medium (see Table 1) in 1000 mL of cold purified water. Heat to boiling with frequent agitation and
sterilise by autoclaving at 121° C for 15 minutes. Cool to 47-50°C and add the microbial test strain. Mix well and distribute in sterile Petri dishes.

Polymyxin Seed Agar A10 requires the addition of 10 g/L of Tween 80 before autoclaving.

PHYSICAL CHARACTERISTICS

TABLE 2
Medium Antibiotic Seed | Neomycin Assay | Polymyxin Base | Polymyxin Seed
Agar A1 Agar A11 Agar A9 Agar A10
REF 4010752 4017752 4019202 4019252
beige, fine, beige, fine, beige, fine, beige, fine,
D . homogeneous, homogeneous, homogeneous, homogeneous,
ehydrated medium appearance P . . f .
ree-flowing free-flowing free-flowing free-flowing
powder powder powder powder
Prepared plates appearance yellow, limpid yellow, limpid yellow, limpid yellow, limpid
Final pH at 20-25 °C 6.5+0.1 7.8+0.2 7.3+0.2 7.3+0.2
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SPECIMENS
Pharmaceutical preparations, foods, animal feed preparations and other materials.

TEST PROCEDURE

Preparation of the microbial suspension’

Maintain organisms on agar slants containing 10 mL of the appropriate medium (generally Antibiotic Seed Agar A1). Incubate the slants at 32°C—
35°C for 24 hours. Using 3 mL of sterile saline solution, wash the growth from the agar slant onto a large agar surface, such as a Roux bottle,
containing 250 mL of the appropriate medium. Spread the suspension of organisms over the entire surface of the Roux bottle with the aid of sterile
glass beads. Incubate the Roux bottle at 32°C-35°C. Wash the resulting growth from the agar surface with 50 mL of sterile saline solution.
Determine the dilution factor that will give a 25% light transmission at a wavelength of 580 millimicrons using a suitable photoelectric colorimeter
and a 13 mm diameter test tube as an absorption cell. It may be necessary to adjust the suspension. Determine the amount of suspension to be
added to each 100 mL of agar by the use of test plates. Store the test organism suspension under refrigeration.

This general working scheme is valid for all test strains, with these exceptions:

1) For Bacillus subtilis centrifuge the growth from the Roux bottle, decant the supernatant, take up the microorganisms in 50-70 mL of saline and
heat the resulting suspension at 70°C for 30 minutes.

2) For Bacillus cereus var. mycoides, use the general method with the modifications described for Bacillus subtilis, but heat the microbial
suspension before centrifugation and wash the spore suspension three times with 25-30 mL of sterile distilled water. After the last wash, resuspend
the spores in 50-70 mL of sterile distilled water.

3) For Microsporum gypseum incubate an Erlenmeyer flask containing 200 mL of Sabouraud Broth with 20% glucose added, inoculated with the
microorganism, for 6-8 weeks at 25°C. Check the degree of sporification and when it exceeds 80%, collect the spores from the mycelial layer with
a spatula: the spores are on the surface of the material floating in the broth. Suspend the collected spores in 50 mL of sterile saline and store in
a refrigerator.

4) Keep Enterococcus faecalis in 10 mL of Antibiotic Broth A3. To carry out the assay, prepare a fresh subculture by transferring an aliquot of the
stock cultures into 100 mL of Antibiotic Broth A3 and incubate 16-18 hours at 37°C.

5) For Saccharomyces cerevisiae incubate the slant of Antibiotic Seed Agar A1 at 30°C for 24 hours and the Roux bottle at 30°C for 48 hours.
Microbial suspensions prepared as described can be used without further dilution to inoculate the turbidimetric and diffusion dosing medium.
Microbiological agar diffusion assay

The activity of antibiotics is estimated by comparing the inhibition of growth of a sensitive microorganisms produced by 5 doses of reference
substance and 1 dose of antibiotic to be examined.®

Prepare the inoculated suitable medium with a known quantity of a suspension of test microorganism sensitive to the antibiotic to be examined.
Mix the medium and the inoculum and pour into Petry dishes a quantity to form a layer 2-5 mm thick. Alternatively, the medium may consist of 2
layers, only the upper layer being inoculated. For each Petri dish, 21 mL of base layer and 4 mL of the seed layer may be generally suitable.
Prepare the solutions of the reference substance and of the antibiotic to be examined having known concentrations.

Pipette the antibiotic solutions into the cylinders or into the punched holes or on paper-discs with a diameter of 9 mm placed on the culture medium.
Incubate the inoculated plates for 16 to 18 hours at the appropriate incubation temperature for each antibiotic.

READING AND INTERPRETATION

After incubation, measure the diameters of the zones of inhibition using an appropriate measuring device such as a millimetre rule, callipers, or
an optical projector. Draw a standard curve using the values of the standard solutions and read off the activities of the test solutions. Refer to
appropriate procedures for results reading and interpretation.’?

USER QUALITY CONTROL

All manufactured lots of the products are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains inoculated by poured plate method,
useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
Antibiotic Seed Agar A1

Staphylococcus aureus ATCC 6538P 35-37°C/18-24 H/IA good growth
Neomycin Assay Agar A11

Micrococcus luteus ATCC 9341 35-37°C/24-48 H/IA good growth
Staphylococcus epidermidis ATCC 12228 35-37°C/24-48 HIA good growth
Polymyxin Base Agar A9, Polymyxin Seed Agar A10

Bordetella bronchiseptica ATCC 4617 35-37°C/40-48 H/IA good growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. Food and Drug Administration. 21 CFR, Part 436 — Tests and Methods of Assay of Antibiotic and Antibiotic Containing Drugs. Subpart D—Microbiological Assay
Methods. April 1, 1996

2. Grove and Randall. 1955. Assay methods of antibiotics. Medical Encyclopaedia, Inc. New York, N.Y.

3. USP 31 <81> Antibiotic, Microbial Assay

PACKAGING
Product Type REF Pack
Antibiotic Seed Agar A1 Dehydrated medium 4010752 5009 (16.4L)
Neomycin Assay Agar A11 Dehydrated medium 4017752 500 g (16.4L)
Polymyxin Base Agar A9 Dehydrated medium 4019202 500g (10L)
Polymyxin Seed Agar A10 Dehydrated medium 4019252 500g (11.9L)
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APT AGAR
APT BROTH

Dehydrated culture media

INTENDED USE
For the cultivation and enumeration of heterofermentative lactobacilli.

COMPOSITION - TYPICAL FORMULAS *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

APT Agar APT Broth

Tryptone 12.50 g Tryptone 1250 g
Yeast Extract 7509 Yeast Extract 7509
Glucose 10.00 g Glucose 10.00 g
Sodium citrate 5.009g Sodium citrate 5.00¢g
Sodium chloride 5.00¢ Sodium chloride 5.009
Dipotassium hydrogen phosphate 5.009 Dipotassium hydrogen phosphate 5.00g
Manganous chloride 0.14g Manganous chloride 0.14 g
Magnesium sulphate 0.80g Magnesium sulphate 0.80g
Ferrous sulphate 0.04 g Ferrous sulphate 0.04¢g
Sorbitan monooleate 0.20g Sorbitan monooleate 0.20¢g
Agar 15.00 g Thiamine HCI 0.10 mg
Thiamine HCI 0.10 mg

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

APT (All Purpose Tween) Agar was devised by Evans and Niven' and developed by Shipp? for the non-selective enumeration of heterofermentative
lactobacilli capable of elaborating H,O, during growth under aerobic condition. Such reaction on cooked meats results in a green discolouration.?
APT Agar with added 20 g/L sucrose and bromocresol purple and with added 5 g/L glucose is effective in enumerating spoilage lactic acid
producers in meat products and in seafoods respectively.* APT Agar can also be used to propagate pediococci.* APT Agar and APT Broth may
be used for maintaining stock cultures and for culturing of Weissella (Lactobacillus) viridescens ATCC™ 12706 used in the assay of thiamine.®
Tryptone provides nitrogen, carbon, minerals and amino acids for microbial growth, yeast extract is a source of B-vitamins complex for growth
stimulation, glucose is a source of carbon and energy, sodium chloride is a source of electrolytes and maintains the osmotic equilibrium. The
presence of manganese and citrate exhibits a synergic effect increasing the intensity of the growth of lactobacilli, whose lag phase is shortened
by sorbitan monooleate.®

DIRECTIONS FOR MEDIA PREPARATION

APT Agar

Suspend 61.2 g in 1000 mL of cold purified water; heat to boiling with frequent agitation and boil for 1 minute to completely dissolve the
medium. Sterilise by autoclaving at 121°C for 15 minutes. Do not overheat.

APT Broth

Suspend 46.2 g in 1000 mL of cold purified water; heat slightly to dissolve the medium with frequent agitation. Distribute and sterilise by autoclaving
at 121°C for 15 minutes. Do not overheat.

Double layer plates preparation®

Bottom layer: APT Agar (15 mL)

Top layer: APT Agar + MnO; (10 mL) prepared as follows.

To each 100 mL amount of APT Agar autoclaved and cooled to 45-47°C add 10 mL of a suspension of 20 g of MnO, in 200 mL of APT Broth,
dispensed in 10 mL amounts and sterilized by autoclaving at 121°C for 15 minutes.

PHYSICAL CHARACTERISTICS
APT Agar and APT Broth

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution and prepared tubes appearance brown, limpid

Final pH at 20-25°C 6.7+0.2

SPECIMENS

Food samples, cured meat products, tinned foods, fruit juices. For sample collection, storage, transport and preparation, follow good laboratory
practice and refer to applicable International Standards and regulations.

TEST PROCEDURE

Prepare the sample dilutions in 0.1% peptone water diluent. Inoculate by surface spread or poured plate methods, by single- or double-layers

techniques.

1.Using a sterile pipette, dispense 1 mL of the liquid test sample, or 1 mL of an initial suspension in the case of other products, into an empty Petri
dish and mix with the molten medium pre-cooled to 44-46°C. Prepare the other plates under the same conditions using decimal dilutions of the
test sample.

2.Alternatively, sample dilutions are surface plated to obtain discrete colonies.

3.Incubate the plates under aerobic conditions at 25 °C to 32°C for 72 hours to five days.

The inoculation method, temperature and incubation time must be chosen according to the type of sample to be examined and the research

objectives. Consult the appropriate references for the recommended procedures for testing and interpretation.34

READING AND INTERPRETATION

H,O, forms soluble compounds with suspended MnO,. Colonies surrounded by a clear zone are regarded as potentially H,O, producing lactic
acid bacteria.

As these media are non-selective and permit the growth of contaminants, the presumptive diagnosis of the presence of lactobacilli should be
confirmed by microscopic and biochemical examinations.
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An artificial pollution test to confirm the diagnosis of bacterial greening of canned meats can be performed. Transfer a few colonies from the APT
Agar plates to APT Broth tubes and incubate at 32°C for 24 hrs. Prepare a Petri dish with filter paper imbued with sterile water and put a slice of
the test material under aseptic conditions. Inoculate the surface with a loopful of broth culture in APT Broth; incubate at 32°C for 24 hours and
observe whether the meat has greened. If it occurs and if an un-inoculated control specimen is found to be unchanged, the diagnosis is confirmed.
The presence of greening due to exceeding nitrites is to be distinguished from the bacterial greening by carrying out identification tests and assays
of nitrites with the standard reagents.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control of APT Agar
supplemented with MnO,.

CONTROL STRAINS INCUBATION T°/ t/ ATM EXPECTED RESULTS
L. brevis ATCC 14869 30°C/5days/A good growth, colonies with transparent halo
L. sakei ATCC 15521 30°C/5days/A good growth, colonies without transparent halo

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= APT Agar and APT Broth a non-selective media and coliforms and many other commensals grow well.®
= Avoid excessive heating as thiamine is a heat-labile factor.®

= Studies of MacLeaod and Snell showed that Mn** inhibits growth of L. arabinosus and L. pentosus.”

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.
According to Baird RM et al. prepared plates can be stored for at least 7 days at 4 + 2°C.3

REFERENCES

1. Evans JB, Niven C. Nutrition of the heterofermentative Lactobacilli that cause greening of cured meat products. J Bacteriol 1951 Nov;62(5):599-603

2. Shipp HL. The green discolouration of cooked cured meats of bacterial origin. Technical circular n° 266, British Food Manufacturing Industries Research
Association, Leatherhead, U.K.

3. Baird RM, Corry JEL, Curtis GDW. Pharmacopoeia of Culture Media for Food Microbiology. Proceedings of the 4th International Symposium on Quality Assurance
and Quality Control of Microbiological Culture Media, Manchester 4-5 September, 1986. Int J Food Microbiol 1987; 195-196.

4. APHA Compendium of Methods for the Microbiological Examination of Foods. American Public Health Association, Washington D.C. 5th Ed, 2015
5. Deibel RH, Evans JB, Niven CF. Microbiological assay for he thiamine using lactobacillus viridescens. J Bacteriol 1951; 62:818-821
6. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.
7. Sharf JM. Recommended Methods for the Microbiological Examination of Foods. 2nd ed. APHA, Washington, D.C. 1966
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PACKAGING
Product Type REF Pack
APT Agar Dehydrated medium 4010852 500g(8,1L)
APT Broth Dehydrated medium 4010902 500 g (10.8L)

IFU ref 1, 2022/12

ASPARAGINE ENRICHMENT BROTH

Dehydrated culture medium

INTENDED USE
Liquid medium for the presumptive detection and enumeration of Pseudomonas aeruginosa in water samples.

COMPOSITION - TYPICAL FORMULA*
(AFTER RECONSTITUTION WITH 1 L OF WATER)

DL-asparagine 3.0g
Dipotassium hydrogen phosphate 1.0g
Magnesium sulphate 05¢g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

P. aeruginosa is an opportunistic environmental pathogen characterized by a high degree of adaptability, capable of growing in waters with very
low nutrients concentrations and surviving in disinfected water."

Asparagine Enrichment Broth is recommended by APHA? for the enumeration of P. aeruginosa in recreational waters by multiple tube technique.
The medium is a strictly mineral base with asparagine as the sole source of carbon and nitrogen which is converted to aspartic acid by P.
aeruginosa. Magnesium sulphates provide necessary cations for the activation and stimulation of fluorescein and pyocyanin production.
Dipotassium hydrogen phosphate acts as a buffer system.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 4.5 g in 1000 mL of cold purified water. Mix thoroughly and warm slightly to completely dissolve the powder if necessary. Distribute
10 mL in tubes and sterilise by autoclaving at 121°C for 15 minutes. For 10 mL inocula, use tubes with 10 mL of double strength broth.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance white, fine, homogeneous, free-flowing powder
Solution and prepared tubes appearance colourless, limpid with a light precipitate
Final pH at 20-25 °C 7.0+0.2
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SPECIMENS
Recreational waters. For sample collection, storage, transport and preparation, follow good laboratory practice and refer to applicable International
Standards and regulations.?

TEST PROCEDURE

Perform a five tubes MPN test.

Use 10 mL single-strength broth for inocula of 1 mL or less. Use 10 mL double-strength broth for 10 mL inocula. Higher dilutions may be necessary
for swimming pools.

Incubate at 35-37°C for 24-48 hours.

READING AND INTERPRETATION

After 24 hours and again after 48 hours of incubation, examine tubes under long-wave UV lamp (black light) in a darkened room.

Production of a green fluorescent pigment constitutes a positive presumptive test.

Confirm positive tubes by inoculating 0.1 mL of culture into Acetamide Broth and incubate at 36 + 2 °C for 22 + 2 h. After incubation, add 1 to 2
drops of Nessler reagent and examine the tubes for the production of ammonia. Development of a colour varying from yellow to brick red is a
positive confirmed test for P. aeruginosa.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below is listed a test strain useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
P. aeruginosa ATCC 14207 35-37°C /24 H/ A growth with green fluorescent ring

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Asparagine Enrichment Broth is a presumptive medium for P. aeruginosa, and further confirmatory tests are necessary for the identification.

= It is recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates from pure culture for
complete identification.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. Briancesco R, Paduano S, Semproni M, Vitanza L, Bonadonna L. Behavior of Pseudomonas aeruginosa and Enterobacter aerogenes in Water from Filter Jugs.
Int. J. Environ. Res. Public Health 2020; 17: 8263.

2. APHA Standards Methods for the Microbiological of Water and Wastewater. American Public Health Association, Washington D.C. 23rd, 2017.

PACKAGING
Product - Type ‘ REF ' Pack
Asparagine Enrichment Broth | Dehydrated medium | 40109512 | 500 g (111 L)

IFU rev 1, 2022/12

AZIDE DEXTOSE BROTH

Dehydrated and ready-to-use culture medium

INTENDED USE
Selective liquid medium for the detection of faecal streptococci/enterococci in water, frozen food,
milk and other samples.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptocomplex 15.0g
Beef extract 45¢g
Glucose 759
Sodium chloride 759
Sodium azide 0.2g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Azide Dextrose Broth; from left:
= uninoculated tube and tube with
—_— Enterococcus faecium.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Enterococci are considered a better indicator of sewage contamination than Escherichia coli as they are more resistant to chlorine.

Azide Dextrose Broth is a medium initially formulated by Rothe' and tested by Mullmann and Seligmann? for the quantitative determination of
streptococci in water, wastewater, shellfish and other materials with suspected faecal contamination. Azide Dextrose Broth has also been used
for the isolation of streptococci in food, milk, water and other samples of sanitary interest as indicators of faecal contamination.®*

Azide Dextrose Broth is used for the presumptive determination of enterococci in water and wastewater using the MPN technique followed by
confirmation test in Bile Aesculin Azide Agar or Ethyl Violet Azide Broth.>®

A similar procedure is indicated in the APAT, IRSA-CNR guidelines® for the detection of enterococci in water using the MPN method.
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Peptocomplex and meat extract provide nitrogen, amino acids and trace elements for microbial growth; sodium azide limits the growth of Gram-
negative bacteria by blocking the enzyme cytochrome oxidase; glucose is a fermentable carbohydrate; sodium chloride contributes to maintaining
the osmotic balance of the medium

DIRECTIONS FOR DEHYDRATED MEDIUM PREPARATION
Suspend 34.7 g in 1000 mL of cold purified water. Heat gently to dissolve, distribute 10 mL into tubes and sterilise by autoclaving at 121°C for 15
minutes. For inocula of more than 1 mL per 10 mL medium prepare the liquid medium at double or multiple concentration.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance white, fine, homogeneous, free-flowing powder
Prepared tubes appearance straw-coloured, limpid

Final pH at 20-25 °C 7.2+0.2

SPECIMENS

Drinking water, source water, fresh and marine recreational waters and food samples. Refer to applicable International Standards and regulations
for the collection, transport, storage and preparation of samples and operate in accordance with good laboratory practice.

TEST PROCEDURE

1. Inoculate a series of tubes of Azide Dextrose Broth with appropriate graduated quantities of a 100 mL sample. Use sample volumes of 10
mL or less. The strength of the broth will be proportional to the sample size.

2. Incubate at 35 + 0.5°C for 24 + 2 hours and observe for microbial growth (turbidity of broth); if no turbidity is observed, continue incubation
for a further 24 hours.

3. Streak a portion of growth from each positive tube on Bile Aesculin Azide Agar ISO Form. (REF 401018) and incubate at 35°C for 24 + 2
hours.®

4. Alternatively, remove 1 mL of broth culture from the positive tubes and inoculate into the corresponding tubes containing Ethyl Violet Azide
Broth (REF 401485) for confirmation testing. Incubate the tubes at 35 °C for 24+24 (+3) hours.

READING AND INTERPRETATION
Bacterial growth in Azide Dextrose Broth is evidenced by the development of turbidity.
After confirmation tests, apply MPN tables for estimating the number of faecal streptococci per volumetric unit of sample.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
E. faecalis ATCC 19433 37°C [24H-A good growth

E. faecium ATCC 19434 37°C [24H-A good growth

E. coli ATCC 25922 37°C /24H-A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD
= Since some Gram-positive bacilli and cocci other than faecal streptococci grow in Azide Dextrose Broth, a confirmation test is required.

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.
Ready-to-use medium in tubes

Sore tubes in their original pack at 2-8°C away from direct light.

REFERENCES

Rothe (1948) lllinois State Health Department.

Mallmann WL, Seligmann A. comparative study of media for the detection of streptococci in water and sewage. Am J Public Health 1950; 40:286

Larkin, EP, Litsky, W, Fuller JE. Fecal streptococci in frozen foods | A bacteriological survey of some commercially frozen foods. Appl Microbiol 1955; 3:98-101
Splittstoesser DF, Wright R, Hucker GJ. Studies on Media for Enumerating Enterococci in Frozen Vegetables. Appl. Microbiol. 1962; 9:303.

MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985

APHA Standard Methods for the Examination of Water and Wastewater 23rd ed. Washington, DC: American Public Health Association, 2017.

APHA Compendium of Methods for the Microbiological Examination of Foods. American Public Health Association, Washington, D.C. 1976

WHO Examination of water for pollution control. Part Ill: Biological, Bacteriological and Virological Examination., ed. Oxford. Pergamon Press, World Health
Organization.1982

PN WN =2

9. APAT, IRSA-CNR Manuali e Linee Guida 29/2003 Metodi analitici per le acque. Cap 3, 7040.

PACKAGING
Product Type REF Pack
Azide Dextrose Broth Dehydrated medium 4011052 500 g (14.5L)
Azide Dextrose Broth Ready-to-use tubes 551105 20 x 10 mL

IFU rev 2, 2022/05
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AZIDE DEXTOSE BROTH (ROTHE)

Dehydrated culture medium

INTENDED USE
Selective medium for the detection of enterococci in water and sewage.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptone 2009
Glucose 509
Sodium chloride 50¢
Dipotassium hydrogen phosphate 279
Potassium dihydrogen phosphate 2749
Sodium azide 0.2g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Azide Dextrose Broth (Rothe) is a buffered version of the medium initially formulated by Rothe at the lllinois State Health Department.’

The presence of enterococci is an indicator of faecal contamination mainly in chlorinated water because they have a greater resistance to chlorine
than Escherichia coli.

The peptone provides nitrogen, amino acids and trace elements for microbial growth, glucose is a fermentable carbohydrate; sodium azide limits
the growth of Gram-negative bacteria by blocking the enzyme cytochrome oxidase; sodium chloride contributes to maintaining the osmotic
balance of the medium; potassium phosphates buffer the medium.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 35.6 g in 1000 mL of cold purified water. Heat gently to dissolve, distribute 10 mL into tubes and sterilise by autoclaving at 121°C for 15
minutes. For inocula of more than 1 mL per 10 mL medium prepare the liquid media at double or multiple concentration.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance white, fine, homogeneous, free-flowing powder
Prepared tubes appearance pale yellow, limpid

Final pH at 20-25 °C 6.8+0.2

SPECIMENS

Water and sewage and other samples. Refer to applicable International Standards and regulations for the collection, transport, storage of samples
and operate in accordance with good laboratory practice.

TEST PROCEDURE

1. Shake the sample vigorously to ensure homogeneous distribution of the suspended microorganisms.

2. Perform counting in tubes, according to the most probable number method (MPN); vary the size of the inoculum (multiples or fractions of 1
mL) according to the type of sample, setting up at least five tubes for each dilution.

3. Incubate at 36 +1°C for 24 hours and observe for microbial growth (turbidity of broth); if no turbidity is observed, continue incubation for a
further 24 hours.

4. Remove 1 mL of broth culture from the positive tubes and inoculate into the corresponding tubes containing Ethyl Violet Azide Broth (REF
401484) for confirmation testing.

5. Incubate the tubes at 36 +1°C for 24+24 (+3) hours. Consider tubes with turbidity accompanied by a violet-grey deposit at the bottom of the
tube as positive.

6. Other media may be used for the confirmation test; consult the cited bibliography and other applicable literature.

READING AND INTERPRETATION
Bacterial growth in Azide Dextrose Broth (Rothe) is evidenced by the development of turbidity.
After confirmation tests, apply MPN tables for estimating the number of faecal streptococci per volumetric unit of sample.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
E. faecalis ATCC 19433 35-37°C /24H-A good growth
E. coli ATCC 25922 35-37°C /24H-A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD
= Since some Gram-positive bacilli and cocci other than faecal streptococci grow in Azide Dextrose Broth (Rothe), a confirmation test in Ethyl
Violet Azide Broth or other suitable medium is required.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.

REFERENCES
1. Rothe (1948) lllinois State Health Department.

PACKAGING
Product Type REF Pack
Azide Dextrose Broth (Rothe) Dehydrated medium 4011062 500g (14 L)

IFU rev 1, 2022/05
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AZIDE MALTOSE AGAR KF

Dehydrated culture medium, ready-to-use plates

INTENDED USE
For the enumeration of enterococci in water and food samples.

* ".'. e
S g o TR COMPOSITION*
L S R DEHYDRATED AZIDE MALTOSE AGAR KF
R S . WA "‘ . L TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)
= "*‘;'. . T Peptocomplex 1049
7 . " . g Yeast extract 10¢g
- S i | Sodium chloride 59
- £ oF I Sodium glycerophosphate 1049
R e it "'_ LT b | Maltose 20g
v " e Ly Lactose 19
R T P S .= Agar 1549
ot vt 1 o S e Sodium azide 400 mg
T SO :- = Bromocresol purple 15 mg
® e -
e AZIDE MALTOSE AGAR KF, READY-TO-USE PLATES
Azide Maltose Agar KF 71449
2,3,5-triphenyltetrazolium chloride 100 mg
Azide Maltose Agar KF: Enterococcus faecalis colonies on Purified water 1000 mL

a filter membrane
*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Azide Maltose Agar KF, with added TTC is prepared according to the formula developed by Kenner, Clark and Kabler (Kenner-Faecal KF Medium)'
for the selective isolation of faecal streptococci from surface water by direct inoculation or membrane filtration methods.

The medium is recommended by APHA?for the isolation and enumeration of enterococci in food samples by pour-plate technique.

The faecal streptococci group has long been considered an effective indicator of faecal contamination in aquatic ecosystems; although some
authors consider the terms faecal streptococci, enterococci, intestinal enterococci and Enterococcus to be synonymous in the case of species
detectable in the environment, the taxonomic ordering of the group has been the subject of numerous definitions.?

The term faecal streptococci has been used to denote a heterogeneous group of microorganisms both taxonomically and ecologically, grouped
together on the basis of microscopic morphology, reactivity to Gram stain and the absence of catalase.

Studies in the 1980s subdivided the genus Streptococcus, on the basis of physiological characteristics and DNA hybridisation techniques, into
three genetically different genera (Enterococcus, Streptococcus, Lactococcus), the first two of which include intestinal or faecal species.

The genus Enterococcus includes Lancefield group D streptococci, which share certain biochemical properties and have a wide range of tolerance
to adverse conditions (ability to grow in 6.5% sodium chloride, pH 9.6 and 45°C); these phenotypic characteristics are, however, ascribable to
most but not all species. The taxonomy of the genus is continually evolving: the genus, based on 16S rRNA sequence analysis, includes 79
species and 3 subspecies to date.*

Enterococci can be found in soil, water, dairy products, food and plants, and include species with a proven intestinal origin (E. faecalis, E. faecium,
E. durans/hirae, E. cecorum) and others whose exclusively intestinal origin has not been fully proven (E. raffinosus, E. dispar, E. flavescens, E.
casseliflavus, E. gallinarum, E. mundtii, E. sulphureus).®”

Within the genus Streptococcus, only S. bovis and S. equinus are considered true faecal streptococci. These two streptococcus species are mainly
found in animals.

The name Group D Streptococci, to denote faecal streptococci, is not to be trusted as the Lancefield Group D antigen is produced by Enterococcus,
Pediococcus and some streptococci.

As a consequence of this taxonomic complexity and the multiple habitats of enterococci, more attention should be paid to their identification at the
species level to discriminate those truly intestinal of animal, human and warm-blooded origin and their role as indicators of faecal pollution, for the
assessment of the hygienic quality of water and food.

In Azide Maltose Agar KF, proteose peptone and yeast extract provide nitrogen, vitamins, amino acids and trace elements for microbial growth;
lactose and maltose are fermentable carbohydrates: the production of acids induces the turning of the pH indicator bomocresol purple to yellow;
sodium chloride contributes to the osmotic balance of the medium; sodium azide is a selective agent active in inhibiting the growth of Gram-
negative bacteria; triphenyl tetrazolium chloride added to the base medium is reduced during bacterial growth to formazan, an insoluble pigment
that colours the colonies pink-red.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 71.4 g in 1000 mL of cold purified water; heat to boiling, and boil for five minutes (or autoclave 10 min at 121°C, if total selectivity is
required). Cool to 50°C and aseptically add 10 mL of TTC 1% Solution (REF 42111801). Mix well and pour into sterile 55- or 90-mm Petri dishes
or hold at 45°C when using the pour-plate method.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance pink, limpid

Final pH at 20-25 °C 7.2+0.2

SPECIMENS

Refer to applicable International Standards and regulations for the collection of water and food samples. Operate in accordance with good
laboratory practice for sample collection, storage and transport to the laboratory.

TEST PROCEDURE

Membrane filter technique

Filter an appropriate volume of water onto the membrane depending on the expected enterococci number. When the sample’s bacterial density
is unknown, filter several volumes or dilutions to achieve a countable plate (20-60 UFC/dish).

Using aseptic technique, roll the membrane filter used to collect the water sample onto the surface of the agar, so as to avoid the formation of air
bubbles between the filter and the agar surface. Incubate at 35-37°C for 48 hours.
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Pour-plate method?

Place 1 mL of the decimal dilutions of the sample in 90 mm diameter plates, in duplicate;

Add approximately 15 mL of medium cooled to 45°C to each plate, carefully mix the inoculum with the agar and allow to solidify.
Incubate at 35-37°C for 48 hours.

READING AND INTERPRETATION
After incubation, observe bacterial growth and record each specific morphological and colour characteristic of the colonies, if necessary, using a
15x stereoscopic microscope. Count and record pink to red colonies often surrounded by a yellow halo as enterococci.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T - ATM EXPECTED RESULTS

E. faecalis ATCC 19433 37°/ 48 H-A Growth with pink-red colonies with yellow halo
E. faecium ATCC 19434 37°/ 48 H-A Growth with pink-red colonies with yellow halo
S. aureus ATCC 25923 37°/ 48 H-A Inhibited

E. coli ATCC 25922 37°/ 48 H-A Inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= KF Agar was found to be unsuitable for marine water because Vibrio alginolyticus and other Gram-negative bacilli indigenous to this environment
grew well on it and produced red colonies identical to those of faecal streptococci.®

= Many strains of S. bovis and S. equinus are inhibited by sodium azide.

The intensity of TTC reduction varies depending of the isolated species.?

= Most but not all enterococci and streptococci ferment lactose and sucrose.?

= Some strains of Pediococcus, Lactobacillus and Aerococcus may grow on the medium, producing light pink colonies.?

= For the examination of dairy products, a more selective medium and a higher incubation temperature should be used to reduce the background
growth of lactobacilli and lactic streptococci.?

= Over-heating of the medium lowers pH resulting in a decreased productivity.®

= It is recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for
complete identification.

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

According to MacFaddin the medium base without TTC may be stored in screw capped flasks at +2°C /+8°C for approximately 6 months.®
Ready-to-use-plates

Sore plates in their original pack at +2°C /+8°C away from direct light.

REFERENCES

1. Kenner, A, Clark HF, Kabler, PW. Fecal Streptococci | Cultivation and enumeration of Streptococci in surface waters. App Microbiol, 1961; 9:15

2. APHA Compendium of Methods for the Microbiological Examination of Foods, 5th Ed., American Public Health Association, Washington D.C., 2015

3. APAT-CNR-IRSA: Metodi per la determinazione di microrganismi indicatori d’inquinamento e di patogeni. 7040. Streptococchi fecali ed enterococchi.

4. Meier-Kolthoff, J.P., Sarda Carbasse, J., Peinado-Olarte, R.L. and Goker, M. (2022). TYGS and LPSN: a database tandem for fast and reliable genome-based
classification and nomenclature of prokaryotes. Nucleic Acids Res, 50, D801-D807; DOI: 10.1093/nar/gkab902

Hardie DJM, Whiley RA. Classification and overview of the genera Streptococcus and Enterococcus. J App Microbiol Symposium Supplement, 1997; 83:1S-11S
Lebreton F, Willems RJL, Gilmore MS. Enterococcus Diversity, Origins in Nature, and Gut Colonization. Gilmore MS, Clewell DB, lke Y, et al., editors. 2014.
Pinto B, Pierotti R, Canale G. Characterization of 'faecal streptococci' as indicators of faecal pollution and distribution in the environment. Lett in App Microbiol
1999 ; 29 :258-263

8. Yoshpe-Purer Y. Evaluation of media for monitoring fecal streptococci in seawater. Appl Environ Microbiol. 1989 Aug; 55(8): 2041-2045

9. MacFaddin, Jean F. (1985). Media for Isolation, Cultivation, Identification, Maintenance of Medical Bacteria. Williams & Wilkins, Baltimore, MD.
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PACKAGING

| Product Type REF Pack

| Azide Maltose Agar KF Dehydrated medium 4011072 500g (7 L)

\ Azide Maltose Agar KF Ready-to-use plates 491107 3 x 10 plates @ 55 mm

IFU rev 1, 2023/01
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BACILLUS CEREUS AGAR BASE (MYP)
BACILLUS CEREUS ANTIMICROBIC SUPPLEMENT
BACILLUS CEREUS SELECTIVE AGAR (MYP)

Dehydrated and ready-to-use culture medium and selective supplement

INTENDED USE
For the detection and enumeration of B. cereus group in foodstuffs and other
samples.

COMPOSITION*
DEHYDRATED AND READY-TO-USEIN FLASKS BACILLUS CEREUS AGAR BASE (MYP)
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Beef extract 1.00g
Peptone 10.00 g
D-mannitol 10.00 g
Sodium chloride 10.00 g
Phenol red 0.025¢g
Agar 12.00g

BACILLUS CEREUS ANTIMICROBIC SUPPLEMENT
(VIAL CONTENTS FOR 500 ML OF MEDIUM)

Polymyxin B sulphate 50,000 IU

BAcILLUS CEREUS SELECTIVE AGAR (MYP) - READY-TO-USE PLATES
Bacillus Cereus Agar Base 43 g

Egg Yolk Emulsion 50% 100 mL

Polymyxin B sulphate 100,000 IU

Purified water 900 mL

MYP: typical Bacillus cereus colonies

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Bacillus cereus is a group of ubiquitous facultative anaerobic sporeforming Gram-positive rods commonly found in soil. Bacillus cereus Group
comprises six species: B. cereus, B. thuringiensis, B. weihenstephanensis, B. mycoides, B. pseudo-mycoides, B. weihenstephanensis and B.
anthracis. Bacillus cereus is a foodborne pathogen that can produce two toxins, one heat stable and emetic and the other thermolabile the cause
diarrhoea.! The infection is caused by ingestion of foods such as meat, rice and vegetables that are contaminated with B. cereus, and have been
left at room temperature after cooking.

For the enumeration of vegetative cells and spores of Bacillus cereus in foods, a mannitol-egg yolk-phenol red (MYP) agar has been developed
by Mossel in 19672 exploiting the failure of B. cereus to dissimilate mannitol, and the ability of most strains to produce phospholipase C. MYP
agar is recommended by ISO 7932, ISO 218714, FDA-BAM® and APHA? for detection and enumeration of B. cereus in foods.

Bacillus Cereus Selective Agar MYP contains beef extract and peptone that provide carbon, nitrogen, and minerals for microbial growth. This
medium relies on the selective inhibitory component polymyxin B and two indicator systems: mannitol/phenol red and egg yolk.

The growth of many unwanted organisms is suppressed by polymyxin B, while target-organisms will not attack mannitol but dissimilate egg yolk
and consequently give rise to typical bacilliform colonies with purple-red zones and halos.” Non-target organisms that ferment mannitol produce
acid products and form yellow colonies.

DIRECTIONS FOR MEDIUM PREPARATION (DEHYDRATED MEDIUM)

Suspend 21.5 of Bacillus Cereus Agar Base MYP in 450 mL of cold purified water. Heat to boiling with frequent agitation, sterilize by autoclaving
at 121°C for 15 minute and cool to 44-47 °C. Reconstitute under aseptic conditions the contents of one vial of Bacillus Cereus Antimicrobic
Supplement (Ref. 4240001) with 5 mL of sterile purified water, add to the base medium and mix. Add 50 mL of Egg Yolk Emulsion, (Ref. 42111601),
mix well and distribute into sterile Petri dishes.

DIRECTIONS FOR MEDIUM PREPARATION (READY-TO-USE FLASKS)

Heat to boiling the medium in flasks and cool to 44-47°C. Reconstitute under aseptic conditions the contents of one vial of Bacillus Cereus
Antimicrobic Supplement (Code 4240001) with 5 mL of sterile purified water, add 1 mL to the base medium and mix. Add 10 mL of Egg Yolk
Emulsion (Code 42111601), mix well and distribute into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
Bacillus Cereus Selective Agar MYP

Dehydrated medium appearance red-orange, fine, homogeneous, free-flowing powder
Solution and prepared medium in flask appearance red, slightly opalescent

Prepared plates appearance pink, opaque

Final pH at 20-25 °C 72+0.2

Bacillus Cereus Antimicrobic Supplement

Freeze-dried supplement appearance short, dense, white pastille

Solution appearance colourless, limpid

SPECIMENS

Products intended for human consumption and the feeding of animals, and environmental samples in the area of food production and food
handling. For sample collection, storage, transport and preparation, follow good laboratory practice and refer to applicable International Standards
and regulations.>®

TEST PROCEDURE

For the isolation and enumeration of B. cereus group strains in foodstuffs, according ISO 7932, the following method is recommended:

Prepare the test sample in accordance with the specific International Standard appropriate to the product concerned.

Distribute 0.1 mL of test sample if the product is liquid, or of the initial suspension if solid onto the surface of two agar plates (90mm). Repeat the
procedure using further decimal dilutions.
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If low number of B. cereus is expected, distribute 1 mL of test sample if the product is liquid or 1 mL of the initial suspension if solid to each of two
agar plates (140mm) or over the surface of three 90mm plates.
Incubate at 30°C in aerobic conditions for 18-24 hours. If colonies are not visible incubate the plates for further 24 hours before counting.

READING AND INTERPRETATION

Count the B. cereus group colonies in the plates with less than 150 colonies, that have the following characteristics: large, pink (indicating that
mannitol fermentation has not occurred) and generally surrounded by a zone of precipitation (indicating the production of lecithinase).

If the plates have a high content of background flora which ferments mannitol, the characteristic coloration of the colonies and background may
be reduced or no longer visible. In addition, some presumptive Bacillus cereus strains have only a slight egg yolk reaction or none at all. In such
cases and in any other doubtful cases, these colonies should also be submitted to the confirmation.

Typical and atypical colonies on MYP Agar shall be confirmed by means of the haemolysis test on sheep blood agar.

Select five presumptive colonies from each plate and streak the selected colonies onto the surface of sheep blood agar in a manner which allows
good interpretation of the haemolysis reaction. Incubate at 30 °C for 24 h £+ 2 h and interpret the haemolysis reaction.

Results confirming presumptive Bacillus cereus strains:

= Formation of pink colonies surrounded by precipitate on MYP agar.

= Positive haemolysis reaction.

Optional tests intended for complementary investigations (i.e., epidemiological) on isolated Bacillus cereus group strains®: 1) detection of cytK-1
or cttk2-gene variants of the gene encoding Cytotoxin K; 2) Detection of Bacillus cereus group strains able to produce cereulide; 3) Motility test
for B. antracis screening; 4) Microscopic examination of the parasporal crystal from Bacillus thuringiensis

Other tests useful for differentiating typical strains of B. cereus from other members of the B. cereus group:® 1) Microscopic observation (large
Gram-positive rods in short-to-long chains; spores are ellipsoidal, central to sub-terminal, and do not swell the sporangium); 2 Glucose
fermentation (+); 3) Voges Proskauer Reaction (+); 4) Nitrate reduction (+); 5) Motility test (+); 6) Decomposition of tyrosine (+); 7) Growth in
presence of 0.001% lysozyme.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

B. cereus ATCC 11778 18-24h /30°C/A growth, pink colonies with opaque halo

E. coli ATCC 11775 18-24h /30°C/A no growth

B. subtilis ATCC 6633 18-24h /30°C/A growth, yellow colonies without opaque halo

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHODS

It appears that the spores of many, if not most, strains of B. cereus germinate readily on the surface of culture media used for enumeration. In
most cases there does not seem to be a need for heat shock treatment to provoke germination. Sometimes a heat shock procedure is desirable,
for example for spore counts or to inhibit growth of vegetative bacterial cells. In such cases, treatment for 15 min at 70 °C is recommended.?
The confirmatory tests may in some instances be inadequate for distinguishing B. cereus from culturally similar organisms that could occasionally
be encountered in foods. These organisms include 1) the insect pathogen B. thuringiensis, which produces protein toxin crystals; 2) B. mycoides,
which characteristically produces rhizoid colonies on agar media; and 3) B. anthracis, which exhibits marked animal pathogenicity and is non-
motile. With the exception of B. thuringiensis, which is currently being used for insect control on food and forage crops, these organisms are
seldom encountered in the routine examination of foods.®

Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

According to ISO 7932, the plates may be stored prior to drying at between +2 °C and +8 °C for up to 4 days.®
Freeze-dried supplement, Ready-to-use plates and flasks

Sore in their original pack at +2°C /+8°C away from direct light.

REFERENCES
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Washington, DC: American Society for Microbiology; 2019.

2. Mossel DAA, Koopman MJ, Jongerius E. Enumeration of Bacillus cereus in foods. Appl Microbiol 1967;15(3):650-3.

3. 1SO 7932:2004/AMD 1:2020 Microbiology of food and animal feeding stuffs — Horizontal method for the enumeration of presumptive Bacillus cereus — Colony-
count technique at 30 degrees C — Amendment 1: Inclusion of optional tests

4. 1SO 21871:2005 - Microbiology of food and animal feeding stuffs -- Horizontal method for the determination of low numbers of presumptive Bacillus cereus --
Most probable number technique and detection method

5. U.S. Food and Drug Administration. Bacteriological Analytical Manual (BAM) Chapter 14: Bacillus cereus. Content current as of: 06/29/2021
6. APHA Compendium of Methods for the Microbiological Examination of Foods, 5th Ed., American Public Health Association, Washington D.C., 2015
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PACKAGING
Product Type REF Pack
Bacillus Cereus Agar Base (MYP) Dehydrated medium 4011112 500 g (11.6L)
Bacillus Cereus Agar Base (MYP) Ready-to-use medium in flask 5111112 6 x 90 mL
Bacillus Cereus Selective Agar (MYP) Ready-to use-medium in plates 541112M 2 x 10 plates g 90 mm
Bacillus Cereus Antimicrobic Freeze-dried selective supplement | 4240001 10 vials, each for 500 mL of medium
Supplement
Egg Yolk 50% Solution Liquid supplement 42111601 50 mL
Egg Yolk 50% Solution Liquid supplement 42111605 100 mL
Egg Yolk 50% Solution Liquid supplement 42111600 | 200 mL
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BACILLUS CEREUS AGAR BASE (PEMBA)
BACILLUS CEREUS ANTIMICROBIC SUPPLEMENT
BACILLUS CEREUS SELECTIVE AGAR (PEMBA)

Dehydrated and ready-to-use culture medium and selective supplement

INTENDED USE
For the detection and enumeration of B. cereus group in foodstuffs and other
samples.

COMPOSITION*
DEHYDRATED BACILLUS CEREUS AGAR BASE (PEMBA)
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

D-mannitol 10.00 g
Peptone 1.00g
Sodium pyruvate 10.00 g
Sodium chloride 2.00g
Magnesium sulphate 0.10g
Potassium dihydrogen phosphate 0.25¢
Disodium hydrogen phosphate 250¢g
Bromothymol blue 0.12¢g
Agar 15.00 g

BAcCILLUS CEREUS ANTIMICROBIC SUPPLEMENT
(VIAL CONTENTS FOR 500 ML OF MEDIUM)

Polymyxin B sulphate 50,000 IU
BAcCILLUS CEREUS SELECTIVE AGAR (PEMBA) - READY-TO-USE PLATES
Bacillus Cereus Agar Base (PEMBA) 41¢9
Egg Yolk Emulsion 50% 50 mL
PEMBA: typical Bacillus cereus colonies Polymyxin B sulphate 100,000 IU
Purified water 950 mL

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Bacillus cereus is a group of ubiquitous facultative anaerobic sporeforming Gram-positive rods commonly found in soil. Group comprises six
species: B. cereus, B. thuringiensis, B. weihenstephanensis, B. mycoides, B. pseudo-mycoides, B. weihenstephanensis and B. anthracis. Bacillus
cereus is a foodborne pathogen that can produce two toxins, one heat stable and emetic and the other thermolabile the cause diarrhoea.! The
infection is caused by ingestion of foods such as meat, rice and vegetables that are contaminated with B. cereus, and have been left at room
temperature after cooking.

Hoolbrook and Anderson? in 1980 described the use and performance of an improved diagnostic and selective medium, polymyxin pyruvate egg
yolk mannitol bromothymol blue agar-Pemba, for the detection of Bacillus cereus in foods.

PEMBA is recommended by ISO 218713 for detection and enumeration of low number of presumptive B. cereus in foods.

Bacillus Cereus Agar (PEMBA) contains a peptone that provides carbon, nitrogen, and minerals for microbial growth. This medium relies on the
selective inhibitory component polymyxin B and two indicator systems: mannitol and bromothymol blue and egg yolk.

Selectivity is attained with polymyxin B and a critical concentration of nutrients. B. cereus will not attack mannitol but dissimilate egg yolk and
consequently give rise to typical bacilliform turquoise to peacock blue colonies with halos.* Non-target organisms that ferment mannitol produce
acid products and form yellow colonies.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 20.5 g in 470 mL of cold purified water. Heat to boiling with frequent agitation, sterilize by autoclaving at 121°C for 15 minute and cool
to 44-47°C. Reconstitute under aseptic conditions the contents of one vial of Bacillus Cereus Antimicrobic Supplement (Ref. 4240001) with 5 mL
of sterile purified water, add to the base medium and mix. Add 25 mL of Egg Yolk Emulsion, (Ref. 42111601), mix well and distribute into sterile
Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance grey, fine, homogeneous, free-flowing powder
Solution appearance blue-green, slightly opalescent

Prepared plates appearance green-blue, opaque

Final pH at 20-25 °C 72+0.2

SPECIMENS

Products intended for human consumption and the feeding of animals, and environmental samples in the area of food production and food
handling. For sample collection, storage, transport and preparation, follow good laboratory practice and refer to applicable International
Standards.?

TEST PROCEDURE

1SO 21871,% recommends the procedure summarised here.

Inoculate PEMBA agar plates after selective enrichment in tryptone soya polymyxin broth (TSPB). TSPB tubes can be prepared from Tryptic Soy
Broth (REF 402155) with added Bacillus Cereus Antimicrobic Supplement (REF 4240001).

For enumeration method inoculate three tubes of double-strength TSPB with 10 mL of the primary dilution and inoculate single-strength TSPB
with 1 mL of decimal dilutions of the primary dilution (initial suspension). For detection method inoculate 1 mL of the initial suspension to 9 mL of
single-strength TSPB.

Incubate the inoculated TSPB tubes at 30°C for 48 h + 4 h.

Mix well the TSPB tubes and streak an inoculation loop of culture from each of the tubes onto the surface of PEMBA.

Incubate the inoculated plates with the lid downwards at 37 °C for 18 h to 24 h.

If the colonies cannot be clearly assessed, continue incubating the plates for up to additional 24 h.
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READING AND INTERPRETATION

After incubation is complete, examine the plates for the presence of typical or atypical colonies.?

On PEMBA, typical colonies of presumptive Bacillus cereus are about 2 mm to 5 mm in size, have an irregular edge which is between ragged and
root-like with ground glass surface, are turquoise to peacock blue, possibly with a greyish white colony centre against a blue background, and
have a precipitation halo (egg yolk reaction) up to 5 mm wide.

If the plates have a high content of background flora which ferments mannitol, the characteristic coloration of the colonies and background may
be reduced or no longer visible. In addition, some presumptive Bacillus cereus strains have only a slight egg yolk reaction or none at all. In such
cases and in any other doubtful cases, these colonies should also be submitted to the confirmation.

Typical and atypical colonies on PEMBA shall be confirmed by means of the haemolysis test on sheep blood agar and a microscopic examination.
= Streak the selected colonies from PEMBA onto the surface of sheep blood agar in a manner which allows well-separated colonies to develop.
Incubate at 30 °C for 24 h and read haemolysis reaction. Each colony surrounded by a cleared zone is considered to be haemolysis-positive.
= Typical and atypical colonies on PEMBA may be confirmed by means of microscopic examination using malachite green solution for staining

the spores and Sudan black B solution for staining the intracellular fat globules and re-stain with safranin solution.
= Examine the slide under a microscope using immersion oil. As a rule, the brick-shaped cells of presumptive Bacillus cereus are arranged in
chains and are 4 um to 5 pm long, 1 ym to 1,5 um wide and contain fairly large amounts of intracellular fat which is stained black. The green
stained spores may be central or subterminal, but they never distend the red stained sporangia.
Other tests useful for differentiating typical strains of B. cereus from other members of the B. cereus group:® 1) Microscopic observation (large
Gram-positive rods in short-to-long chains; spores are ellipsoidal, central to sub-terminal, and do not swell the sporangium); 2 Glucose
fermentation (+); 3) Voges Proskauer Reaction (+); 4) Nitrate reduction (+); 5) Motility test (+); 6) Decomposition of tyrosine (+); 7) Growth in
presence of 0.001% lysozyme.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

B. cereus ATCC 11778 18-24h /30°C/A growth, turquoise-blue colonies with opaque halo
E. coli ATCC 11775 18-24h /30°C/A no growth

B. subtilis ATCC 6633 18-24h /30°C/A growth, yellow colonies without opaque halo

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHODS

= For enumeration of presumptive Bacillus cereus spores only, the primary dilution can be heated at 80 °C for 10 min in a water bath.?

= The confirmatory tests may in some instances be inadequate for distinguishing B. cereus from culturally similar organisms that could occasionally
be encountered in foods. These organisms include 1) the insect pathogen B. thuringiensis, which produces protein toxin crystals; 2) B. mycoides,
which characteristically produces rhizoid colonies on agar media; and 3) B. anthracis, which exhibits marked animal pathogenicity and is non-
motile. With the exception of B. thuringiensis, which is currently being used for insect control on food and forage crops, these organisms are
seldom encountered in the routine examination of foods.®

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

According to ISO 21871 the plates may be stored prior to drying at between 1 °C and 5 °C for up to 4 days.®
Ready-to-use plates and freeze-dried supplement

Sore in their original pack at +2°C /+-8°C away from direct light.

REFERENCES

1. Turenne C, Alexander DC Bacillus and other Aerobic Endospore-Forming Bacteria. In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th ed.
Washington, DC: American Society for Microbiology; 2019.

2. Holbrook R, Anderson JM. An improved selective and diagnostic medium for the isolation of Bacillus cereus in foods. Can J Microbiol 1980; 26: 753-759.

3. IS0 21871:2005 - Microbiology of food and animal feeding stuffs -- Horizontal method for the determination of low numbers of presumptive Bacillus cereus --
Most probable number technique and detection method

4. Baird RM, Corry JEL, Curtis GDW. Pharmacopoeia of Culture Media for Food Microbiology. Proceedings of the 4th International Symposium on Quality Assurance
and Quality Control of Microbiological Culture Media, Manchester 4-5 September, 1986. Int J Food Microbiol 1987; 233-234.

5. US Food and Drug Administration. Bacteriological Analytical Manual (BAM) Chapter 14: Bacillus cereus. Content current as of: 06/29/2021

PACKAGING
Product Type REF Pack
Bacillus Cereus Agar Base (PEMBA) Dehydrated medium 4011122 500 g (12.2L)
Bacillus Cereus Selective Agar (PEMBA) Ready-to-use medium in plates 541112 2 x 10 plates 2 90 mm
Bacillus Cereus Antimicrobic Supplement Freeze-dried selective 4240001 10 vials, each for 500 mL of medium
supplement
Egg Yolk 50% Solution Liquid supplement 42111601 | 50 mL
Egg Yolk 50% Solution Liquid supplement 42111605 = 100 mL
Egg Yolk 50% Solution Liquid supplement 42111600 & 200 mL
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BAIRD PARKER AGAR BASE
BAIRD PARKER EGG YOLK TELLURITE AGAR
BAIRD PARKER RPF AGAR

Dehydrated and ready-to-use culture media

INTENDED USE

Baird Parker Agar Base, supplemented with Egg Yolk Tellurite Emulsion or RPF
Supplement, is used for the enumeration of coagulase-positive staphylococci in
foods and in other samples.

COMPOSITION*

BAIRD PARKER AGAR BASE — DEHYDRATED MEDIUM

TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)
Enzymatic digest of casein  10.00 g

Meat extract 5.00g
Yeast extract 1.00g
Sodium pyruvate 10.00 g
Glycine 12.00 g
Lithium chloride 5.00g
Agar 15.00 g

BAIRD PARKER EGG YOLK TELLURITE AGAR - READY-TO-USE PLATES
Enzymatic digest of casein 10.00 g

Meat extract 5.00g
Yeast extract 1.00g
Sodium pyruvate 10.00 g
Glycine 12.00 g
Lithium chloride 5.009g
Agar 15.00 g
Egg yolk emulsion 50 mL
Potassium tellurite 1% 10 mL
Purified water 1000 mL

BAIRD PARKER RPF AGAR - READY-TO-USE PLATES
Enzymatic digest of casein 10.00 g

Meat extract 5.00g
Yeast extract 1.00g
Sodium pyruvate 10.00 g
Glycine 12.00 g
Lithium chloride 5.00g
Agar 15.00 g
Fibrinogen 3.80¢g
Trypsin inhibitor 25.00 mg
Rabbit plasma (EDTA) 25.00 mL
Potassium tellurite 25.00 mg
Purified water 975 mL
Baird Parker RPF Agar: colonies of S. aureus and S. epidermidis *The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Staphylococci are Gram-positive, non-motile, non-sporeforming, facultative anaerobic, catalase-positive cocci, with spherical cells 0.5-1 ym in
diameter, occurring as single cocci, in pairs, or tetrads, or as short chains.". Staphylococci are part of the resident microbiota of mammals and
birds, and their major habitats are the skin and mucous membranes.! Some species of staphylococci can cause a wide variety of infectious,
usually pyogenic, processes in various parts of the body in animals and humans. Coagulase-positive staphylococci, especially S. aureus, through
the production of enterotoxins, induce gastroenteritis following the consumption of contaminated food.

A selective and diagnostic medium for the enumeration of S. aureus in foods was first reported by Baird-Parker in 1962.2 This medium is now
widely recommended by international authorities for enumeration of coagulase positive staphylococci in foods and other materials of sanitary
importance.>®

In Baird Parker Agar, the enzymatic digest of casein, meat extract and yeast extract provide nitrogen, carbon, group B vitamins and minerals for
microbial growth; sodium pyruvate is a critical component essential to both recovery of damaged S. aureus and their subsequent growth.23
Selectivity is attained with lithium chloride, glycine and potassium tellurite which inhibit most bacteria present in the samples except coagulase-
positive staphylococci. Selectivity can be improved by the addition of sulphamethazine for suppressing growth and swarming of Proteus.5%
Egg yolk is the substrate to detect lecithinase and lipase activities: the egg yolk clearing reaction due to lecithinase is the diagnostic feature of
characteristic colonies of S. aureus; an opaque zone of precipitation may form within the clear halo due to lipase activity. Rabbit plasma, fibrinogen,
trypsin inhibitor are the substrates for detection of coagulase enzyme directly on the Baird Parker RPF plates.

Baird Parker Agar Base with Egg Yolk Tellurite Emulsion conforms to the formulation indicated by ISO 6888-1¢ and by FDA BAM?®, while with RPF
Supplement corresponds to the medium recommended by ISO 6888-27 and by ISO 6888-1 too only as an alternative to the coagulase test for
confirmation. Both media are recommended by ISO 6888-38 for the MPN-method determination of low number of coagulase-positive staphylococci
after enrichment in Giolitti and Cantoni Broth.

DIRECTIONS FOR MEDIUM PREPARATION (DEHYDRATED MEDIUM)

Egg Yolk Tellurite Medium

Suspend 58 g in 1000 mL of cold purified water; heat to boiling with frequent agitation, sterilize by autoclaving at 121°C for 15 minutes. Cool to
47-50°C and, using aseptic conditions, add 50 mL of Egg Yolk Tellurite Emulsion 20% (REF 423700); mix well and pour into sterile Petri dishes.
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Rabbit Plasma Fibrinogen Medium

Suspend 5.8 g in 90 mL of cold purified water; heat to boiling with frequent agitation, sterilize by autoclaving at 121°C for 15 minutes. Cool to 47-
50°C and, using aseptic conditions, add the contents of one vial of RPF Supplement Il (REF 423102) reconstituted with 10 mL of sterile purified
water; mix well and pour into sterile Petri dishes.

DIRECTIONS FOR MEDIUM PREPARATION (READY-TO-USE FLASKS REF 5111162)

Dissolve the contents (100 mL) of one flask of Baird Parker Agar Base in a water bath at 100°C. Cool to 47-50°C and, add 5 mL of Egg Yolk
Tellurite Emulsion 20%, using aseptic conditions. Mix well and pour into sterile Petri dishes.

DIRECTIONS FOR MEDIUM PREPARATION (READY-TO-USE FLASKS REF 5131022)

Dissolve the contents (90 mL) of one flask of Baird Parker Agar Base in a water bath at 100°C. Cool to 47-50°C and, add the contents of one vial
of RPF Supplement Il reconstituted with 10 mL of sterile purified water, using aseptic conditions. Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
Baird Parker Agar Base

Dehydrated medium appearance straw coloured, fine, homogeneous, free-flowing powder
Baird Parker Agar Base

Prepared medium appearance yellow, limpid

Baird Parker Egg Yolk Tellurite Agar

Prepared plates appearance yellow, uniformly opaque

Baird Parker RPF Agar

Prepared plates appearance beige, slightly opalescent

Final pH at 20-25 °C 72+0.2

SPECIMENS

Materials of sanitary importance such as products intended for human consumption and the feeding of animals, environmental samples in the
area of food production and food handling, cosmetics, water. Consult the appropriate references for sample collection and preparation.*®

TEST PROCEDURE

1ISO 6888-1 recommends the procedure summarised below with Baird Parker Egg Yolk Tellurite Agar medium.

1. Transfer by means of a sterile pipette 0.1 mL of the test sample if liquid or 0.1 of the initial suspension in the case of other products, to each
of two agar plates. Repeat the procedure for further decimal dilutions if necessary.

2. Carefully spread the inoculum as quickly as possible over the surface of the agar plate. Allow the plates to dry.

3. Invert the plates and incubate them for 24 +2 hours at 34-38°C and re-incubate for a further 24 + 2 hours.

4. After incubation for 24 hours mark on the bottom of the plates the positions of any typical colonies. Re-incubate, then mark any new typical
colonies. Also mark any atypical colonies present.

5. For enumeration, only retain plates containing a maximum of 300 colonies in total (typical, atypical, background flora), and including a
maximum of either 150 typical or atypical colonies, or both, at two successive dilutions.

6. Select for confirmation five characteristic colonies if there are only characteristics colonies, or five non-characteristic colonies if there are only
non-characteristic colonies, or five characteristic and five non-characteristic colonies if both types are present, from each plate.

ISO 6888-2 recommends the procedure summarised below with Baird Parker RPF Agar medium:

1. Transfer, by means of a sterile pipette, 1 mL of the test sample if liquid, or 1 mL of the initial suspension in the case of other products, to a

Petri dish. Repeat the procedure for further decimal dilutions if necessary.

Into each Petri dish, immediately pour 18 mL to 20 mL freshly prepared complete Baird Parker RPF Agar to obtain a depth of at least 3 mm.

Carefully mix the inoculum with the culture medium and leave to solidify by placing the Petri dishes on a horizontal surface.

After complete solidification, invert the dishes and incubate at 34 °C to 38 °C.

After incubation for 24 h + 2 h, mark on the bottom of the plates the positions of any typical colonies present. If no colonies or no typical

colonies are obtained at 24 h + 2 h, re-incubate all plates at 34°C to 38 °C for a further 24 h + 2 h (to a total of 48 h + 4 h), and mark any

typical colonies.

6. Atthe end of the incubation period, count the typical colonies in each dish. For enumeration, only retain plates containing a maximum of 300
colonies, with 100 typical colonies. One of the plates shall contain at least 10 colonies.

Following the procedure for enumeration and detection by MPN given by ISO 6888-3, inoculate Baird Parker Egg Yolk Tellurite Agar or Baird

Parker RPF Agar plates by subculturing the selective enrichment in Giolitti & Cantoni Broth (REF 401516).

For spreading, preparation of the inoculated plates and incubation follow the instructions as given above.

arwN

READING AND INTERPRETATION

Baird Parker Egg Yolk Tellurite Agar

Typical colonies are black or grey, shining and convex (1 mm to 1.5 mm in diameter after incubation for 24 h + 2 h, and 1.5 mm to 2.5 mm in
diameter after incubation for 48 h + 4 h) and are surrounded by a clear zone, which can be partially opaque. After incubation for at least 24 h, an
opalescent ring immediately in contact with the colonies can appear in this clear zone.

Atypical colonies have the same size as typical colonies and can present one of the following morphologies:

- shining black colonies with or without a narrow white edge; the clear zone is absent or barely visible and the opalescent ring is absent or hardly
visible;

-grey colonies free of clear zone.

The confirmation of coagulase positive staphylococci is undertaken by a coagulase tube test. Alternatively, it can be undertaken by a plate test
using Baird Parker RPF Agar.

Baird Parker RPF Agar

Typical colonies are black or grey or even white, small and are surrounded by an opacity halo of precipitation, indicating coagulase activity. Proteus
colonies can appear to look like those of coagulase-positive staphylococci early on in the incubation. However, they can be distinguished from
staphylococci after 24 h + 2 h and 48 h + 4 h of incubation, as their colonies become more or less brownish and start to spread. As the Baird
Parker RPF Agar medium is based on a coagulase reaction, it is not necessary to confirm this activity.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control of Baird
Parker Egg Yolk Tellurite Agar and Baird Parker Egg Yolk RPF Agar.%’
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CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
Baird Parker Egg Yolk Tellurite Agar

S. aureus ATCC 6538 36+2°C/24+2h/A growth, black or grey colonies, surrounded by a zone of clearing
S. saprophyticus ATCC 15305 36+2°C/48+4h/A growth, black or grey colonies, without the clearing zone

E. coli ATCC 25922 36+2°C/48x4h/A inhibited

Baird Parker RPF Agar

S. aureus ATCC 6538 36+2°C/24+2h/A growth, black or grey colonies, surrounded by an opaque zone
S. saprophyticus ATCC 15305 36+2°C/48+4h/A growth, black or grey colonies, without the opaque zone

E. coli ATCC 25922 36+2°C/48x4h/A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHODS

= The methods described are intended to be applicable to the detection and enumeration of coagulase-positive staphylococci among which
enterotoxinogenic strains are encountered. It is mainly concerned with S. aureus, but also with S.intermedius and certain strains of S.hyicus.5®
The confirmation of typical and atypical colonies is based on a positive coagulase reaction, but it is recognized that some strains of
Staphylococcus aureus give weakly positive coagulase reactions. These latter strains can be confused with other bacteria but they can be
distinguished by the use of additional tests.®®

Colonies with typical appearance after 24 h + 2 h incubation on Baird Parker Egg Yolk Tellurite Agar can lose their typical appearance after 48
h + 4 h incubation, due to overgrowth with enlargement of the clear zone during the second phase of incubation. Counting only at 48h + 4h can
lead to low counts or no counts.®®

Even if there is an inhibitor of trypsin in the Baird Parker RPF medium, colonies with typical appearance after 24 h + 2 h incubation can lose
typical appearance after 48 h + 4 h incubation, due to enzymatic processes (trypsin) or due to overgrowth. Counting only at 48 h + 4 h can lead
to low counts or no counts.

Bacteria belonging to genera other than staphylococci can give colonies with an appearance similar to staphylococci on Baird Parker Egg Yolk
Tellurite Agar. Microscopic examination of Gram stain, before confirmation, will enable the distinction of other genera from staphylococci.®®

On Baird Parker RPF Agar, Proteus colonies can appear to look like those of coagulase-positive staphylococci early on in the incubation.
However, they can be distinguished from staphylococci after 24 h £ 2 h and 48 h £ 4 h of incubation, as their colonies become more or less
brownish and start to spread.”

Occasionally other organisms exhibit growth without typical reactions on Baird-Parker Agar, e.g., some strains of streptococci, micrococci,
corynebacteria and enterobacteria, some yeasts, fungi and bacilli that are easily distinguishable by the morphology and grey colour of the
colonies."

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

According to ISO 6888-1, Baird Parker Agar Base may be store in flask for up to 6 months at 2-8°C, while the prepared Baird Parker Egg Yolk
Agar and Baird Parker RPF Agar plates may be stored, prior to drying, at 2-8°C for up to 14 days.®

Ready-to-use plates and flasks

Sore in their original pack at 2-8°C away from direct light.
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PACKAGING
Product Type REF Pack
Baird Parker Agar Base Dehydrated medium 4011162 | 500g (8.6 L)
4011164 | 5Kg (86 L)
Baird Parker Agar Base Ready-to-use flasks 5111162 6 x 100 mL
Baird Parker Agar Base+ RPF Ready-to-use flasks and 5131022 | 4 x 90mL Baird Parker flasks + 4 vials of
Supplement Il supplements RPF Supplement Il (each for 90 mL of
medium base)
Baird Parker Egg Yolk Tellurite Agar Ready-to-use plates 541116 2 x 10 plates 2 90 mm
Baird Parker Egg Yolk Tellurite Agar Ready-to-use plates 491116 3 x 10 plates @ 55 mm
Baird Parker RPF Agar Ready-to-use plates 543101 2 x 10 plates g 90 mm
Baird Parker Egg Yolk Tellurite Agar Ready-to-use plates 501116P 5 plates g 150 mm

Note: Baird Barker Agar base is also available at pH 6.8 with the Reference Number 401116P2 (500 g)

The following products are available for the detection of coagulase-positive staphylococci, for which please refer to the specific monograph:
Egg Yolk Tellurite Emulsion 20% Liquid supplement 423700 50 mL

423701 100 mL

423702 200 mL

RPF Supplement II Freeze-dried supplement 423102 4 vials of 10 mL, each for 100 mL of medium

423102D 4 vials of 20 mL, each for 200 mL of medium
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Coagulase Plasma EDTA Identification reagent 429936 4 vials with 5 mL of rabbit plasma
(4 x 15 mL: 120 tests)

Coagulase Plasma EDTA Identification reagent 429937 4 vials with 2.5 mL of rabbit plasma
(4 x 7,5 mL: 60 tests)
Coagulase Plasma EDTA Identification reagent 429938 10 vials with 1 mL of rabbit plasma

(10 x 3 mL: 60 tests)

IFU rev 2, 2022/07

BCSA BURKHOLDERIA CEPACIA SELECTIVE AGAR BASE
BCSA SELECTIVE SUPPLEMENT
BCSA BURKHOLDERIA CEPACIA SELECTIVE AGAR

Dehydrated medium, selective supplement and ready-to-use plates

INTENDED USE

In vitro diagnostics. Dehydrated medium and selective supplement for the determination of the
absence of Burkholderia cepacia complex (Bcc) in non-sterile pharmaceutical products according to
USP method and for the isolation of Bcc in clinical specimens mainly of respiratory origin.

COMPOSITION
BCSA BURKHOLDERIA CEPACIA SELECTIVE AGAR BASE
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER) *

Casein peptone 109
Yeast extract 1549
Lactose 109
Sucrose 109
Sodium chloride 59
Phenol red 0.08 g
Crystal violet 0.002 g
Agar 11.5¢g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

BCSA SELECTIVE SUPPLEMENT

VIAL CONTENTS

Vancomycin 1.25 mg
Gentamicin 5mg
Polymyxin B 300,000 UI

BCSA BURKHOLDERIA CEPACIA SELECTIVE AGAR (READY-TO-USE PLATES)

BCSA: lactose/sucrose oxidizing and not BCSA Selective Agar Base 48 g
oxidizing B.cepacia strains Vancomycin 0.0025 g
Gentamicin 0.010g

Polymyxin B 600,000 UI

Purified water 1000 mL

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Burkholderia cepacia complex (Bcc) is a group of aerobic, Gram-negative, oxidase and catalase positive rods, actually comprising 20 species
which are phenotypically nearly indistinguishable and can be sub grouped into nine genomovars™

Bcc has high metabolic versatility, wide environmental distribution, and variable virulence; furthermore, members of the B. cepacia complex have
the ability to form biofilms in pharmaceutical water systems as well as the capability of overcoming antimicrobial preservative systems and being
resistant to disinfectants.?

The species of Bcc group are opportunistic pathogens in mechanically ventilated patients, immunosuppressed, infants, the elderly and those with
serious underlying disease.? Bcc causes serious infections in patients with cystic fibrosis and chronic granulomatous disease; two Bcc members,
B. cenocepacia and B. multivorans, account for greater than 85% of the cystic fibrosis infections.?

A 2012 survey analysed the reported recalls from the U.S. market of non-sterile pharmaceutical products, cosmetics, medical devices and dietary
supplements for microbiologically related issues for a 7-year period: the majority of these recalls (72%) were associated with objectionable
microorganisms and the presence of B. cepacia represented the most frequent event (34%).*

Several recalls of non-sterile pharmaceutical products have also been reported in more recent years.56

The FDA was sufficiently concerned in 2017 to issue an advisory notice of the dangers of Bcc contamination of aqueous, non-sterile drug products’.
In response to stakeholder requests, a test method for the determination of absence of Burkholderia cepacia complex was published in 2019 in
the chapter <60> of USP, for defining test procedures and media formulations®. Among the various culture media described for the isolation of B.
cepacia, namely MAST, BCA, OFPBL, BCSA, the choice fell on the latter because of its ability to support the faster growth of Bcc isolates and to
suppress other respiratory organisms.2%10.11

BCSA Burkholderia Cepacia Selective Agar is prepared according to the formula described by Heny in 1997° and meets the USP <60>
requirements®.

BCSA contains peptones that supply nutrients for the growth of Burkholderia cepacia and other microorganisms; lactose and sucrose are oxidized
by the majority of Bcc isolates and the acid end-products result in the medium changing from orange to yellow due to the presence of the pH
indicator, phenol red. Crystal violet is added to inhibit growth of Gram-positive organisms; antimicrobials vancomycin, gentamicin and polymyxin
B are incorporated to inhibit organisms other than Bcc. BCSA is intended for the determination of the absence of Burkholderia cepacia complex
(Bcc), in non-sterile pharmaceutical products according to USP method® and for the isolation of Bcc in clinical specimens mainly of respiratory
origin in patients with cystic fibrosis and other respiratory diseases.'?®
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DIRECTIONS FOR MEDIUM PREPARATION

Suspend 24 g in 500 mL of cold purified water. Heat to boiling with frequent agitation to dissolve completely and sterilize by autoclaving at 121°C
for 15 minutes. Cool to 47-50 °C and, under aseptic conditions, add the contents of one vial of BCSA Selective Supplement (4240073),
reconstituted with 5 mL of sterile purified water. Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
Dehydrated medium

Dehydrated medium appearance pinkish, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance limpid, red orange

Final pH at 25 °C 6.8+0.3

Selective supplement

Lyophilized pellet appearance short, dense, white pastille

Solution appearance limpid, colourless

SPECIMENS

Pharmaceutical samples: non-sterile products for inhalation use or aqueous preparations for oral, oromucosal, cutaneous, or nasal use; follow
the procedure described by USP for the sample preparation.®

Clinical specimens: BCSA agar is used to detect B. cepacia complex from expectorated sputum, deep pharyngeal swab and aspirates,
bronchoalveolar lavages. Specimens should be submitted directly to the laboratory without delay. If there is to be a delay in processing, store the
specimens for no more than 2 hours in the refrigerator.® %2

Good laboratory practices for collection, storage and transport to the laboratory should be applied.

TEST PROCEDURE

Pharmaceutical samples

Before performing the test for the determination of the absence of B. cepacia complex (Bcc), the ability of the method to detect Bcc in the presence
of the product to be tested must be established (Suitability of the Test Method). The details of the procedure are described in USP <60>.8
Prepare a 1:10 dilution of the product to be examined using no less than 1 g of product. Use 10 mL or the quantity corresponding to 1 g or 1 mL
to inoculate a suitable amount (determined as described in Suitability of the Test Method) of Tryptic Soy Broth or an appropriate dilution of Tryptic
Soy Broth as determined during method suitability (for example, a 1:10 dilution may be required when conducting optional testing of pharmaceutical
waters). Mix and incubate at 30-35 °C for 48-72 h.

Subculture by streaking on a plate of BCSA, and incubate at 30—35°C for 48—72 h.

Clinical Specimens

Inoculate 100pL of the liquefied sputum or bronchoalveolar lavages onto a BCSA plate and spread inoculum over the entire surface of the agar
plate. Alternatively, if the material is being cultured directly from a swab, roll the swab over a small area of the surface at the edge; then streak
from this inoculated area.

Incubate at 35-37°C for 48-72 hours.

AMCLI-SIFC'? recommendation: incubation at 37°C for 3 days followed by an incubation at room temperature for one week and quantitative
detection of CFUs. UK SMI B 57' recommendation: incubation at 35-37°C for 5 days with daily cultures reading.

READING AND INTERPRETATION

The possible presence of Bec is indicated by the growth of greenish—brown colonies with yellow halos, or white colonies surrounded by a pink—
red zone on BCSA. Any growth on BCSA, typical or atypical should be confirmed by identification tests with biochemical, immunological, molecular,
mass spectrometry techniques after colonies purification on a suitable medium.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.®

CONTROL STRAINS INCUBATION T°/ t/ ATM EXPECTED RESULTS
B. cepacia ATCC 25416 35°C/48h/A good growth

B. cenocepacia ATCC BAA-485 or B. multivorans ATCC BAA-487 35°C/48h/A good growth

P. aeruginosa ATCC 9027 35°C/72h/A growth inhibited

S. aureus ATCC 6538 35°C/72h/A growth inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= The yellow color change of the medium indicates the degradation of sucrose and/or lactose occurred producing acidification; this degradation
may not be present in all Bcc strains. Therefore, it is recommended that any type of colony grown on BCSA be subjected to identification tests.
There are reports that strains of Burkholderia gladioli and Pseudomonas spp. can be isolated on BCSA.™

Although the superiority of the BCSA medium for the isolation of Bcc is recognized, Plonga'* reports the failure to grow on a marketed BCSA of
7 strains out of 43 inoculated (sensitivity 86%). It is therefore possible that there are Bcc strains that may be sensitive to antibiotics present in
the medium.

Rapidly growing mycobacteria (RGM) could be recovered from routine cultures of samples from patients with cystic fibrosis by extending
incubation of BCSA to 7 days.'® However this strategy for the isolation of RGM still provides lower results than the use of more specific media.™
The identification of Bcc members can be problematic since B. cepacia has a diverse genetic composition making accurate identification using
phenotypic tests difficult. Many biochemical identification test systems have difficulty differentiating between the genera Ralstonia, Burkholderia,
Cupriavidus, Pandoraea, Achromobacter, Brevundimonas, Comamonas and Delftia; this is compounded when attempting to differentiate within
the Burkhoderia genera (the species members are phylogenetically very closely related with little differences in the way of phenotypic
characteristics). For example, B. cepacia is closely related to the bacterial species B. gladioli.

The testing time of a pharmaceutical sample needs to be considered. The microbial growth kinetics of many Bcc organisms, due to their recovery
from low-nutrient conditions, can often result in an extended lag phase; moreover, certain product ingredients can have an impact on microbial
growth kinetics: by testing too early there may be insufficient bacterial cells for a Bcc contaminant to be detected.’

The ability of the USP test to detect Bce in the presence of the product to be tested must be established. The incubation time for the method
suitability should not exceed the shortest incubation period specified.?
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STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

Selective supplement and ready-to-use plates

Sore the products in the original package at +2°C /+8°C away from direct light.
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PACKAGING
Product Type REF Pack
BCSA Burkholderia Cepacia Selective Agar Base Dehydrated medium 4011532 500g(10.4L)
BCSA Burkholderia Cepacia Selective Agar Base Dehydrated medium 4011534 5kg (104 L)
BCSA Selective Supplement Lyophilized 4240073 10 vials, each for 500 mL of medium
supplement
BCSA Burkholderia Cepacia Selective Agar Ready-to-use plates 541153 2 x 10 plates 2 90 mm

IFU rev 3, 2022/02.

BILE AESCULIN AGAR

Dehydrated culture medium

INTENDED USE
Differential medium for the confirmation test of enterococci colonies isolated from food
and water.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Beef extract 3.0g
Peptone 50¢g
Oxgall 40.0g
Ferric citrate 059
Aesculin 1.0g
Agar 14.0g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Bile Aesculin Agar: colonies of Enterococcus faecalis

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

In 1924, Rochaix' applied aesculin test for the differentiation of enterococci from other streptococci. Utilizing the esculin base, Meyer and
Schonfeld?, in 1926 then added bile: in their study they found that enterococci were able to grow and split esculin, whereas other streptococci
could not. Swan? in his study used the esculin medium containing 4% bile salt.

Bile Aesculin Agar, prepared according to the formulation of Swan® and recommended by APHA* and MSDA?, is used for the confirmation test
of enterococci colonies isolated from water or food samples based on their ability to grow and hydrolyse the glycoside esculin in the presence of
bile.® The use of this medium in conjunction with triple sugar iron agar and lysine iron agar has been proposed for differentiating the Klebsiella-
Enterobacter-Serratia group from other Enterobacteriaceae.”
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Peptone and beef extract provide nitrogen, carbon, amino acids and trace elements for microbial growth; bile salts are selective agents that limit
the growth of Gram-positive bacteria other than enterococci; esculin is hydrolysed by this group of bacteria to glucose and aesculetin (6-
7dihydroxycoumarin): aesculetin reacts with ferric citrate to form a dark brown or black complex.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 64 g in 1000 ml of cold purified water. Heat to boiling with frequent agitation, cool to 47-50°C and distribute into sterile Petri dishes. Do
not overheat.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared medium appearance dark amber, slight opalescent

Final pH at 20-25 °C 6.4+0.2

SPECIMENS

The sample consists of bacterial colonies isolated from food or water samples by the usual techniques, grown on selective media for enterococci.

TEST PROCEDURE, READING AND INTERPRETATION

Pick suspect colonies grown on enterococcal selective medium and perform a four-quadrant streak onto a Bile Aesculin Agar plate.

Incubate for 18-24 hours at 37°C and observe for the development of grey colonies surrounded by a brown halo (esculin hydrolysis positive). Re-
incubate negative plates for additional 18-24 hours.

If the confirmation test is performed on colonies grown on filter membrane on enterococcal selective medium, transfer the membrane to Bile
Aesculin Agar plate, incubate for 4 hours at 37°C and observe for the formation of a brown halo around the colonies.

The confirmation test can be completed by the catalase test by pouring a few drops of H,O, over the colonies. Enterococci are aesculinase positive
and catalase negative.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
E. faecalis ATCC 29212 37°C /18-24H-A good growth, grey colonies surrounded by a brown halo
E. faecium ATCC 19434 37°C /18-24H-A good growth, grey colonies surrounded by a brown halo

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Because strains of Lactococcus, Leuconostoc, Pediococcus with phenotypic similarities have been isolated from human infections, the
presumptive identification of enterococci based only on Bile Esculin test and growth in 6.5% NaCl broth can be erroneous.?

- Bile Esculin test was originally used to identify the enterococci. However, other Group D Streptococci and occasionally non-Group D streptococci
and other genera, Aerococcus and Listeria can tolerate the bile concentration and split aesculin. ©

= Some viridans species (S. sanguis, S. mutans and S. anginosus) are capable of splitting aesculin but cannot usually tolerate an increased
concentration of 4% bile and hydrolyse aesculin in combination.®

= In the confirmation test performed with filter membrane transfer, an uneven distribution of bacterial colonies or the presence of high microbial
loads may interfere with the differentiation of positive colonies due to the spread of colour to adjacent colonies.

= Itis advisable not to extend the incubation beyond 24 hours because the extensive blackening of the medium hinders reading.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.
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PACKAGING
Product Type REF Pack
Bile Aesculin Agar Dehydrated medium 4010172 500g(7.8L)
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BILE AESCULIN AZIDE AGAR
ISO FORMULATION

Dehydrated and ready-to-use culture medium

INTENDED USE
Selective and differential medium for the confirmation test of enterococci colonies

- . = according to 1ISO 7899-2.
- -
» g - COMPOSITION - TYPICAL FORMULA *
- - "‘ (AFTER RECONSTITUTION WITH 1 L OF WATER)
o » - Tryptone 17.00 g
"l. . . Peptone 3.00g
e - - Yeast extract 5.00g
v ’ . Oxgall 10.00 g
. . - Sodium chloride 5.00g
- Aesculin 1.00g
E. faecalis grown on Slanetz Bartley Agar (at left), transferred to BEEA- Ferric ammonium citrate 0.50 g
1SO and incubated for 2 hours (at right). Sodium azide 0.15g
Agar 13.00g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

In 1924, Rochaix' applied aesculin test for the differentiation of enterococci from other streptococci. Utilizing the esculin base, Meyer and
Schonfeld?, in 1926 then added bile: in their study they found that enterococci were able to grow and split esculin, whereas other streptococci
could not. Isenberg, Goldberg and Sampson reduced the concentration of bile and added sodium azide.® Bile Aesculin Azide Agar ISO
Formulation meets the requirements described by ISO 7899-2 for the confirmation test of enterococci colonies isolated from water, based on
their ability to grow and hydrolyse the glycoside aesculin.* The method described in ISO 7899-2 involves enumeration of intestinal enterococci
with membrane filters on Slanetz Bartley Agar medium, followed by confirmation on Bile Aesculin Azide Agar. The method described by APHA
for water samples requires Azide Dextrose Broth for MPN technique followed by a confirmatory streaking on Bile Aesculin Azide Agar.®
Tryptone, peptone and yeast extract provide nitrogen, carbon, amino acids, group B vitamins and trace elements for microbial growth; bile salts
are selective agents that limit the growth of Gram-positive bacteria other than enterococci while sodium azide inhibits the growth of Gram-
negative bacteria; esculin is hydrolysed by enterococci to glucose and aesculetin (6-7dihydroxycoumarin): aesculetin reacts with ferric
ammonium citrate to form a dark brown or black complex.® Compared to Isenberg's classic formulation, the ISO medium contains less sodium
azide and no sodium citrate.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 54.7 g of in 1000 ml of cold purified water. Heat to boiling with frequent agitation and sterilise by autoclaving at 121° C for 15 minutes.
Do not exceed sterilisation time and temperature. Cool to approximately 47-50 °C and transfer into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared medium appearance tan with trace blue cast, limpid

Final pH at 20-25 °C 7.1%0.1

SPECIMENS

The methods of analysis described here is suitable for the examination of drinking water, water from swimming pools and other clean or disinfected
water. MF method can be applied to all types of water with the exception of water with a high amount of suspended matter or considerable load
of interfering microorganisms.* MPN method is recommended for drinking water, source water, and both fresh and marine recreational waters.®
The application of the MF method appears particularly appropriate for the analysis of large quantities of water containing low number of intestinal
enterococci. Refer to the cited Standards*® for operational sampling details.

TEST PROCEDURE

Membrane filter method*

1.Filter a suitable volume of sample through a 0.45 ym membrane filter.

2.Place the membrane on a Slanetz Bartley Agar plate (REF 402046) and incubate at 36 + 2°C for 44 + 4 hours.

3.After incubation, consider as typical all colonies that show red, brown or pink colour.

4.If typical colonies are observed, transfer the membrane to the surface of a Bile Aesculin Azide Agar ISO Formulation plate and incubate at 44
+ 0.5°C for 2 hours.

MPN technique®

1.Inoculate a series of tubes of Azide Dextrose Broth (REF 401105) with appropriate graduated quantities of a 100 mL sample. Use sample
volumes of 10 mL or less. The strength of the broth will be proportional to the sample size.

2.Incubate at 35 + 0.5°C for 24 + 2 hours and observe for microbial growth (turbidity of broth); if no turbidity is observed, continue incubation
for a further 24 hours.

3.Streak a portion of growth from each positive tube on Bile Aesculin Azide Agar ISO Form. and incubate at 35°C°C for 24 * 2 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth, recording each specific morphological and colour characteristic of the colonies.

Count as intestinal enterococci all colonies with a brown to black halo that had previously grown red-brown or pink on Slanetz Bartley Agar or
showing turbidity in Azide Dextrose Broth.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.
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CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
E. faecalis ATCC 29212 44°C /2 H-A good growth, colonies surrounded by a black halo
E. faecium ATCC 27270 44°C /2 H-A good growth, colonies surrounded by a black halo

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= ISO 7899 describes a method for the isolation and enumeration of intestinal enterococci, mainly belonging to the species Enterococcus faecalis,
E. faecium, E. durans and E. hirae. In addition, other species referable to the genus Enterococcus and some species referable to the genus
Streptococcus (i.e., S. bovis and S. equinus) may occasionally be detected. These Streptococcus species do not survive long in water and it is
likely that a quantitative assessment is not possible. For the purposes of water testing, enterococci may be considered as indicators of faecal
pollution. However, it should be noted that some enterococci found in water may also occasionally originate from different habitats.*

= S. bovis and S. equinus can be differentiated by further tests: growth at 45°C in BHI Broth, absence of growth in BHI Broth with 6.5% NaCl.®

= In the confirmation test performed with filter membrane transfer, an uneven distribution of bacterial colonies or the presence of high microbial
loads may interfere with the differentiation of positive colonies due to the spread of colour to adjacent colonies.

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

According to ISO 7889-2, prepared plates can be stored in the dark and protected against evaporation for up to 2 weeks at 5 °C + 3 °C.
Ready-to-use plates

Sore plates in their original pack at 2-8°C away from direct light.

REFERENCES

1. Rochaix, A. Milieux a I'esculine pour le diagnostic differential des bacteries du groups strepto-enteropneumocoque. C R Soc Biol. 1924; 90:771-772.

2. Meyer K, Schonfeld H. Uber die Untersheidung des Enterococcus vom Streptococcus viridans and die Beziehunger beider zum Streptococcus lactis. Zentralbl
Bakteriol Parasitenkd Infectionskr Hyg Abt Orig. 1926; 99:402-416.

3. Isenberg HFD, Goldberg D, Sampson J. Laboratory studies with a selective Enterococcus medium. Appl Microbiol.1970 Sep;20(3):433-6.
4. 1SO 7899-2:2000 Water quality — Detection and enumeration of intestinal enterococci — Part 2: Membrane filtration method
5. APHA Standard Methods for the Examination of Water and Wastewater 23rd ed. Washington, DC: American Public Health Association, 2017.
6. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.
PACKAGING

Product Type REF Pack

Bile Aesculin Azide Agar ISO Formulation Dehydrated medium 4010182 500g (9L)

Bile Aesculin Azide Agar ISO Formulation Ready-to-use plates 541018 2 x 10 plates @ 90 mm

Bile Aesculin Azide Agar ISO Formulation Ready-to-use plates 491018 3 x 10 plates @ 55 mm

IFU rev 1, 2022/05

BISMUTH SULPHITE AGAR

Dehydrated culture medium

INTENDED USE

In vitro diagnostic. Highly selective medium for the isolation of micro-organisms
belonging to the genus Salmonella, especially Salmonella enterica subsp.
enterica serovar Typhi, from clinical and non-clinical specimens.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Beef Extract 5.000 g
Tryptone 5.000 g
Peptone 5.000 g
D-glucose 5.000 g
Disodium hydrogen phosphate 4.000 g
Bismuth sulphite indicator 8.000 g
Ferrous sulphate 0.300 g
Brilliant green 0.025g
Agar 20.000 g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Bismuth Sulphite Agar is a modification of the original formulation devised by Wilson and Blair."? It is intended for the detection and isolation of
Salmonella enterica serovar Typhi and other salmonellae from clinical specimens,**foods,>® water” and other samples suspected of containing
these pathogens. The medium has a strong inhibitory action and is suitable for heavily contaminated samples. The use of this medium may be
particularly useful when lactose fermenting strains of salmonellae are sought.

The freshly precipitated bismuth sulphite in the medium by the heat action, is responsible of the inhibitory properties against coliform bacteria, in
the presence of glucose and of a certain excess of sodium sulphite?. The selective action of the medium toward Gram-positive organisms is
enhanced by the presence of brilliant green.? Ferrous sulphate is an indicator of hydrogen sulphide production. The reduction of bismuth sulphite,
in the acidic environment created by the fermentation of glucose, results in the production of hydrogen sulphide which, on reacting with the iron
salt, precipitates as iron sulphide. This reaction causes a black colony and a brown or black precipitate, while the reduction of bismuth ions to
metallic bismuth produces a metallic sheen around the colonies. Blackening of the colony and the formation of the metallic sheen do not occur
if the colonies are too small (in the area of the plate where growth is very compact) and if the medium becomes too acidic.® Peptones are a
source of nitrogen, carbon, vitamins and minerals for bacterial growth; glucose is a source of energy; disodium hydrogen phosphate limits the
excess acidity formed during colony development; agar is the solidifying agent.
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DIRECTIONS FOR MEDIUM PREPARATION

Suspend 52 g in 1000 mL of cold purified water and mix thoroughly. Heat with frequent agitation until boiling and continue to boil for 30 to 60
seconds to dissolve the agar and obtain a uniform suspension (precipitate will not dissolve). Cool to 50-55°C, mix gently to disperse the precipitate
evenly and pour into sterile Petri dishes (25 mL medium per plate). Allow the medium to solidify with the dish uncovered. Do not overheat, do not
autoclave, do not re-dissolve the medium after preparation. Use the plates no later than 48 hours after preparation, storing them in the dark at
room temperature and avoiding excessive drying.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance pale green, fine, homogeneous, free-flowing powder
Prepared plates appearance pale green to pale straw, with a smooth cream-like opacity.
Final pH at 20-25 °C 7.7+0.2

SPECIMENS

Bismuth Sulphite Agar is intended for the bacteriological processing of clinical specimens such as faeces, rectal swabs, urines and non-clinical
samples such as foods and water. The medium can be inoculated with faeces suspended in saline or other liquid transport medium or with the
faecal sample enriched in an appropriate selective broth. Good laboratory practices for collection, transport and storage of the clinical specimens
should be applied.? For the preparation of non-clinical samples consult the appropriate references.>%”

TEST PROCEDURE

Clinical specimens

Inoculate the sample on the surface of the medium. Streak with a loop over the four quadrants of the plate to obtain well isolated colonies.
Alternatively, if the material is being cultured directly from a swab, roll the swab over a small area of the surface at the edge; then streak from this
inoculated area.

Incubate in aerobic condition at 35-37°C for 48 hours at 35-37°C. Examine after 24 hours for typical colonies. If plates show little or no growth
after 24 hours, incubate an additional 18-24 hours.

Summary of method reported for foods by ISO 6579-1, Annex D

Non-selective pre-enrichment in Buffered Peptone Water, incubation at 34-38 °C for 18 hours.

Additional selective enrichment, in addition to MKTTn and RVS, in Selenite Cystine Broth with incubation at 37°C for 24 and 48h.

Sub-culture on Bismuth Sulphite Agar and XDL Agar plates, incubated at 37°C for 24-48 hours.

Observation of the plates at 24 and 48 hours to detect the presence of typical colonies for confirmation testing.

For a detailed discussion of the method please refer to the current standard.®

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record each specific morphological and chromatic characteristic of the colonies.

The main characteristics of the colonies on Bismuth Sulphite Agar are given below.

Salmonella Typhi: "rabbit-eye" colonies, round, flat, black, at 18 hours surrounded by a brownish or black zone with or without metallic sheen;
after 48 hours the colonies are uniformly black with a marked brown-black halo.

Salmonella Paratyphi A and other salmonellae: variable colony morphology after 18 hours: they may be black, green or clear and mucoid.
Uniformly black colonies are observed after 48 hours, often with diffuse staining of the medium and a pronounced metallic sheen.

Shigella spp.: inhibited but some strains (S. flexneri and S. sonnei) may grow as brownish-green colonies.

Other organisms such as coliforms, Serratia, Proteus: usually inhibited, but occasional strains give green or brown opaque colonies without
metallic sheen or staining of the surrounding medium.

Although S. Typhi can grow within 24 hours, the final reading of the colony characteristics must be made after 48 hours of incubation.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. Typhimurium ATCC 14028 35-37°C/24-48 H/ A brown/ grey/ black colonies, with or without metallic reflections at 24 hours
S. Enteritidis ATCC13076 35-37°C / 24-48 H/ A brown/ green/ black colonies, with or without metallic reflections at 24 hours
E. coli ATCC 25922 35-37°C /48 H/ A partially inhibited, green and brown colonies without metallic sheen

E. faecalis ATCC 29212 35-37°C /48 H/ A growth inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD
Keep the bottle of powdered medium tightly closed in the dark as the powder tends to deteriorate rapidly when exposed to the atmosphere;
deterioration is indicated by the formation of non-friable aggregates and a brownish colour of the powder; once dissolved in water the deteriorated
powder forms a brown solution instead of pale green and loses its differential and selectivity characteristics.
Prolonged heating of the medium during preparation decreases its selectivity.
Bismuth Sulphite Agar in plates should not be stored for longer than 2 days. After 3 days of storage the medium changes to a green colour with
reduction of selectivity, resulting in smaller number of Salmonella recovered. Preferably, medium should be used on day prepared and not
stored.®%7
It is imperative to streak for well isolated colonies; in heavy growth areas S. Typhi appears light green and hence would be interpreted as
negative for S. Typhi growth.®
Atypical colonies may develop if medium is heavy inoculated with organic materials; to prevent this, suspend faecal specimen in sterile saline,
centrifuge and use supernatant for inoculation.?
Colonies on Bismuth Sulphite Agar may be contaminated with other viable organisms, and isolated colonies should be subcultured to less
selective medium (e.g., MacConkey agar).?
Do not autoclave; heating for period longer than necessary just to dissolve ingredients destroys its selectivity.®
Bismuth Sulphite Agar may be inhibitory to some strains of Salmonella species and therefore should not be used as the sole selective medium
for these organisms but should be used in conjunction with other less selective enteric agars (XLD Agar, Brilliant Green Agar, SS Agar, Hektoen
Enteric Agar).
Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If relevant, perform antimicrobial susceptibility testing.
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STORAGE CONDITIONS

Sore at +2°C /+8°C away from direct light in a dry place. If properly stored, it may be used up to the expiration date. Do not use beyond this date.
Avoid opening the bottle in humid places. After use, the container must be tightly closed. Discard the product if the container and/or the cap are
damaged, or if the container is not well closed, or in case of evident deterioration of the powder (colour changes, hardening, large lumps). The
medium should be prepared fresh, just prior to use or stored at room temperature for not more than 2 days. The user is responsible for the
manufacturing and quality control processes.

REFERENCES

1. Wilson JW, Blair EM. Use of a glucose bismuth sulphite iron medium for the isolation of B.typhosus and B.proteus.1927; J Hyg 26:374

2. Wilson JW, Blair EM. Further experience of the bismuth sulphite media in the Isolation of Bacillus typhosus and B. paratyphosus B from faeces, sewage and
water.1931; J Hyg 31:138

3. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

4. Atlas R, Snyder J. Reagents, Stains and Media: Bacteriology. In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th ed. Washington, DC:
American Society for Microbiology; 2019

5. 180 6579:2017/1S0O ISO 6579:2017 Amd1:2020. Microbiology of the food chain — Horizontal method for the detection, enumeration and serotyping of Salmonella
- Part 1: Detection of Salmonella spp.

6. U.S. Food and Drug Administration. Bacteriological Analytical Manual (BAM) Chapter 5: Salmonella. Content current as of: 03/18/2022
7. 1SO 19250:2010 Water quality — Detection of Salmonella spp
8. McElvania E, Singh K. Specimen Collection, Transport and Processing: Bacteriology. In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th
ed. Washington, DC: American Society for Microbiology; 2019.
PACKAGING
Product Type REF Pack
Bismuth Sulphite Agar Dehydrated medium 40121022 500 g (9.6 L)

IFU rev 1, 2022/04

BLOOD AGAR BASE

Dehydrated culture medium

INTENDED USE

In vitro diagnostic. Non selective, general-purpose medium to be used non-supplemented
or supplemented with defibrinated animal blood, for the isolation and cultivation of
fastidious and non-fastidious microorganisms from clinical specimens and other materials
and for the determination of their haemolytic properties.

COMPOSITION -TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Beef extract 1049
Tryptose 1049
Sodium chloride 5g
Agar 159

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Group A B-haemolytic Streptococcus on Blood Agar Base
supplemented with sheep blood.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Blood Agar Base is a general-purpose medium that can be used non-supplemented or with the addition of various enrichments such as blood,
serum, carbohydrates.

Beef extract and tryptose are a source of carbon, nitrogen and trace elements are necessary for microbial growth; sodium chloride contributes to
the osmotic balance of the medium.

Without additions, the medium can be used as a rich nutrient agar or as a medium for short-term maintenance of microbial cultures.

With the addition of serum or other enrichments, Blood Agar base becomes suitable for the cultivation of fastidious microorganisms such as
streptococci, pneumococci, meningococci, Haemophilus.

Supplemented with sterile defibrinated sheep or horse blood, the medium is intended for the isolation and cultivation of fastidious and non-
fastidious microorganisms from clinical specimens and other materials and for the determination of haemolytic properties of streptococci,
staphylococci and other microorganisms. With the addition of sheep blood, the medium is particularly suitable for the isolation of Streptococcus
pyogenes.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 40 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation, sterilize by autoclaving at 121°C for 15 minutes. Cool to
47-50 °C and aseptically add 5-7% of sterile defibrinated sheep or horse blood. Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance pale yellow, fine, homogeneous, free-flowing powder
Solution appearance pale yellow, limpid

Blood agar plates appearance deep red, opaque

Final pH at 20-25 °C 74+0.2
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SPECIMENS

Blood Agar Base supplemented with sheep blood and poured in plates can be directly inoculated with many clinical specimens collected from
various normally sterile and non-sterile human sites. Refer to the quoted literature for specimen types, related to specific infections.”? Blood Agar
plates are not suitable for direct inoculation of blood samples. Collect specimens before antimicrobial therapy where possible.

Good laboratory practices for collection, transport and storage of the clinical specimens should be applied; consult appropriate references for
further information.

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium. Inoculate and streak the specimen with a loop over the four
quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4 do not overlap. Alternatively, if the material is being cultured
directly from a swab, roll the swab over a small area of the surface at the edge; then streak from this inoculated area.

Incubate at 35-37°C in aerobic conditions with or without 5-10% CO,, and record the results after 18-24, 48 and, if necessary, 72 hours.

The user is responsible for choosing the appropriate incubation time, temperature and atmosphere depending on the processed specimen, the
requirements of organisms to be recovered and the local applicable protocols.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic, haemolytic characteristics of the colonies.

By cultivation on sheep blood agar plates prepared with Blood Agar Base, bacteria can be differentiated based on their capacity to secrete

haemolysins. The haemolysis will cause a clearing zone of the blood agar around the colonies. Bacteria can cause different types of haemolysis:

1. a-haemolysis: partial haemolysis of the red blood cells to produce a greenish-grey or brownish discoloration around the colonies.

2. B-haemolysis: complete haemolysis of red blood cells resulting in a clear zone around the colonies

3. y or non-haemolysis: no haemolysis of red blood cells, no change of the medium under and surrounding the colonies.

4. a-prime haemolysis: a small zone of complete haemolysis that is surrounded by an area of partial lysis with green discoloration; this type of

haemolysis is uncommon.

Here below are summarized the colonies characteristics of some microorganisms which can be isolated on blood agar sheep plates.*

= The colonies of Group A streptococci are surrounded by a well-defined zone of complete haemolysis, usually two or three times the diameter of
the colony.

= The colonies of group B streptococci are surrounded by a much smaller zone of complete haemolysis and some strains do not lyse the blood
at all.

= The appearance of surface or sub-surface B-haemolytic group C and group G streptococcal colonies do not differ sufficiently from that of group
A colonies to be of any value in identification.

= Group D streptococcal colonies are non-haemolytic.

= Pneumococcal colonies, when the culture has been incubated in CO, incubators, are surrounded by a fairly large zone of a-haemolysis.

= The viridans streptococcal colonies may be surrounded by a small zone of a-haemolysis or have no zone of haemolysis; rarely they show an a-
prime haemolysis.

= Staphylococci colonies are yellow or white with or without the B-haemolysis zone.

= Listeria monocytogenes colonies are surrounded by a small B-haemolytic zone.

Once colonies have grown on blood agar plates, user must differentiate potential pathogens requiring identification and antimicrobial testing from

contaminants that represent members of normal microbiota.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. pyogenes  ATCC 19615 35-37°C/18-24H /A or CO, good growth, beta haemolysis
S. pneumoniae ATCC 6305 35-37°C/18-24H /A or CO, good growth, alpha haemolysis
S. aureus ATCC 25923 35-37°C / 18-24H /A or CO, good growth

E. coli ATCC 25922 35-37°C/ 18-24H /A or CO, good growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Depending on the specimens analysed and the microorganisms being tested for, it is recommended for the examination of clinical specimens

to use also additional media such us selective media and Chocolate Agar.

The growth and type of haemolysis depend on the metabolic requirements of organisms; it is possible that some strains do not grow and/or can

demonstrate haemolytic patterns other than expected.

= Haemophilus influenzae, which requires both factor X and factor V, will not grow on this medium supplemented with sheep blood®; Neisseria,

Mycobacterium, Bordetella and other microorganisms with highly specific nutritional requirements do not grow adequately; for the detection of

these organisms, specific culture media should be used.

The haemolytic reactions of some strains of group D streptococci are influenced by the type of blood used: they are beta-hemolytic with horse,

human and rabbit blood and alpha-haemolytic with sheep blood.

= The incubation atmosphere influences the haemolytic reactions of beta-haemolytic streptococci: for optimal performance, incubate the plates in
aerobic conditions with 5-10% CO, or in anaerobic conditions.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological, chromatic, haemolytic characteristics, it is
recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates from pure culture for complete
identification. If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. Baron EJ, Specimen Collection, Transport and Processing: Bacteriology. /n Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical
microbiology,11th ed. Washington, DC: American Society for Microbiology; 2015. p.270.

2. Vandepitte J, Verhaegen J, Engbaek K, Rohner P, Piot P, Heuck CC. Basic laboratory procedures in clinical bacteriology. 2nd ed. 2003; Geneve: World Health
Organization.

3. Public Health England- UK Standards for microbiology investigations (UK SMI): searchable index. 9 January 2019

4. Balows, A., Hausler, W.J., Herrmann, K.L., Isenberg H.D. and Shadomy, H.J. (ed) (1991) In Manual of Clinical Microbiology, 5th edition, Washington, DC:
American Society for Microbiology; 1991.
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5. Nye KJ, Fallon D, Gee B, Messer S, Warren RE, Andrews N. A comparison of blood Agar supplemented with NAD with plain blood agar and chocolated blood
agar in the isolation of Streptococcus pneumoniae and Haemophilus Influenzae from sputum. Bacterial Methods Evaluation Group J Med Microbiol 48 (12),
1111-1114 Dec 1999

PACKAGING
| Product Type REF Pack
Blood Agar Base Dehydrated medium 4011552 500 g (12.5L)

4011554 | 5kg (125 L)

IFU rev 2, 2022/03

BLOOD AGAR BASE N° 2

Dehydrated and ready-to-use culture medium

INTENDED USE
In vitro diagnostics. Improved blood agar base to be used with defibrinated animal blood, for the isolation and cultivation of fastidious and non-
fastidious microorganisms from clinical specimens and other materials and for the determination of their haemolytic properties.

COMPOSITION *
BLOOD AGAR BASE N° 2, DEHYDRATED MEDIUM

o
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER) BLOOD AGAR SHEEP ° 2, READY-TO-USE PLATES

TYPICAL FORMULA

fﬁ‘e’tf’gﬁract 12'2 J Blood Agar Base n° 2 4059
Yeast extract 5'0 g Defibrinated sheep blood 50 mL
Sodium chloride 5.0g Purified water 1000 mL
Agar 13.0g

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Blood Agar Base N° 2 is a general-purpose medium with richer nutritive properties than other blood agar base media and with special capacity to
promote the pigment production by bacteria; it can be used with the addition of various enrichments such as blood, serum, carbohydrates for the
cultivation of fastidious microorganisms.

Peptone, liver extract and yeast extract are sources of carbon, nitrogen, vitamins and trace elements for microbial growth; sodium chloride
contributes to the osmotic balance of the medium.

With the addition of serum or other enrichments, Blood Agar Base n° 2 becomes suitable for the cultivation of fastidious microorganisms such as
streptococci, pneumococci, meningococci, Haemophilus.

Supplemented with sterile defibrinated sheep or horse blood, the medium is intended for the isolation and cultivation of fastidious and non-
fastidious microorganisms from clinical specimens and other materials and for the determination of haemolytic properties of streptococci,
staphylococci and other microorganisms.

Blood Agar Base n° 2 conforms to the formulation reported by FDA-BAM." The formulations according to ISO standard 79322 and 112903 differ for
their final pH values (ISO 7032: 7.0 £ 0.2; ISO 11290: 7.2 £ 0.2).

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 40.5 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation, sterilize by autoclaving at 121°C for 15 minutes. Cool to
47-50 °C, and add 5-7% of sterile defibrinated sheep or horse blood. Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance pale yellow, fine, homogeneous, free-flowing powder
Solution appearance yellow, limpid

Blood agar plates appearance deep red, opaque

Final pH at 20-25 °C 74+0.2

SPECIMENS

Blood Agar Base n° 2 supplemented with sheep blood and poured in plates can be directly inoculated with many clinical specimens collected from
various normally sterile and non-sterile human sites. Refer to the quoted literature for specimen types, related to specific infections.*® Blood Agar
plates are not suitable for direct inoculation of blood samples. Collect specimens before antimicrobial therapy where possible.

Good laboratory practices for collection, transport and storage of the clinical specimens should be applied; consult appropriate references for
further information.*

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium. Inoculate and streak the specimen with a loop over the four
quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4 do not overlap. Alternatively, if the material is being cultured
directly from a swab, roll the swab over a small area of the surface at the edge; then streak from this inoculated area.

Incubate at 35-37°C in aerobic conditions with or without 5-10% CO,, and record the results after 18-24, 48 and, if necessary, 72 hours.

The user is responsible for choosing the appropriate incubation time, temperature and atmosphere depending on the processed specimen, the
requirements of organisms to be recovered and the local applicable protocols.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic, haemolytic characteristics of the colonies.

By cultivation on sheep blood agar plates prepared with Blood Agar Base N°2, bacteria can be differentiated based on their capacity to secrete

haemolysins. The haemolysis will cause a clearing zone of the blood agar around the colonies. Bacteria can cause different types of haemolysis:

1. a-haemolysis: partial haemolysis of the red blood cells to produce a greenish-grey or brownish discoloration around the colonies.

2. B-haemolysis: complete haemolysis of red blood cells resulting in a clear zone around the colonies

3.y or non-haemolysis: no haemolysis of red blood cells, no change of the medium under and surrounding the colonies.

4. a-prime haemolysis: a small zone of complete haemolysis that is surrounded by an area of partial lysis with green discoloration; this type of
haemolysis is uncommon.

Here below are summarized the colonies characteristics of some microorganisms which can be isolated on blood agar sheep plates.”
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The colonies of Group A streptococci are surrounded by a well-defined zone of complete haemolysis, usually two or three times the diameter of
the colony.

The colonies of group B streptococci are surrounded by a much smaller zone of complete haemolysis and some strains do not lyse the blood
at all.

The appearance of surface or subsurface B-haemolytic group C and group G streptococcal colonies do not differ sufficiently from that of group
A colonies to be of any value in identification.

Group D streptococcal colonies are non-haemolytic.

Pneumococcal colonies, when the culture has been incubated in CO, incubators, are surrounded by a fairly large zone of a-haemolysis.

The viridans streptococcal colonies may be surrounded by a small zone of a-haemolysis or have no zone of haemolysis; rarely they show an a-
prime haemolysis.

Staphylococci colonies are yellow or white with or without the B-haemolysis zone.

Listeria monocytogenes colonies are surrounded by a small B-haemolytic zone.

Once colonies have grown on blood agar plates, user must differentiate potential pathogens requiring identification and antimicrobial testing from
contaminants that represent members of normal microbiota.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. pyogenes  ATCC 19615 35-37°C/18-24H /A or CO, good growth, beta haemolysis
S. pneumoniae ATCC 6305 35-37°C/ 18-24H /A or CO, good growth, alpha haemolysis
S. aureus ATCC 25923 35-37°C/18-24H /A or CO, good growth

E. coli ATCC 25922 35-37°C/18-24H /A or CO, good growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Depending on the specimens analysed and the microorganisms being tested for, it is recommended for the examination of clinical specimens
to use also additional media such us selective media and Chocolate Agar.

The growth and type of haemolysis depend on the metabolic requirements of organisms; it is possible that some strains do not grow and/or can
demonstrate haemolytic patterns other than expected.

Haemophilus influenzae, which requires both factor X and factor V, will not grow on this medium supplemented with sheep blood®; Neisseria,
Mycobacterium, Bordetella and other microorganisms with highly specific nutritional requirements do not grow adequately; for the detection of
these organisms, specific culture media should be used.

The haemolytic reactions of some strains of group D streptococci are influenced by the type of blood used: they are beta-hemolytic with horse,
human and rabbit blood and alpha-haemolytic with sheep blood.

The incubation atmosphere influences the haemolytic reactions of beta-haemolytic streptococci: for optimal performance, incubate the plates in
aerobic conditions with 5-10% CO, or in anaerobic conditions.

Even if the microbial colonies on the plates are differentiated on the basis of their morphological, chromatic, haemolytic characteristics, it is
recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates from pure culture for complete
identification. If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. U.S. Food and Drug Administration. Bacteriological Analytical Manual (BAM), M22 Blood Agar Base #2

2. 1S0O 7932:2004. Microbiology of food and animal feeding stuffs. Horizontal Methods for the enumeration of presumptive Bacillus cereus. Colony count technique
at 30°C.

3. SO 11290:2107. Microbiology of food and animal feeding stuffs. Horizontal Methods for the detection and enumeration of Listeria monocytogenes and of Listeria
spp

4. Baron EJ, Specimen Collection, Transport and Processing:Bacteriology. /n Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical microbiology,11th
ed. Washington,DC: American Society for Microbiology; 2015. p.270.

5. Vandepitte J, Verhaegen J, Engbaek K, Rohner P, Piot P, Heuck CC. Basic laboratory procedures in clinical bacteriology. 2nd ed. 2003; Geneve: World Health
Organization.

6. Public Health England- UK Standards for microbiology investigations (UK SMI): searchable index. 9 January 2019

7. Balows, A., Hausler, W.J., Herrmann, K.L., Isenberg H.D. and Shadomy, H.J. (ed) (1991) In Manual of Clinical Microbiology, 5th edition, Washington,DC: American
Society for Microbiology; 1991.

8. Nye KJ, Fallon D, Gee B, Messer S, Warren RE, Andrews N. A comparison of blood Agar supplemented with NAD with plain blood agar and chocolated blood
agar in the isolation of Streptococcus pneumoniae and Haemophilus Influenzae from sputum. Bacterial Methods Evaluation Group J Med Microbiol 48 (12), 1111-
1114 Dec 1999

PACKAGING
Product Type REF Pack
Blood Agar Base N° 2 Dehydrated medium 4011562 500 g (12,3 L)
4011564 5kg (123 L)
Blood Agar Sheep N° 2 Ready-to-use plates 541156 2 x 10 plates g 90 mm

IFU rev 2, 2022/02

76

Biolife Manual Edition 4.0



BLOOD AGAR BASE N° 2 pH 7.2

Dehydrated and ready-to-use culture medium

INTENDED USE
Improved blood agar base to be used with defibrinated animal blood, for the isolation and cultivation of fastidious and non-fastidious
microorganisms and for the determination of their haemolytic properties.

COMPOSITION *

BLOOD AGAR BASE N° 2 PH 7.2, DEHYDRATED MEDIUM BLOOD AGAR SHEEP ISO FORMULATION

TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER) READY-TO-USE PLATES, TYPICAL FORMULA
Enzymatic digest of animal tissues 15.09g Blood Agar Base n° 2 4059
Liver extract 259 Defibrinated sheep blood 50 mL
Yeast extract 509 Purified water 1000 mL
Sodium chloride 509

Agar 13.0g

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Blood Agar Base N° 2 pH 7.2 is a general-purpose medium with richer nutritive properties than other blood agar base media and with special
capacity to promote the pigment production by bacteria; it can be used with the addition of various enrichments such as blood, serum,
carbohydrates for the cultivation of fastidious microorganisms.

Blood Agar Base N° 2 pH 7.2 conforms to the formulation reported by ISO standard 7932" and 112902 and differs from the standard formulation
(REF 401156) in the final pH value (7.2 £ 0.2).

Enzymatic digest of animal tissues, liver extract and yeast extract are sources of carbon, nitrogen, vitamins and trace elements for microbial
growth; sodium chloride contributes to the osmotic balance of the medium.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 40.5 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation, sterilize by autoclaving at 121°C for 15 minutes. Cool to
47-50 °C, and add 5-7% of sterile defibrinated sheep or horse blood. Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance pale yellow, fine, homogeneous, free-flowing powder
Solution appearance yellow, limpid

Blood agar plates appearance deep red, opaque

Final pH at 20-25 °C 72+0.2

SPECIMENS

For confirmatory tests according to ISO Standards, Blood Agar Base n° 2 pH 7.2 may be inoculated with pure culture of strains isolated on selective
media."? For general use consult the appropriate references.®

TEST PROCEDURE

General use

Allow plates to come to room temperature and to dry the surface of the medium. Inoculate and streak the specimen with a loop over the four
quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4 do not overlap. Alternatively, if the material is being cultured
directly from a swab, roll the swab over a small area of the surface at the edge; then streak from this inoculated area.

Incubate at 35-37°C in aerobic conditions with or without 5-10% CO,, and record the results after 18-24, 48 and, if necessary, 72 hours.

The user is responsible for choosing the appropriate incubation time, temperature and atmosphere depending on the processed specimen, the
requirements of organisms to be recovered and the local applicable protocols.

Confirmatory tests for Bacillus cereus group '

Streak, stab or spot the selected colonies onto the surface of Blood Agar n° 2 pH 7.2 supplemented with sheep blood.

Incubate at 30°C for 24 + 2 hours and interpret the haemolysis reaction.

Confirmatory tests for Listeria monocytogenes 2

Stab the selected colonies onto the surface of pre-dried plates of a Blood Agar n° 2 pH 7.2 supplemented with sheep blood.

Incubate at 37°C for 18 h to 24 h or until growth is satisfactory and interpret the haemolysis reaction.

If the result of the haemolysis test is difficult to interpret, the CAMP test on the same medium is recommended to demonstrate clearly that
haemolysis is due to listeriolysin activity.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic, haemolytic characteristics of the colonies.

By cultivation on sheep blood agar plates prepared with Blood Agar Base N°2 pH 7.2, bacteria can be differentiated based on their capacity to

secrete haemolysins. The haemolysis will cause a clearing zone of the blood agar around the colonies. Bacteria can cause different types of

haemolysis:

1. a-haemolysis: partial haemolysis of the red blood cells to produce a greenish-grey or brownish discoloration around the colonies.

2. B-haemolysis: complete haemolysis of red blood cells resulting in a clear zone around the colonies

3.y or non-haemolysis: no haemolysis of red blood cells, no change of the medium under and surrounding the colonies.

4. a-prime haemolysis: a small zone of complete haemolysis that is surrounded by an area of partial lysis with green discoloration; this type of
haemolysis is uncommon.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

L. monocytogenes ATCC 13932 35-37°C/18-24H /A good growth, beta haemolysis
L. innocua ATCC 33090 35-37°C/18-24H /A good growth, beta haemolysis
B. cereus ATCC11778 35-37°C/18-24H /A good growth, beta haemolysis

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection
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LIMITATIONS OF THE METHOD
The growth and type of haemolysis depend on the metabolic requirements of organisms; it is possible that some strains do not grow and/or can
demonstrate haemolytic patterns other than expected.
Haemophilus influenzae, which requires both factor X and factor V, will not grow on this medium supplemented with sheep blood.* Neisseria,
Mycobacterium, Bordetella and other microorganisms with highly specific nutritional requirements do not grow adequately; for the detection of
these organisms, specific culture media should be used.
The haemolytic reactions of some strains of group D streptococci are influenced by the type of blood used: they are beta-haemolytic with horse,
human and rabbit blood and alpha-haemolytic with sheep blood.
The incubation atmosphere influences the haemolytic reactions of beta-haemolytic streptococci: for optimal performance, incubate the plates in
aerobic conditions with 5-10% CO; or in anaerobic conditions.
Even if the microbial colonies on the plates are differentiated on the basis of their morphological, chromatic, haemolytic characteristics, it is
recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates from pure culture for complete
identification.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. 1SO 7932:2004. Microbiology of food and animal feeding stuffs. Horizontal Methods for the enumeration of presumptive Bacillus cereus. Colony count technique
at 30°C.

2. 1SO 11290:2107. Microbiology of food and animal feeding stuffs. Horizontal Methods for the detection and enumeration of Listeria monocytogenes and of Listeria
sSpp

3. Baron EJ, Specimen Collection, Transport and Processing: Bacteriology. /n Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical microbiology,11th
ed. Washington, DC: American Society for Microbiology; 2015. p.270.

4. Nye KJ, Fallon D, Gee B, Messer S, Warren RE, Andrews N. A comparison of blood Agar supplemented with NAD with plain blood agar and chocolated blood
agar in the isolation of Streptococcus pneumoniae and Haemophilus Influenzae from sputum. Bacterial Methods Evaluation Group J Med Microbiol 48 (12), 1111-
1114 Dec 1999

PACKAGING
Product Type REF Pack
Blood Agar Base N° 2 pH 7.2 Dehydrated medium 401156P2 500 g (12,3 L)
Blood Agar Sheep ISO formulation Ready-to-use plates 541156P 2 x 10 plates 2 90 mm

IFU rev 0, 2023/02

BLOOD AGAR HORSE

Ready-to-use plates

INTENDED USE

In vitro diagnostic device. General purpose medium with defibrinated horse blood,
for the isolation and cultivation of fastidious and non-fastidious microorganisms
from clinical specimens and other materials and for determination of haemolytic
properties.

COMPOSITION - TYPICAL FORMULA *

Pancreatic digest of casein 15.0g
Soy peptone 509
Sodium chloride 509
Agar 13.5¢
Growth factors 15¢9
Defibrinated horse blood 50.0 mL
Purified water 1000.0 mL

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Blood Agar Horse:
Group A B-haemolytic Streptococcus

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

The history of blood agar is uncertain. The inclusion of blood as a nutritive supplement in culture media may pre-date the use of agar’; in their
1903 Manual of Bacteriology, Muir and Ritchie? list its inclusion before they discuss “agar-agar” as a replacement for gelatine as a solidifying
agent.?

The term "blood agar”, as we know it today, generally refers to an enriched base medium to which defibrinated mammalian blood has been added.
Biolife Blood Agar Horse is prepared from Tryptic Soy Blood Agar Base with 5% defibrinated horse blood.

Blood Agar Horse is a general purpose, enriched medium used to grow fastidious and non-fastidious organisms and to differentiate bacteria based
on their haemolytic properties.

Horse blood provides X (hemin) and V (NAD) factors required for the growth of some fastidious microorganisms including Haemophilus
influenzae. Selected casein and soy peptones improve the bacterial haemolytic reactions and provide carbon, nitrogen and trace elements for
bacterial growth; sodium chloride maintains the osmotic balance. The inclusion of a mixture of growth factors enhances the growth of fastidious
organisms. The presence of horse blood enables the determination of bacterial haemolytic properties, as a useful tool for the orientation of bacterial
identification.

PHYSICAL CHARACTERISTICS

Medium appearance red, opaque
Final pH at 20-25 °C 7.3+0.2
SPECIMENS

Blood Agar Horse plates can be directly inoculated with many clinical specimens collected from various normally sterile and non-sterile human
sites. Refer to the quoted literature for specimens’ types, related to specific infections.>® Blood Agar Horse is not suitable for direct inoculation of
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blood samples. Collect specimens before antimicrobial therapy where possible. Good laboratory practices for collection, transport and storage of
the clinical specimens should be applied; consult appropriate references for further information.®

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4
do not overlap. Alternatively, if material is being cultured directly from a swab, roll the swab over a small area of the surface at the edge; then
streak from this inoculated area.

Incubate at 35-37°C in aerobic conditions with or without 5-10% CO,, and record the results after 18-24, 48 and if necessary 72 hours.

The user is responsible for choosing the appropriate incubation time, temperature and atmosphere depending on the processed specimen, the
requirements of organisms to be recovered and the local applicable protocols.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic, haemolytic characteristics of the colonies.
By cultivation on Blood Agar Horse, bacteria can be differentiated based on their capacity to secrete haemolysins. The haemolysis will cause a
clearing zone of the blood agar around the colonies. Bacteria can cause different types of haemolysis:

1. a-haemolysis: partial haemolysis of the red blood cells to produce a greenish-grey or brownish discoloration around the colonies.

2. B-haemolysis: complete haemolysis of red blood cells resulting in a clear zone around the colonies

3. y or non-haemolysis: no haemolysis of red blood cells, no change of the medium under and surrounding the colonies.

Haemolytic properties referred to blood agar with sheep blood might be different with Blood Agar Horse plates.

Blood Agar Horse provides clearer -haemolysis of streptococci than Blood Agar Sheep.

- Group A streptococci: colonies surrounded by a well-defined zone of complete haemolysis

- Group B and C haemolytic streptococci: larger colonies (2-4 mm) surrounded by a zone of transparency (B-haemolysis)

H. haemolyticus colonies produce B-haemolysis and mimic Streptococcus pyogenes.

Enterococci produce 3-haemolysis on horse blood and are not normally haemolytic with sheep blood.

S. aureus which is usually B-haemolytic on sheep blood, will often be non-haemolytic on horse blood.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. pyogenes  ATCC 19615 35-37°C/18-24H /A or CO, good growth, beta haemolysis
S. pneumoniae ATCC 6305 35-37°C/18-24H /A or CO, good growth, alpha haemolysis
S. aureus ATCC 25923 35-37°C/ 18-24H /A or CO, good growth

E. coli ATCC 25922 35-37°C/ 18-24H /A or CO, good growth

H. influenzae ATCC 10211 35-37°C/ 18-24H /A or CO, good growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Depending on the specimens analysed and the microorganisms being tested for, it is recommended to use also additional media such us
selective media and Chocolate Agar.

= The growth and type of haemolysis depends on the metabolic requirements of organisms; it is possible that some strains do not grow and/or
can demonstrate haemolytic patterns other than expected. Neisseria, Mycobacterium, Bordetella, Legionella and other microorganisms with
highly specific nutritional requirements do not grow adequately; for the detection of these organisms, specific culture media should be used.

= Even if the microbial colonies present on the plates are differentiated on the basis of their morphological, chromatic and haemolytic
characteristics, it is recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates from
pure culture for complete identification. If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Sore plates in their original pack at 2-8°C away from direct light.

REFERENCES

1. Buxton T. Blood agar plates and hemolysis protocols. ASM Science, 2005

2. Robert M, Ritchie J. 1903. Manual of Bacteriology. The MacMillan Company, London, 1903.

3. Baron EJ, Specimen Collection, Transport and Processing: Bacteriology. /n Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical
microbiology,11th ed. Washington, DC: American Society for Microbiology; 2015. p.270.

4. Vandepitte J, Verhaegen J, Engbaek K, Rohner P, Piot P, Heuck CC. Basic laboratory procedures in clinical bacteriology. 2nd ed. 2003; Geneve: World Health
Organization.

5. Public Health England- UK Standards for microbiology investigations (UK SMI): searchable index. 9 January 2019

PACKAGING
Product Type REF Pack
Blood Agar Horse Ready-to-use plates 541180 2 x 10 plates 2 90 mm

IFU rev 1, 2020/08
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BLOOD AGAR SHEEP

Ready-to-use plates

INTENDED USE
In vitro diagnostic device. Non selective, general-purpose medium with defibrinated sheep blood, for the isolation and cultivation of fastidious and
non-fastidious microorganisms from clinical specimens and other materials and for determination of haemolytic properties.

COMPOSITION - TYPICAL FORMULA *

Pancreatic digest of casein 15.09g
Soy peptone 509
Sodium chloride 50¢
Agar 159
Defibrinated sheep blood 50.0 mL
Purified water 1000.0 mL

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

The history of blood agar is uncertain. The inclusion of blood as a nutritive supplement in culture media may pre-date the use of agar’; in their
1903 Manual of Bacteriology, Muir and Ritchie? list its inclusion before they discuss “agar-agar” as a replacement for gelatine as a solidifying
agent.2 The term "blood agar", as we know it today, generally refers to an enriched base medium to which defibrinated mammalian blood has
been added. Biolife Blood Agar Sheep is prepared from Tryptic Soy Agar with 5% defibrinated sheep blood. Blood Agar Sheep is a general
purpose, enriched medium used to grow fastidious and non-fastidious organisms and to differentiate bacteria based on their haemolytic properties.
Blood Agar Sheep is prepared with selected casein and soy peptones for improving the haemolytic reactions: they provide carbon, nitrogen and
trace elements for bacterial growth; sodium chloride maintains the osmotic balance. The presence of sheep blood enables the determination of
bacterial haemolytic properties, as a useful tool for the orientation of bacterial identification.

Blood Agar Sheep is useful for performing the CAMP (Christie Atkins Munch-Petersen) test for presumptive identification of Streptococcus
agalactiae and for use with optochin and bacitracin discs for presumptive identification of group A streptococci.

PHYSICAL CHARACTERISTICS

Medium appearance red, opaque
Final pH at 20-25 °C 7.3+0.2
SPECIMENS

Blood Agar Sheep plates can be directly inoculated with many clinical specimens collected from various normally sterile and non-sterile human
sites. Refer to the quoted literature for specimens types, related to specific infections.*>® Blood Agar Sheep is not suitable for direct inoculation of
blood samples Good laboratory practices for collection, transport and storage of the clinical specimens should be applied; consult appropriate
references for further information.®

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4
do not overlap. Alternatively, if the material is being cultured directly from a swab, roll the swab over a small area of the surface at the edge; then
streak from this inoculated area.

Incubate at 35-37°C in aerobic conditions with or without 5 -10% CO,, and record the results after 18-24, 48 and if necessary, 72 hours.

The user is responsible for choosing the appropriate incubation time, temperature and atmosphere depending on the processed specimen, the
requirements of organisms to be recovered and the local applicable protocols.

CAMP test: a known haemolytic strain of S. aureus (ATCC 33862) is streaked in a straight line across the centre of the plate. Test inoculum is
streaked in a straight line (2-3 cm in length) perpendicular to S. aureus streak but without touching it. A known Group B Streptococcus may also
be streaked similarly as a positive control. Four-five test organisms may be tested per plate. The plate is incubated at 35-37°C for 18-24 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic, haemolytic characteristics of the colonies.

By cultivation on Blood Agar Sheep, bacteria can be differentiated based on their capacity to secrete haemolysins. The haemolysis will cause a

clearing zone of the blood agar around the colonies. Bacteria can cause different types of haemolysis:

1. a-haemolysis: partial haemolysis of the red blood cells to produce a greenish-grey or brownish discoloration around the colonies.

2. B-haemolysis: complete haemolysis of red blood cells resulting in a clear zone around the colonies

3.y or non-haemolysis: no haemolysis of red blood cells, no change of the medium under and surrounding the colonies.

4. a-prime haemolysis: a small zone of complete haemolysis that is surrounded by an area of partial lysis with green discoloration; this type of
haemolysis is uncommon.

Here below are summarized the colony characteristics of some microorganisms which can be isolated on Blood Agar Sheep plates.®

The colonies of Group A streptococci are surrounded by a well-defined zone of complete haemolysis, usually two or three times the diameter of

the colony.

The colonies of Group B streptococci are surrounded by a much smaller zone of complete haemolysis and some strains do not lyse the blood

at all.

The appearance of surface or subsurface 3-haemolytic group C and group G streptococcal colonies do not differ sufficiently from that of Group

A colonies to be of any value in identification.

Group D streptococcal colonies are non-haemolytic.

Pneumococcal colonies, when the culture has been incubated in CO, incubators, are surrounded by a fairly large zone of a-haemolysis.

Viridans streptococcal colonies may be surrounded by a small zone of a-haemolysis or have no zone of haemolysis; rarely they show an a-

prime haemolysis.

Staphylococci colonies are yellow or white with or without the B-haemolysis zone.

Listeria monocytogenes colonies are surrounded by a small B-haemolytic zone.

Once colonies have grown on Blood Agar Sheep plates, user must differentiate potential pathogens requiring identification and antimicrobial

testing from contaminants that represent members of normal microbiota.

CAMP: a positive test for CAMP factor appears as “arrowhead” haemolysis between the junction of growth of S. aureus and Group B

Streptococcus. There is no enhanced or “arrowhead” haemolysis if the test isolate is not Group B Streptococcus.
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USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.”

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. pyogenes  ATCC 19615 35-37°C/18-24H /A or CO, good growth, B-haemolysis

S. pneumoniae ATCC 6305 35-37°C/ 18-24H /A or CO, good growth, a-haemolysis

S. aureus ATCC 25923 35-37°C/18-24H /A or CO, good growth, diffuse B-haemolysis
E. coli ATCC 25922 35-37°C/18-24H /A or CO, good growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

Depending on the specimens analysed and the microorganisms being tested for, it is recommended to use also additional media such as
selective media and Chocolate Agar.

The growth and type of haemolysis depends on the metabolic requirements of organisms; it is possible that some strains do not grow and/or
can demonstrate haemolytic models other than expected. Haemophilus influenzae, which requires both factor X and factor V, will not grow on
this medium?®, Neisseria, Mycobacterium, Bordetella and other microorganisms with highly specific nutritional requirements do not grow
adequately; for the detection of these organisms, specific culture media should be used.

Even if the microbial colonies present on the plates are differentiated on the basis of their morphological, chromatic and haemolytic
characteristics, it is recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates from
pure culture for complete identification. If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Sore plates in their original pack at 2-8°C away from direct light.

REFERENCES

1.

Buxton T. Blood agar plates and hemolysis protocols. ASM Science, 2005

2. Robert M, Ritchie J. 1903. Manual of Bacteriology. The MacMillan Company, London, 1903.

3. Baron EJ, Specimen Collection, Transport and Processing: Bacteriology. In Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical microbiology,11th
ed. Washington, DC: American Society for Microbiology; 2015. p.270.

4. Vandepitte J, Verhaegen J, Engbaek K, Rohner P, Piot P, Heuck CC. Basic laboratory procedures in clinical bacteriology. 2nd ed. 2003; Geneve: World Health
Organization.

5. Public Health England- UK Standards for microbiology investigations (UK SMI): searchable index. 9 January 2019

6. Balows, A., Hausler, W.J., Herrmann, K.L., Isenberg H.D. and Shadomy, H.J. (ed) (1991) In Manual of Clinical Microbiology, 5th edition, Washington,DC: American
Society for Microbiology; 1991.

7. CLSI (formerly NCCLS) Quality Control of Commercially Prepared Culture Media. Approved Standard, 3rd edition. M22 A3 vol. 24 n° 19, 2004

8. Nye KJ, Fallon D, Gee B, Messer S, Warren RE, Andrews N. A comparison of blood Agar supplemented with NAD with plain blood agar and chocolated blood
agar in the isolation of Streptococcus pneumoniae and Haemophilus Influenzae from sputum. Bacterial Methods Evaluation Group J Med Microbiol 48 (12), 1111-
1114 Dec 1999

PACKAGING

| Product Type REF Pack

Blood Agar Sheep Ready-to-use plates 541151 2 x 10 plates g 90 mm

IFU rev 1 2020/05

BOLTON BROTH: see CAMPYLOBACTER BOLTON ENRICHMENT BROTH BASE

BORDETELLA SELECTIVE AGAR

Ready-to-use plates

INTENDED USE
In vitro diagnostic device. Selective medium for the detection of Bordetella
pertussis and Bordetella parapertussis in clinical specimens.

COMPOSITION - TYPICAL FORMULA *

Beef extract 10.000 g
Peptone 10.000 g
Starch 10.000 g
Charcoal 4.000 g
Sodium chloride 5.000 g
Nicotinic acid 0.001g
Agar 12.000 g
Cephalexin 0.040g
Defibrinated horse blood 100 mL
Purified water 900 mL

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Bordetella pertussis on Bordetella Selective Agar
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PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Pertussis, commonly known as whooping cough, is a highly contagious disease that is caused by the fastidious Gram-negative coccobacillus B.
pertussis that colonises the respiratory tract; B. parapertussis causes a pertussis-like infection that is less severe than that caused by B. pertussis.
B. pertussis is the most fastidious and slowest growing of the Bordetella species; its growth is inhibited by fatty acids, metal ions, sulphides, and
peroxides. Isolation of B. pertussis requires a medium containing charcoal that binds the toxic compounds.

Bordetella Selective Agar, known also as Regan Lowe Agar, is prepared according to the formulation described by Sutcliffe and Abbott' and
consists of Charcoal Agar Base supplemented with defibrinated horse blood and cephalexin.

Beef extract and peptone provide carbon, nitrogen and trace elements for bacterial growth, sodium chloride maintains the osmotic balance.
Charcoal, along with starch, neutralizes fatty acids and peroxides, which are toxic to Bordetella. Horse blood and nicotinic acid are added for
growth promotion. Cephalexin partially suppresses growth of normal nasopharyngeal flora, including penicillin-resistant Haemophilus influenzae
strains, Staphylococcus and Neisseria spp.?

PHYSICAL CHARACTERISTICS

Medium appearance black, opaque
Final pH at 20-25°C 74+0.2
SPECIMENS

Bordetella Selective Agar plates can be directly inoculated with perinasal swab, nasopharyngeal aspirate, nasopharyngeal swab.®

The swab should be inserted well into the nasopharynx, rotated several times, and left in place for 30-60 seconds.® Optimal recovery is
achieved by obtaining samples with calcium alginate or synthetic-polyester swabs on a flexible wire or by aspiration; cotton swabs should not be
used because they contain toxic substances such as fatty acids on the cotton fibers.* Upon collection, the specimen should be immediately
inoculated on Bordetella Selective Agar at the patient’s location or placed directly into suitable transport medium, such as Regan & Lowe transport
medium.® General non-nutritive bacteriological transport media, such as Amies medium, should be used only if they contain charcoal and the
storage time does not exceed 24 h.® Good laboratory practices for collection, transport and storage of the clinical specimens should be applied.
Collect specimens before antimicrobial therapy where possible. Consult appropriate references for further information.>#6

TEST PROCEDURE

Allow plates to come to room temperature. The agar surface should be smooth and moist. Inoculate and streak the specimen with a loop over
the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4 do not overlap. Alternatively, if the material is being
cultured directly from a swab, roll the swab over a small area of the surface at the edge; then streak from this inoculated area.

Incubate at 35-37°C in a humidified environment, in aerobic conditions, for 7days, and examine daily for the appearance of colony growth,
morphologically consistent with Bordetella spp.

Katzko et al.,” reported enhanced recovery of Bordetella spp. from nasopharyngeal swabs by extending the incubation of plated primary cultures
beyond the usual seven days to a total of twelve days.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

B. pertussis grows with small, white to grey, drop-like glistening colonies.

Colonies of B. pertussis may not be visible without the aid of a microscope for 2—4 days.

To prevent overgrowth by spreading colonies or moulds, use a sterile scalpel or needle to remove the portions of the agar that contain these
contaminants. Plates may be discarded as negative after 7 days of incubation.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
B. pertussis ATCC 9787 35-37°C /1 44-48 H/ A good growth

S. aureus ATCC 25923 35-37°C /1 44-48 H/A inhibited

E. coli ATCC 25922 35-37°C/44-48 H/ A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

» Because of the possibility of inhibition of the growth of some strains of B. pertussis by cephalexin, it is recommended that a plate lacking
cephalexin or containing different antimicrobial agent(s) be inoculated along with the cephalexin-containing plate.*

- Cephalexin inhibits most nasopharyngeal normal flora; exceptions are P. aeruginosa and fungi.?

- It is best to obtain a culture from nasopharyngeal specimens collected during the first 2 weeks of cough. This is when viable bacteria are still
present in the nasopharynx. After the first 2 weeks, sensitivity decreases and the risk of false-negatives increases.?

- The rate of culture positivity among patients with pertussis has been shown to vary markedly (e.g. 20%—-83%). This wide variation
undoubtedly is due to differences in patient ages, vaccination status, length of iliness, antibiotic administration, organism load at the time
specimens were collected, adequacy of the specimens, transport medium and culture medium used, incubation conditions and the expertise
and familiarity of laboratory personnel with B. pertussis cultures. Notwithstanding these considerations, culture remains an important
vehicle for establishing an etiologic diagnosis of pertussis.*

- Cultures are unlikely to be positive in adolescents and adults with more than 3 weeks of coughing.®

- A negative culture does not exclude pertussis.?

- Diagnostic sensitivity can be maximised by supplementing culture with polymerase chain reaction (PCR) methods and serology. PCR is more
sensitive than culture as it does not require organisms to be viable. Serology is particularly useful in diagnosing infection in patients who have
been coughing for four weeks, when both culture and PCR would be anticipated to be unhelpful.®

- Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates from pure culture for complete identification.
If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Sore plates in their original pack at 2-8°C away from direct light.

REFERENCES
1. Sutcliffe EM, Abbott JD. Selective medium for the isolation of Bordetella pertussis and parapertussis. BMJ 1971; ii:732-733.
2. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.
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4. Gary V. Doern. Detection of Selected Fastidious Bacteria. Clinical Infectious Diseases 2000; 30:166-73

5. Regan, J., and F. Lowe. Enrichment medium for the isolation of Bordetella. J. Clin. Microbiol. 1977; 6:303-309.

6. Miller FM, Hoppe JE, Wirsing von Kénig CH. Laboratory diagnosis of pertussis: state of the art in 1997. J Clin Microbiol 1997;35(10):2435-43

7. Katzko G, Hofmeister M, Church D. Extended Incubation of Culture Plates Improves Recovery of Bordetella spp- J Clin Microbiol 1996; 34:1563-1564
PACKAGING

[ Product Type |  REF | Pack

| Bordetella Selective Agar Ready-to-use plates = 549905 | 2 x 10 plates @ 90 mm

IFU rev 1, 2020/08

BRAIN HEART INFUSION AGAR

Dehydrated and ready-to-use culture medium

INTENDED USE

In vitro diagnostics. General purposes medium for the cultivation and maintenance of
fastidious and non-fastidious microorganisms, from a variety of clinical and non-clinical
specimens.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)
DEHYDRATED MEDIUM AND READY-TO-USE PLATES

Brain heart infusion and peptones 275¢g
Glucose 209
Sodium chloride 5049
Disodium hydrogen phosphate 25¢g
Agar 15.09g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

S.aureus on Brain Heart Infusion Agar

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Brain Heart Infusion (BHI) Agar is based on the formula proposed in 1919 by Edward Rosenow' and later modified in 1923 by Russell Haden?.
Modern BHI Agar typically uses a dried infusion from porcine brain and heart, rather than calf brain tissue, and uses disodium phosphate as a
buffer, rather than the calcium carbonate used by Rosenow and Haden.

BHI Agar is a general purpose, nutritionally rich medium for the cultivation and maintenance of a variety of fastidious and non-fastidious
microorganisms, including aerobic and anaerobic bacteria and fungi from clinical and non-clinical specimens®. With the addition of antimicrobials
such as penicillin and streptomycin* or cycloheximide and chloramphenicol®, the medium may be used for selective isolation of pathogenic fungi
as the growth of bacteria and many saprophytic fungi is inhibited or delayed. Supplemented with antimicrobials and blood, it supports the growth
of the tissue phase of Histoplasma capsulatum and other pathogenic fungi such as Coccidioides immitis.®”

Brain heart infusion and peptones are sources of nitrogen, carbon, vitamins and minerals for microbial growth; glucose provides an energy source,
sodium chloride maintains osmotic balance, dibasic sodium phosphate is included as a buffer system. Because BHI Agar contains glucose at a
concentration of 0.2%, it is not useful for bacterial haemolysis detection.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 52 g in 1000 mL of cold purified water; heat to boiling with frequent agitation and autoclave at 121°C for 15 minutes. Cool to 47-50°C,
mix well and pour into sterile Petri dishes. BHI Agar can also be distributed in tubes before sterilization.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance yellow, limpid

Final pH at 20-25 °C 74+0.2

SPECIMENS

Brain Heart Infusion Agar can be used in plate for the sub-culture of colonies grown on primary isolation media, for the purification of the colonies
or in tubes for the maintenance of the cultures. It can also be inoculated with a variety of clinical and non-clinical samples following the procedures
described in the literature.®® Good laboratory practices for collection, transport and storage of clinical specimens should be applied. Collect
specimens before antimicrobial therapy where possible.

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4
do not overlap. Alternatively, if material is being cultured directly from a swab, roll the swab over a small area of the surface at the edge; then
streak from this inoculated area.

Incubate in aerobic or anaerobic atmosphere at 35-37°C for at least 48 hours or in duplicate in air at 25 + 2°C and 35 + 2°C for 48 hours or more.
The user is responsible for choosing the appropriate incubation time, temperature and atmosphere depending on the processed specimen, the
requirements of organisms to be recovered and the local applicable protocols. Consult the procedures outlined in the references for further
information.3°

READING AND INTERPRETATION
The presence of microorganisms is indicated by the appearance of colonies of varying morphology and size. The characteristics of the growths
are closely related to the type or types of cultivated microorganisms.

Biolife Manual Edition 4.0

83



USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
S. aureus ATCC 25923 37°C/24H/A good growth
C. albicans ATCC 18805 25°C/72H/ A good growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= If BHI Agar is used for the inoculation of non-sterile clinical specimens, a selective medium should also be streaked to avoid overgrowth by
contaminating organisms.

= The nutritional requirements of microorganisms can be different, it is therefore possible that some microbial strains do not grow or grow scantily.

= Biochemical, immunological, molecular, or mass spectrometry testing should be performed on isolates, from pure culture, for complete
identification. If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

According to MacFaddin, the tubed and bottled medium prepared by the user can be stored at 2-8°C for 6 months.*
Ready-to-use plates

Sore plates in their original pack at 2-8°C away from direct light.

REFERENCES

1. Rosenow EC. Studies on elective localization. J Dent Research 1919; 1:205-49.

2. Hayden RL. Elective localization in the eye of bacteria from infected teeth. Arch Int Med1923; 32:828-49.

3. Atlas R, Snyder J. Media Reagents and Stains. In Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical microbiology,11th ed. Washington,DC:
American Society for Microbiology; 2015.

4. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

5. Ajello, Georg, Kaplan and Kaufman. 1963. CDC laboratory manual for medical mycology. PHS Publication No. 994, U.S. Government Printing Office, Washington,
D.C.

Howell A. Public Health Reports 1948; 63:173-178.

Creitz JR, Puckett TF. A Method for Cultural Identification of Coccidioides Immitis. Amer J Clin Path 1954; 24:1318-1323.

Baron EJ, Specimen Collection, Transport and Processing: Bacteriology. In Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical microbiology,11th

ed. Washington, DC: American Society for Microbiology; 2015. p.270

9. U.S. Food and Drug Administration. Bacteriological Analytical Manual (BAM). Content current as of: 02/21/2020
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PACKAGING
Product Type REF Pack
Brain Heart Infusion Agar Dehydrated medium 4012352 500 g (9,6L)
4012354 5kg (96 L)
Brain Heart Infusion Agar Ready-to-use plates 541235 2 x 10 plates g 90 mm

IFU rev 4, 2022/01

BRAIN HEART INFUSION BROTH

Dehydrated and ready-to-use culture medium

INTENDED USE

In vitro diagnostics. General purpose liquid medium for the cultivation of fastidious and
non-fastidious microorganisms, including aerobic and anaerobic bacteria and fungi from
a variety of clinical specimens.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)
DEHYDRATED MEDIUM AND READY-TO-USE TUBES

Dehydrated brain infusion 125¢
Dehydrated heart infusion 509
Enzymatic digest of animal tissues 10.0g
Glucose 20g
Sodium chloride 509
Disodium hydrogen phosphate 25¢g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Brain Heart Infusion Broth:
from left: un-inoculated tube. arowth of S. aureus

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Brain Heart Infusion (BHI) Broth is based on the formula proposed in 1919 by Edward Rosenow' and later modified in 1923 by Russell Haden?.
Modern BHI Broth typically uses a dried infusions from brain and heart, rather than calf brain tissue, and uses disodium phosphate as a buffer,
rather than the calcium carbonate used by Rosenow and Haden.

BHI Broth is a general purpose, nutritionally rich medium for the cultivation and maintenance of a variety of fastidious and non-fastidious
microorganisms, including aerobic and anaerobic bacteria, yeasts and moulds, from clinical and non-clinical specimens using suitable incubation
temperatures and time®. BHI Broth is used for the preparation of staphylococcal broth culture for performing coagulase test.* BHI Broth can be
used to start the culture process for urease test of H. pylori.®®
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Brain and heart infusions and peptone are sources of nitrogen, carbon, vitamins and minerals for microbial growth; glucose provides an energy
source, sodium chloride maintains osmotic balance, dibasic sodium phosphate is included as a buffer system.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 37 g in 1000 mL of cold purified water; heat to dissolve, distribute and sterilize by autoclaving at 121°C for 15 minutes

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution appearance gold-yellow, limpid

Final pH at 20-25 °C 74+0.2

SPECIMENS

Brain Heart Infusion Broth can be used for the sub-culture of colonies grown on primary isolation media. It can also be inoculated with a variety of
clinical and non-clinical samples following the procedures described in the literature.® Good laboratory practices for collection, transport and
storage of clinical specimens should be applied. Collect specimens before antimicrobial therapy where possible.

TEST PROCEDURE

With a bacteriological needle or loop inoculate the liquid medium in a test tube or bottle with a colony grown on a plating medium or with one or
two drops of the specimen, if liquid, using a sterile pipette. Swab specimens may be inserted into broth after inoculation of plated media. The user
is responsible for choosing the appropriate incubation time, temperature and atmosphere depending on the processed specimen, the requirements
of organisms to be recovered and the local applicable protocols.

READING AND INTERPRETATION
The presence of microorganisms is indicated by a varying degree of turbidity, specks and flocculation in the medium. The un-inoculated control
remains clear and without turbidity after incubation. The characteristics of growth is closely related to the type or types of microorganisms grown.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.”

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
S. aureus ATCC 25923 35-37°C/18-24H/ A good growth
E. coli ATCC 25922 35-37°C /1 18-24H/ A good growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= The nutritional requirements of microorganisms can be different, it is therefore possible that some microbial strains do not grow or grow scantily.

= Sub-cultures onto suitable solid media are necessary for purification of the culture and to perform identification tests.

= Biochemical, immunological, molecular, or mass spectrometry testing should be performed on isolates, from pure culture, for complete
identification. If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

According to MacFaddin, the tubed and bottled medium prepared by the user can be stored at 2-8°C for 6 months.®
Ready-to-use medium in tubes

Sore tubes in their original pack at 2-8°C away from direct light.

REFERENCES

1. Rosenow EC. Studies on elective localization. J Dent Research 1919; 1:205-49.

2. Hayden RL. Elective localization in the eye of bacteria from infected teeth. Arch Int Med1923; 32:828-49.

3. Atlas R, Snyder J. Reagents, Stains and Media: Bacteriology. In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th ed. Washington, DC:
American Society for Microbiology; 2019

4. 1SO 6888-1:1999 Microbiology of food and animal feeding stuffs -- Horizontal method for the enumeration of coagulase-positive staphylococci (Staphylococcus
aureus and other species). Part 1: Technique using Baird-Parker agar medium.

5. Public Health England- UK Standards for microbiology investigations (UK SMI) B55. Investigation of infectious causes of dyspepsia. Issue no: 7; 03.10.2019

6. McElvania E, Singh K. Specimen Collection, Transport and Processing: Bacteriology . In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th
ed. Washington, DC: American Society for Microbiology; 2019.

7. CLSI (formerly NCCLS) Quality Control of Commercially Prepared Culture Media. Approved Standard, 3rd edition. M22 A3 vol. 24 n°® 19, 2004.

8. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

PACKAGING
Product Type REF Pack
Brain Heart Infusion Broth Dehydrated medium 4012302 500 g (13.5)
4012304 5kg (135L)
Brain Heart Infusion Broth Ready-to-use tubes 551230 20 x 9 mL glass
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BRILLIANT GREEN AGAR

Dehydrated culture medium

INTENDED USE
Selective medium for the isolation and differentiation of Salmonella spp. other
than Salmonella Typhi.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptocomplex 10.0g
Yeast extract 3.0g
Lactose 10.0g
Sucrose 10.0g
Sodium chloride 509
Agar 20.0g
Phenol red 80.0 mg
Brilliant green 12.5 mg

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Brilliant Green Agar: Salmonella sp. colonies (red)
and E. coli colonies (yellow)

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Originally described by Kristensen et al.!, Brilliant Green Agar was subsequently modified by Kauffmann? to obtain a highly selective plating
medium for the isolation and identification of salmonellae from faeces and other pathological material, and from food and dairy products.

The presence of brilliant green may inhibit the growth of non-pathogenic enteric bacteria and Shigella spp., by selectively favouring Salmonella,
except S. Typhi and S. Paratyphi.® For this reason, Brilliant Green Agar should be used in parallel with other enteric plating media such as
MacConkey Agar, and XLD Agar.

Peptocomplex and yeast extract provide nitrogen, carbon, vitamins and minerals for microbial growth; sodium chloride maintains the osmotic
equilibrium; lactose and sucrose are fermentable carbohydrates; phenol red serves as an acid-base indicator giving a yellow colour to lactose
and/or sucrose fermenting bacteria while lactose non-fermenting bacteria develop white to pinkish red colonies within 18-24 hours of incubation.
This medium also contains brilliant green, which inhibits the growth of the majority of Gram-positive and Gram-negative bacteria, including
Salmonella Typhi and Shigella species.

A modification of Brilliant Green Agar which reduces growth of contaminants such as Citrobacter spp., Enterobacter cloacae, Klebsiella
pneumoniae, Pseudomonas and Proteus mirabilis has been described by Watson* and Walker® by the addition of sulfacetamide sodium salt (1.0
mg/mL) and mandelic acid sodium salt (0.25 mg/mL).

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 58 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15 minutes. Cool
to 47-50°C and distribute into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance grey-pink, fine, homogeneous, free-flowing powder
Prepared plates appearance reddish-brown, limpid

Final pH at 20-25 °C 6.9+0.2

SPECIMENS

Refer to applicable International Standards and regulations for the collection of food and water samples. Operate in accordance with good
laboratory practice for sample collection, storage and transport to the laboratory.

TEST PROCEDURE

Heavily inoculate a Brilliant Green Agar plate directly with the specimen and/or with the enriched cultures in a pre-enrichment medium such as
Buffered Peptone Water, and in selective enrichment broths such as Selenite Broth, Selenite Cystine Broth, Tetrathionate Broth.

Incubate the Brilliant Green Agar plate at 35-37°C and examine for suspected colonies after 18 to 24 hours and after 42 to 48 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.
Salmonella spp. other than S. Typhi and S. Paratyphi A form red-pink-white opaque colonies, surrounded by a diffused red halo.
E. coli/Klebsiella/Enterobacter grow less luxuriantly and form yellow-green colonies, surrounded by a halo of the same colour.
Proteus does not swarm if dry plates are inoculated and produces yellow-pink mucoid colonies (sucrose fermentation, variable).
Shigella, is completely inhibited by brilliant green.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. Enteritidis ATCC 13076 35-37°C/18-24 HIA good growth, red colonies with red halo
S. Typhimurium ATCC 14028 35-37°C/18-24 H/A good growth, red colonies with red halo
E. coli ATCC 25922 35-37°C/18-24 HIA scanty growth, yellow colonies

E. faecalis ATCC 19433 35-37°C/18-24 HIA growth partially inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Colonies of Salmonella spp. vary from red-pink-white depending on length of incubation and strain type; however, any of these colours indicate
non-lactose fermenter strain.®

= S. Typhi, S. Paratyphi and Shigella do not grow adequately on this medium.®
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= Slow lactose fermenters, Proteus, Citrobacter and Pseudomonas may grow on Brilliant Green Agar with red colonies mimicking enteric
pathogens.? It is advised to screen the colonies by flooding the plate with one drop of MUCAP Test reagent (REF 191500) and observing after
3 to 5 min for the development of fluorescence under Wood'’s lamp, produced in the presence of the C8 esterase enzyme, typical of Salmonella
spp.°

= Since the medium is highly selective it is recommended the simultaneous inoculation of less selective media such as MacConkey Agar, and
XLD Agar along with an enrichment broth.®

= The medium is normally reddish brown in colour; after incubation turns bright red but returns to normal colour at room temperature.®

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.
According to MacFaddin® the self-prepared plates can be stored at +2°C / +8°C in the dark and protected against evaporation for up to 6-8 weeks.

REFERENCES

1. Kristensen M, Lester V, Jurgens A. On the use of trypsinized casein, brom thymol blue, brom cresol purple, phenol red and brilliant green for bacteriological
nutrient media. Br J Exp Pathol 1925; 5:291

Kauffmann F. Weitere Erfahrungen mit den kombinierten Anreicherungsverfahren fur Salmonellabacillen. Z. Hyg.Infektionskr. 1935; 117: 26.

MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

Watson C, Walker AP. A modification of brilliant green agar for improved isolation of Salmonella J Appl Bacteriol. 1978 Oct;45(2):195-204.

Walker AP. A note of the inhibition of Pseudomonas aeruginosa by a modification of brilliant green agar for improved salmonella isolation J Appl Bacteriol. 1981
Dec;51(3):405-8.

6. Ruiz J, Sempere MA, Varela C, Gomez J. Modification of the methodology of stool culture for Salmonella detection, J Clin Microbiol 1992; 30:525-526
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PACKAGING
| Product Type REF Pack
\ Brilliant Green Agar Dehydrated medium 4012552 500g(8.6L)

IFU rev 1, 2022/06

BRILLIANT GREEN AGAR MODIFIED

Dehydrated and ready-to-use culture medium

INTENDED USE
Selective medium for the isolation and differentiation of Salmonella spp. other than Salmonella Typhi.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)
DEHYDRATED MEDIUM AND READY-TO-USE PLATES

Beef extract 509
Peptone 10.0g
Yeast extract 3.0g
Disodium hydrogen phosphate 1.0g
Sodium dihydrogen phosphate 069
Lactose 10.0g
Sucrose 10.0g
Agar 13.0g
Phenol red 90.0 mg
Brilliant green 4.7 mg

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Originally described by Kristensen et al.", Brilliant Green Agar was modified by Kampelmacher?® at National Institute of Public Health of Utrecht,
to obtain a highly selective plating medium for the isolation of salmonellae from pig faces and minced meat.

Brilliant Green Agar Modified has been recommended for the isolation of Salmonella, other than S. Typhi, from water and associated materials*,
poultry and poultry products®. It is included in ISO 6579 as one of the second selective media for detection of Salmonella in foods.®

The presence of brilliant green may inhibit the growth of non-pathogenic enteric bacteria and Shigella spp., by selectively favouring Salmonella,
except S. Typhi and S. Paratyphi.” For this reason, Brilliant Green Agar should be used in parallel with other enteric plating media such as XLD
Agar.

Beef extract, peptone and yeast extract provide nitrogen, carbon, vitamins and minerals for microbial growth; phosphates act as buffer system;
lactose and sucrose are fermentable carbohydrates; phenol red serves as an acid-base indicator giving a yellow colour to lactose and/or sucrose
fermenting bacteria while lactose non-fermenting bacteria develop white to pinkish red colonies within 18-24 hours of incubation. This medium
also contains brilliant green, which inhibits the growth of the majority of Gram-positive and Gram-negative bacteria, including S. Typhi and Shigella
species.

DIRECTIONS FOR DEHYDRATED MEDIUM PREPARATION
Suspend 52.7 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation. Cool to 47-50°C and distribute into sterile Petri dishes.
Do not sterilize by autoclaving.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance red-orange, fine, homogeneous, free-flowing powder
Prepared plates appearance red-orange, limpid

Final pH at 20-25 °C 6.9+0.1

SPECIMENS

Food and water samples. For sample collection, storage, transport and preparation, follow good laboratory practice and refer to applicable
International Standards and regulations.
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TEST PROCEDURE

The detection of Salmonella in foodstuffs requires four successive stages:®

1- Pre-enrichment in Buffered Peptone Water inoculated with the test portion, then incubated between 34°C and 38 °C for 18 h.

2- Enrichment in selective broth. Rappaport-Vassiliadis Soy Broth (RVS broth) or Modified Semi-solid Rappaport-Vassiliadis (MSRV) agar and
Muller-Kauffmann tetrathionate-novobiocin broth (MKTTn broth) are inoculated with the culture obtained in Buffered Peptone Water. The RVS
broth or the MSRYV agar is incubated at 41.5 °C for 24 h and the MKTTn broth at 37°C for 24 h.

3- Plating out on selective solid media. From the cultures obtained in the enrichment selective broth, the following two selective solid media are
inoculated:

= Xylose Lysine Deoxycholate agar (XLD agar);
. any other solid selective medium complementary to XLD agar (for examples, Brilliant Green Agar Modified).

The XLD agar and Brilliant Green Agar Modified plates are incubated at 37 °C and examined after 24 h.

4- Confirmation. Colonies of presumptive Salmonella are sub-cultured and their identity is confirmed by means of appropriate biochemical and
serological tests.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.
Salmonella spp. other than S. Typhi and S. Paratyphi A form red-pink-white opaque colonies, surrounded by a diffused red halo.
E. coli/Klebsiella/Enterobacter grow less luxuriantly and form yellow-green colonies, surrounded by a halo of the same colour.
Proteus does not swarm if dry plates are inoculated and produces yellow-pink mucoid colonies (sucrose fermentation, variable).
Shigella, is completely inhibited by brilliant green.

USER QUALITY CONTROL

All manufactured lots of the products are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. Enteritidis ATCC 13076 35-37°C/18-24 H/IA good growth, red colonies with red halo
S. Typhimurium ATCC 14028 35-37°C/18-24 H/IA good growth, red colonies with red halo
E. coli ATCC 25922 35-37°C/18-24 H/IA scanty growth, yellow colonies

E. faecalis ATCC 19433 35-37°C/18-24 H/IA growth partially inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

Colonies of Salmonella spp. vary from red-pink-white depending on length of incubation and strain type; however, any of these colours indicate
non lactose fermenter strain.”

S. Typhi, S. Paratyphi and Shigella do not grow adequately on this medium.”

Slow lactose fermenters, Proteus, Citrobacter and Pseudomonas may grow on Brilliant Green Agar with red colonies mimicking enteric
pathogens.” It is advised to screen the colonies by flooding the plate with one drop of MUCAP Test reagent (REF 191500) and observing after
3 to 5 min for the development of fluorescence under Wood’s lamp, produced in the presence of the C8 esterase enzyme, typical of Salmonella
spp.®

Since the medium is highly selective it is recommended the simultaneous inoculation of less selective media such as MacConkey Agar, and
XLD Agar along with an enrichment broth.?

Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

According to MacFaddin the self-prepared plates can be stored at +2°C +8°C in the dark and protected against evaporation for up to 6-8 weeks.”
Ready-to-use plates

Sore plates in their original pack at +2°C /+8°C away from direct light.

REFERENCES

1. Kristensen M, Lester V, Jurgens A. On the use of trypsinized casein, brom thymol blue, brom cresol purple, phenol red and brilliant green for bacteriological
nutrient media. Br J Exp Pathol 1925; 5:291

Edel W, Kampelmacher EH. Comparative studies on Salmonella isolation in eight European Laboratories. Bull Wid HIth Org 1968; 39, 487-491.

Edel W. Kampelmacher EH. Salmonella isolation in nine European laboratories using a standardized technique. Bull WId HIith Org 1969; 41, 297 - 306.

H. M. S. O. Methods for the isolation and identification of salmonellae (other than Salmonella typhi) from water and associated materials. 1982

British Poultry Meat Society. A manual of recommended methods for the microbiological. 1982

1ISO 6579-1:2017 Microbiology of the food chain - Horizontal method for the detection, enumeration and serotyping of Salmonella - Part 1: Detection of Salmonella
spp

7. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

8. Ruiz J, Sempere MA, Varela C, Gomez J. Modification of the methodology of stool culture for Salmonella detection. J Clin Microbiol 1992; 30:525-526.

oo wN

PACKAGING

[ Product Type REF Pack

| Brilliant Green Agar Modified Dehydrated medium 4012562 500g(9.5L)

\ Brilliant Green Agar Modified Ready-to-use medium 541256 2 x 10 plates @ 90 mm
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BRILLIANT GREEN BILE BROTH 2%

Dehydrated and ready-to-use culture medium

INTENDED USE
Selective medium for the confirmatory test of coliforms in foodstuffs.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)
DEHYDRATED MEDIUM AND READY-TO-USE TUBES

Oxgall 20.0g
Lactose 10.0g
Peptone 10.0g
Brilliant green 13.3 mg

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Y 1
Brilliant Green Bile Broth 2% - from the left: E.
coli. K. pneumoniae. Salmonella sp.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Brilliant Green Bile Broth 2% is a modification of MacConkey's liquid medium, formulated by Dunham and Schoenlein' in 1926 to attain the
maximum recovery of bacteria of the coli-aerogenes group, while inhibiting most Gram-positive organisms.2

Brilliant Green Bile Broth 2% is recommended by ISO 4831, ISO 4832, FDA-BAM for the confirmatory test of coliform bacteria in foods and by
APHA for the confirmatory test of coliforms in waters.>®

Peptone provides nitrogen, carbon and minerals for microbial growth; lactose is a fermentable carbohydrate. Brilliant green inhibits Gram-positive
organisms and some Gram-negative bacteria other than coliforms, while oxgall, which is a mixture of bile salts, provides an added

suppressive effect on Gram-positive organisms; brilliant green and oxgall also suppress the growth of the anaerobic lactose-fermenting bacteria,
which could give false positive reactions. Coliforms, which are resistant to the inhibitory effects of both brilliant green and oxgall, at 30 °C or 37
°C cause fermentation of lactose with the production of gas.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 40 g in 1000 mL of cold purified water; heat slightly to completely dissolve the powder, mix well and distribute 10 mL into test tubes
containing inverted Durham tube. Sterilise by autoclaving at 121°C for 15 minutes. Cool the broth as quickly as possible. With inocula greater than
1 mL for 10 mL of medium, use multiple strength medium and sterilise at 100°C for 30 minutes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance grey-green, fine, homogeneous, free-flowing powder
Prepared tubes appearance blue-green, limpid

Final pH at 20-25 °C 72+0.2

SPECIMENS

Food and water samples. For sample collection, storage, transport and preparation, follow good laboratory practice and refer to applicable
International Standards and regulations.

TEST PROCEDURE

For the confirmation of coliform bacteria enumerated with the most probable number (MPN) technique® proceed as following:

From each of the incubated tubes with single strength and double-strength Lauryl Pepto Bios Broth (REF 401580) inoculate with a loop a tube

of Brilliant Green Bile Broth and incubate at 30°C or 37°C for 24 h £ 2 h or, if gas formation is not observed, for 48 + 2 h.

For the confirmation of coliform bacteria enumerated with the colony-count technique* proceed as following:

Inoculate five colonies of each doubtful type cultivated on Violet Red Bile Lactose Agar (REF 402185), into tubes of Brilliant Green Bile Broth 2%.
Incubate the tubes at 30°C or 37°C for24 h + 2 h.

READING AND INTERPRETATION

The medium becomes turbid and yellowish-green in colour when bacteria are growing; gas formation can be observed as bubbles production
accumulated into Durham tubes.

Consider as coliforms the colonies or the growth in liquid media that show gas formation in the Durham tube of Brilliant Green Bile Broth test tubes
incubated at 30 or 37°C for 24-48 hours.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

E. coli ATCC 25922 30°C/24 H/IA growth, with gas production

E. coli ATCC 8739 30°C/24 H/A growth, with gas production

C. freundii ATCC 43864 30°C/24 HIA growth, with gas production

E. faecalis ATCC 19433 30°C/24 HIA growth partially inhibited without gas

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

STORAGE CONDITIONS

Dehydrated medium

Sore at +10°C /+30°C away from direct light in a dry place.

According to Baird RM et al. the self-prepared tubes can be stored at 4 + 2°C in screw capped containers for up to four weeks.?
Ready-to-use tubes

Sore tubes in their original pack at +2°C/ +8°C away from direct light.
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PACKAGING
\ Product Type REF Pack
Brilliant Green Bile Broth 2% Dehydrated medium 4012652 5009 (12.5L)
4012654 | 5kg (1251L)
| Brilliant Green Bile Broth 2% Ready-to-use tubes 551265 20 x 10 mL with Durham tubes
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BROMOCRESOL PURPLE GLUCOSE AGAR
(DEXTROSE TRYPTONE AGAR)

Dehydrated culture medium

INTENDED USE
For the enumeration of spores of mesophilic and thermophilic Bacillus.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Tryptone 10.00g
Glucose 5.00¢g
Soluble starch 2.00g
Bromocresol purple 0.04 9
Agar 15.00 g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Dextrose Tryptone Agar has been originally devised by Williamas' during the studies on the cultivation and enumeration of thermophilic bacteria.
In the 1930’s, the National Canners Association specified the use of Dextrose Tryptone Agar for isolating “flat sour” organisms from food products.
Canned food spoilage, referred to as ‘flat-sour’ spoilage, is caused by the outgrowth of facultative anaerobic Geobacillus stearothermophilus,
Bacillus coagulans, Bacillus thermoacidurans. The microbial spoilage of canned food is caused by three reasons: 1) Survival of spores of
thermophilic bacteria; 2) Growth of survived thermophilic bacteria due to inadequate cooling, inadequate heat treatment, and improper storage
temperature; 3) Recontamination of microorganisms due to can leakage.

In flat-sour spoilage, the foods become sour due to the production of acid from carbohydrates with no can swelling.

Bromocresol Purple Glucose Agar (Dextrose Tryptone Agar) can be used to isolate Bacillus coagulans and other mesophilic or thermophilic
microbes responsible for food spoilage.

Tryptone provides nitrogen and minerals for microbial growth; glucose is a fermentable carbohydrate and a source of carbon and energy for
microbial growth; soluble starch is a protective agent and promotes spore germination; bromocresol purple serves as an acid-base indicator giving
a yellow colour to glucose fermenting bacteria while glucose non-fermenting bacteria develop blue colonies.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 32 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15 minutes. Cool
to 47-50°C mix well and distribute into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance purple-grey, fine, homogeneous, free-flowing powder
Prepared plates appearance purple, limpid

Final pH at 20-25 °C 7.0+0.2

SPECIMENS

Refer to applicable international standards and regulations for the collection of food samples. Operate in accordance with good laboratory practice
for sample collection, storage and transport to the laboratory.

TEST PROCEDURE

The instructions below are included only as guideline of the use of the medium and will vary depending on the origin of the sample and the exact
purpose of the test. For more precise details, consult the cited references.?®

Destroy the vegetative cells by heating the sample.

- Inoculate the plates with 1 ml of the sample or of its tenfold dilutions and pour 15 ml of medium into Petri dishes

- Cover and mix the inoculum with the medium.

- Incubate at 30°C for 5 days to enumerate Bacillus spores.

- Incubate at 55°C for 5 days to enumerate thermophilic Bacillus spores. Pour several drops of sterile paraffin oil in the lid of the plate as a tight
seal.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

Count the total number of colonies, the total number of acid-producing (yellow halo) colonies and the total number of non-acid producing colonies
(blue halo).
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USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
B. stearothermophilus ATCC 10149 55°C /7T2H/A good growth, yellow colonies
B. subtilis ATCC 6633 35-37°C/18-24 HIA good growth, yellow colonies

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. Williams OB. Tryptone medium for the detection of flat-sour spores. Food Res 1936; 1: 217-221.

2. National Canners Association (1993) Bacterial Standards for Sugar.

3. National Canners Association (1968) Laboratory Manual for Food Canners and Processors. Vol.1. p13.

4. National Canners Association (1954) A Laboratory Manual for the Canning Industry’ 1st ed., National Canners Association, Washington.

5. SalfingerY, Tortorello ML (2015) Compendium of Methods for the Microbiological Examination of Foods, 5th EdAmerican Public Health Association, Washington,

D.C.

6.  Wehr HM, Frank JH (2004), Standard Methods for the Microbiological Examination of Dairy Products, 17th Ed., APHA Inc., Washington, D.C.
PACKAGING
Product Type REF Pack
Bromocresol Purple Glucose Agar Dehydrated medium 4012732 500g (15.6 L)
(Dextrose Tryptone Agar)

IFU rev 2, 2022/06

BRUCELLA BROTH (ALBIMI)

Dehydrated culture medium

INTENDED USE
General purpose medium for the cultivation of fastidious and non-fastidious microorganisms.

COMPOSITION - TYPICAL FORMULA*
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Tryptone 10.0g
Peptone 10.0g
Yeast extract 20g
Glucose 10g
Sodium chloride 509
Sodium bisulphite 0.1g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Brucella Broth (Albimi) is prepared according to the formulation given by APHA for Albimi broth."? It may be used as general purpose medium
capable of supporting the growth of a wide variety of microorganisms, including the more nutritionally fastidious species.?

This medium is recommended for the cultivation of Brucella species and was recommended for use as the liquid medium component of biphasic
blood culture bottles and as a medium base for the enrichment of Campylobacter.?

Brucella Broth (Albimi) contains tryptone, peptone and yeast extract which are sources of nitrogen, carbon, vitamins and minerals for microbial
growth. Sodium chloride maintains the osmotic equilibrium, sodium bisulfite is a reducing agent and glucose is a source of carbon and energy.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 28.1 g in 1000 mL of cold purified water. Heat to dissolve with frequent agitation. Distribute into tubes or bottles and sterilize by
autoclaving at 121°C for 15 minutes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance whitish, fine, homogeneous, free-flowing powder
Solution and prepared tubes appearance yellow, limpid

Final pH at 20-25 °C 7.0+£0.2

SPECIMENS

This culture medium is not intended for direct use with samples, except as a 'back-up' enrichment medium in addition to the primary culture
medium. For detailed information on sample collection and handling procedures, consult appropriate texts.®

TEST PROCEDURE

For Brucella cultivation, specimens may be inoculated into the broth after the inoculation of plated media.

Incubate tubes for up to 7 days at 35 -37°C in an aerobic atmosphere supplemented with carbon dioxide.

For the cultivation of other fastidious organisms incubate at the temperature and for the time required by laboratory procedures.

READING AND INTERPRETATION
After incubation observe the presence of growth (turbidity of the medium).

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. The choice of control strains depends on the intended use of the medium.
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LIMITATIONS OF THE METHOD

= The nutritional requirements of microorganisms can be different, it is therefore possible that some microbial strains do not grow or grow scantily.
= Sub-cultures onto suitable solid media are necessary for purification of the culture and to perform identification tests.

= The preparation of selective diagnostic media with the addition of specific compounds must be validated by the user.

STORAGE CONDITIONS
Sore at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. Hausler WJ (ed). Standards Methods for the Examination of Dairy Products. 14th ed. Washington DC, American Public Health Association; 1976.

2. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

3. Araj GE. Brucella. In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th ed. Washington, DC: American Society for Microbiology; 2019.

PACKAGING
' Product ~ Type REF Pack
| Brucella Broth (Albimi) | Dehydrated medium 4012742 500 g (17.8 L)

IFU rev 2, 2022/05

BRUCELLA MEDIUM BASE

Dehydrated culture medium

INTENDED USE
General purpose basal medium for the cultivation of Brucella.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptone 1049
Beef extract 5g
Glucose 1049
Sodium chloride 59
Agar 159

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Brucellosis is a widespread zoonotic disease, transmitted mainly from ruminants to humans. It is a disease of major public health importance,
animal welfare and economic significance worldwide."

Brucella Medium Base can be used to prepare the glucose serum antibiotics medium described by Jones and Brinley Morgan, and recommended
by the WHO for the selective isolation of Brucella, including fastidious strains, and Brucella abortus type Il, which is very difficult to grow on
common media.? Brucella Medium Base may be used for the preparation of Farrell’'s medium (FM)? for the isolation of B.abortus from contaminated
samples by supplementation with foetal bovine serum 5%, polymyxin B 5 mg/L, bacitracin 25 mg/L, natamycin 50 mg/L, nalidixic acid 5 mg/L,
vancomycin 20 mg/L and nystatin 17,7 mg/L.

Since nalidixic acid and bacitracin contained in various selective media can inhibit the growth of some Brucella strains* a medium with foetal
bovine serum 5%, natamycin 20 mg/L, amphotericin B 4 mg/L, vancomycin 20 mg/L, nystatin 17.7 mg/L, colistin 7,5 mg/L and nitrofurantoin 10
mg/L has been proposed.®

Peptone and beef extract provide nitrogen, vitamins, minerals and amino acids for microbial growth. Glucose is the fermentable carbohydrate
providing carbon and energy. Sodium chloride maintains the osmotic balance, agar is the solidifying agent. The addition of foetal calf serum
enhances the productivity properties of the medium while the addition of antibiotics makes the medium inhibitory for yeasts, moulds and common
Gram-positive and Gram-negative bacteria.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 45 g in 1000 ml of cold purified water. Heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15 minutes. Cool
to 47-50°C and add 5% of inactivated horse serum (horse serum held at 56°C for 30 minutes) or 5% of foetal bovine serum. For specific uses,
add the required antimicrobials mix.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance white, fine, homogeneous, free-flowing powder
Solution and prepared tubes appearance yellow, limpid

Final pH at 20-25°C 75+0.2

SPECIMENS

Brucella are excreted in large numbers by animals at parturition and can be cultured from a range of material including vaginal mucus, placenta,
foetal stomach contents, and milk.! Brucella Medium Base may be inoculated with a variety of specimens for the isolation/cultivation of Brucella
spp. Good laboratory practices for collection, transport and storage of the samples should be applied."

TEST PROCEDURE

Milk samples should be allowed to stand overnight at 4°C before lightly centrifuging.

The cream and the deposit are spread on to the surface of at least three plates of solid selective medium.

Inoculate the surface of the plated medium with 10 pl of the initial suspension and/or diluted sample.

Streak the inoculum with a loop or with a bent sterile glass rod over the four quadrants of the plate to obtain well isolated colonies

Incubate the plates in an inverted position at a temperature of 35 + 2°C in an atmosphere of 10% CO, and examine every two days for ten days.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

Examined in indirect sunlight, Brucella colonies appear translucent, with a slightly amber tinge. Bacterial colonies may be provisionally identified
as Brucella on the basis of their cultural properties and appearance, Gram staining, and agglutination with positive antiserum.
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USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control

CONTROL STRAINS INCUBATION T/ t/ ATM EXPECTED RESULTS
B. bronchispetica ATCC 4617 35-37°C/18-24H/C good growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= The nutritional requirements of microorganisms can be different, it is therefore possible that some microbial strains do not grow or grow scantily.

= Sub-cultures onto suitable solid media are necessary for purification of the culture and to perform identification tests.

= The preparation of selective diagnostic media with the addition of specific compounds must be validated by the user.

= Biochemical, immunological, molecular, or mass spectrometry testing should be performed on isolates, from pure culture, for complete
identification.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. Corbel MJ, Elberg SS, Cosivi O. Brucellosis in Humans and Animals. World Health Organization Press; Geneva: 2006.]

2. Jones LM, Brinley Morgan WJ. A preliminary report on a selective medium for the culture of Brucella, including fastidious types. Bull Wid Hith Org 1958; 19:200.

3. Farrell ID. The development of a new selective medium for the isolation of Brucella abortus from contaminated sources’, Research in Veterinary Science 1974;
16(3): 280-286

4. Marin CM, Alabart JL, Blasco JM. Effect of antibiotics contained in two Brucella selective media’, J Clin Microbiol 1966; 34(2), 426428

5. Ledwaba MB et al. Investigating selective media for optimal isolation of Brucella spp. in South Africa. Onderstepoort J Vet Res v.87(1); 2020.

PACKAGING
Product Type REF Pack
Brucella Medium Base Dehydrated medium | 4012752 @ 500 g (11L)

IFU rev 1, 2022/05

BRYANT BURKEY BROTH BASE WITH RESAZURIN

Dehydrated culture medium

INTENDED USE
Medium for the detection and enumeration of spores of lactate fermenting clostridia.

COMPOSITION - TYPICAL FORMULA*
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Tryptone 15.0g
Yeast extract 50¢g
Beef extract 759
Sodium acetate 509
Cysteine HCI 05¢g
Resazurin 2.5mg

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Bryant and Burkey Medium is based on the lactate fermentation media described by Rosenberger' and Bryant and Burkey?, as modified by
Bergére®. Bryant Burkey Broth Base with Resazurinis prepared according to the formulation recommended by CNERNA®.

It is suitable for the enumeration of spores of lactate fermenting Clostridia spp. in silage, milk and dairy products and in particular for the detection
of Clostridium tyrobutyricum responsible for the “late blowing” in brine salted semi-hard and hard cheese. The gas produced by the growth of
clostridia swells the cheese and is responsible for defect known as butyric swelling, resulting in bad taste.

Tryptone, yeast extract and beef extract provide nitrogen, carbon, vitamins, minerals and amino acids for microbial growth. L-cysteine is the
reducing agent and resazurin is a redox indicator and monitors the oxygen level. Sodium acetate promotes the spore germination, which is
activated by the heat treatment of the sample and improves the selectivity of the medium. Sodium lactate is not included in the medium so it must
be added; sodium lactate, in the presence of sodium acetate, is fermented under anaerobic conditions by C. tyrobutyricum and other lactate-
fermenting clostridia into butyric acid, acetic acid and gases (CO, and H,). Gas production is demonstrated by an upward movement of a paraffin
plug which is overlaid on the medium.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 33 g in 1000 mL of cold purified water and add 10 g of 50% sodium lactate solution. Heat to dissolve stirring constantly. Distribute
10 mL in 16x160 mm tubes. Sterilize by autoclaving at 121°C for 15 minutes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution and prepared tubes appearance light brown to reddish, limpid

Final pH at 20-25 °C 59+0.1

SPECIMENS

Dairy samples decontaminated by heating for 10 minutes at 75°C in order to destroy all the vegetative forms. For detailed information on sample
collection and handling procedures, consult appropriate texts.*
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TEST PROCEDURE

1. Cool the tubes to 25°C after autoclaving or regenerate the anaerobic conditions by heating the tubes to 100°C for 10 minutes if the medium
is pink for more than 1/3 of its height. Do not repeat the operation more than once.

Inoculate colourless tubes with 1 mL of sample and 1 mL of its tenfold dilutions. using MPN method with five tubes.

Overlay the medium with 2 mL (1.5-2 cm) of paraffin autoclaved at 121°C for 15 minutes and cooled to 58-60°C.

Heat the tubes at 75°C for 10 minutes to destroy vegetative cells and activate the germination of spores.

Cool the tubes rapidly in an ice-water bath to solidify the paraffin.

Incubate the inoculated tubes at 37°C for up to 7 days. The tubes are evaluated every 48 hours.

SO A WN

READING AND INTERPRETATION

After incubation observe the presence of growth (turbidity of the medium) and gas formation.

Tubes with growth and gas formation indicated by a 1 cm raise of the paraffin plug are considered positive.*
Calculate the number of Clostridium spp by MPN tables/software.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
C. tyrobutyricum ATCC 25755 35-37° / 44-48H /AN growth with gas

AN: anaerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD
= The nutritional requirements of microorganisms can be different, it is therefore possible that some microbial strains do not grow or grow scantily.
= Sub-cultures onto suitable solid media are necessary for purification of the culture and to perform identification tests.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.

REFERENCES

1. Rosenberger KF. The development of methods for the study of obligate anaerobes in silage. Proc Soc Appl Bacteriol 1951; 14:161-164

2. Bryant MP, Burkey LA. The characteristics of lactate-fermenting sporeforming anaerobes from silage. J Bacteriol 1956; 71: 43-46

3. Bergeére JL, Gouet P, Hermier J, Mocquot G. Les Clostridium du groupe butyrique dans les produits laitiers. Ann Inst Pasteur 1968;19: 41-54

4. CNERNA (Commission « Qualité Bactériologique du lait » du Centre National de Coordination des Etudes et Recherches sur la Nutrition et I’Alimentation):
Recommandations pour I'estimation de la contamination du lait en spores de Clostridia par la méthode de culture en milieu liquide. Revue Laitiere Francaise 1986;
451:39-45.

PACKAGING
Product - Type [ REF ' Pack
Bryant Burkey Broth Base with Resazurin | Dehydrated medium | 4012692 | 500 g (15.1L)

IFU rev 1, 2022/05

BUFFERED PEPTONE WATER

Dehydrated and ready-to-use culture medium

INTENDED USE

Buffered Peptone Water is used as non-selective pre-enrichment medium and diluent in
procedures for the detection and enumeration of bacteria, and pathogens such as
Salmonella, Cronobacter, Listeria monocytogenes, Listeria spp. Enterobacteriaceae, in
foods, animal feeding stuffs, water and other materials.

The medium complies with the specifications given by ISO 6579, ISO 11290-2, ISO
22964, 1ISO 21528-1, ISO 6887, ISO 19250.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)
DEHYDRATED MEDIUM AND READY-TO-USE TUBES AND FLASKS

Peptone® 10.0g
Sodium chloride 509
Disodium hydrogen phosphate anhydrous 3.5g"
Monopotassium phosphate 159

*The formula may be adjusted and/or supplemented to meet the required performances criteria.
°Includes enzymatic digest of casein

A equivalent to disodium hydrogen phosphate dodecahydrate 9 g/L

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Buffered Peptone Water is the historical formulation included in the Biolife catalogue since the late 1960s, prepared with a universal peptone

which includes enzymatic digest of casein, particularly rich in nutrients and with a buffer system that allows optimal recovery of microorganisms

even when present in the sample in a very low number or sub-lethally injured.

Buffered Peptone Water can be used as:

= a non-selective pre-enrichment medium for the detection of Salmonella according to ISO 6579,"2 in samples of the food chain and according to
ISO 19250 in water samples;?

= a non-selective pre-enrichment medium for the detection of Cronobacter according to 1ISO 22964 in samples of the food chain;*

= a non-selective enrichment medium for the detection of Enterobacteriaceae according to 1ISO 21528 in samples of the food chain;®

= a diluent for the enumeration of Listeria monocytogenes and of Listeria spp. according to ISO 11290-2;°

= a diluent for the enumeration of microorganisms according to ISO 6887.7
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Peptone provides carbon, nitrogen, vitamins and minerals for microbial growth, sodium chloride maintains the osmotic balance, while phosphates
buffer the medium at pH 7.0. The pH 7.2 medium variant according to FDA-BAM is available under code 401278S.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 20 g in 1000 mL of cold purified water. Mix thoroughly and warm gently to completely dissolve the powder, if necessary. Distribute into
flasks or tubes of suitable capacity and sterilise in the autoclave at 121°C for 15 minutes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared medium appearance pale yellow, limpid

Final pH at 20-25 °C 7.0+0.2

SPECIMENS

Waters, foods, animal feeding stuffs, environmental samples in the area of food production and food handling. Refer to applicable International
Standards for the collection, transport, storage of samples and operate in accordance with good laboratory practice. *-”

TEST PROCEDURE

For details of sample preparation and enrichment, refer to the Standards cited according to the intended use.'”

Pre-enrichment for Salmonella detection: in general, 225 mL of Buffered Peptone Water are inoculated with 25 g of the test portion, then incubated
between 34°C and 38°C for 18 h £ 2 h. It is permissible to store the pre-enriched sample after incubation at 2-8°C for a maximum of 72 h.

READING AND INTERPRETATION
Microbial growth in Buffered Peptone Water is evidenced by the development of turbidity in the broth.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. The choice of strains depends on the intended use. Consult the suitable ISO
Standard.®

LIMITATIONS OF THE METHOD

= Buffered Peptone Water is a general-purpose medium without selective properties. Suitable selective liquid and solid media must be inoculated
with the growth obtained in Buffered Peptone Water.

= The test sample may increase the turbidity of the medium although bacterial growth is not present. Subculture to appropriate media is necessary
to verify growth of organisms.

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

According to ISO 6579-1 autoclaved Buffered Peptone Water may be stored in closed containers at 2-8 °C for up to six months.’
Ready-to-use medium in tubes and bottles

Store tubes and flasks in their original pack at 2-8°C away from direct light.

REFERENCES

1. 1S0O 6579-1:2017/AMD 1:2020 Microbiology of the food chain - Horizontal method for the detection, enumeration and serotyping of Salmonella - Part 1: Detection
of Salmonella spp. - Amendment 1: Broader range of incubation temperatures, amendment to the status of Annex D, and correction of the composition of MSRV
and SC

2. ISO/TS 6579-2:2012 Microbiology of food and animal feed - Horizontal method for the detection, enumeration and serotyping of Salmonella - Part 2: Enumeration

by a miniaturized most probable number technique.

1ISO 19250:2010 Water quality - Detection of Salmonella spp.

1ISO 22964:2017 Microbiology of the food chain - Horizontal method for the detection of Cronobacter spp.

ISO 21528-1:2017 Microbiology of the food chain - Horizontal method for the detection and enumeration of Enterobacteriaceae -Part 1: Detection of

Enterobacteriaceae

6. 1SO 11290-2017 Microbiology of the food chain - Horizontal method for the detection and enumeration of Listeria monocytogenes and of Listeria spp. -Part 2:
Enumeration method

7. 1SO 6887-1:2017 Microbiology of the food chain - Preparation of test samples, initial suspension and decimal dilutions for microbiological examination -Part 1:
General rules for the preparation of the initial suspension and decimal dilutions

8. SO 11133:2014 Microbiology of food, animal feed and water - Preparation, production, storage and performance testing of culture media

oA w

5112783 | 6x 225 mL

PACKAGING
| Product | Type REF Pack
‘ Buffered Peptone Water ‘ Dehydrated medium 4012782 | 5009 (25L)
4012784 | 5kg (250 L)
| Buffered Peptone Water | Ready-to-use medium in tubes 551278 20 x 9 mL
‘ Buffered Peptone Water ‘ Ready-to-use medium in flasks 5112782 | 6 x 90 mL

IFU rev 2, 2022/06

BUFFERED PEPTONE WATER (CASEIN)

Dehydrated culture medium

INTENDED USE

Buffered Peptone Water (Casein) is used as non-selective pre-enrichment medium and diluent in procedures for the detection and enumeration
of bacteria, and pathogens such as Salmonella, Cronobacter, Listeria monocytogenes in food and animal feeding stuffs, water and other materials.
The medium complies with the specifications given by ISO 6579, ISO 11290-2, ISO 22964, 1ISO 21528-1, ISO 6887, ISO 19250.

Biolife Manual Edition 4.0
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COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Enzymatic digest of casein 10.0g
Sodium chloride 50¢9
Disodium hydrogen phosphate anhydrous 3.5g"
Potassium dihydrogen phosphate 15¢9

*The formula may be adjusted and/or supplemented to meet the required performances criteria.
A equivalent to disodium hydrogen phosphate dodecahydrate 9 g/L

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Most of the International Standards, recommending the use of Buffered Peptone Water, indicate as the ingredient of animal origin to be included

in the formula, a material with the generic term "Peptone” and as an example cite enzymatic digest of casein.'®

The ISO 19250 Standard for the detection of Salmonella in water, recommending the use of Buffered Peptone Water, explicitly mentions enzymatic

digest of casein as the ingredient of animal origin to be included in the formula.®

Buffered Peptone Water (Casein) is manufactured with a selected enzymatic digest of casein, particularly rich in nutrients and with a buffer system

that allows optimal recovery of microorganisms even when present in the sample in a very low number or sub-lethally injured.

Buffered Peptone Water (Casein) can be used as:

= a non-selective pre-enrichment medium for the detection of Salmonella according to ISO 6579,"2 in samples of the food chain and according to
ISO 19250 in water samples;®

= a non-selective pre-enrichment medium for the detection of Cronobacter according to 1ISO 229647

= a non-selective enrichment medium for the detection of Enterobacteriaceae according to 1ISO 21528;*

= a diluent for the enumeration of Listeria monocytogenes and of Listeria spp. according to ISO 11290-2;°

= a diluent for the enumeration of microorganisms according to ISO 6887.°

The enzymatic digest of casein provides carbon, nitrogen, vitamins and minerals for microbial growth, sodium chloride maintains the osmotic

balance, while phosphates buffer the medium at pH 7.0.

DIRECTIONS FOR DEHYDRATED MEDIUM PREPARATION
Suspend 20 g in 1000 mL of cold purified water. Mix thoroughly and warm gently to completely dissolve the powder, if necessary. Distribute into
flasks or tubes of suitable capacity and sterilise in the autoclave at 121°C for 15 minutes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared medium appearance pale yellow, limpid

Final pH at 20-25 °C 7.0+£0.2

SPECIMENS

Waters, foods, animal feeding stuffs, environmental samples in the area of food production and food handling. Refer to applicable international
standards'-” for the collection, transport, storage of samples and operate in accordance with good laboratory practice.

TEST PROCEDURE

For details of sample preparation and enrichment, please refer to the standards cited according to the intended use.™®

For the pre-enrichment of Salmonella in water Buffered Peptone Water (Casein) is inoculated at ambient temperature with a known volume of the
sample or its dilutions, then incubated at 36 + 2 °C for 18 h + 2 h. Larger volumes can be concentrated using membrane filtration and the membrane
filter is then added to Buffered Peptone Water.

READING AND INTERPRETATION
Microbial growth in Buffered Peptone Water (Casein) is evidenced by the development of turbidity in the broth.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. The choice of strains depends on the intended use. Consult the Standard cited.®

LIMITATIONS OF THE METHOD

= Buffered Peptone Water (Casein) is a general-purpose medium without selective properties. Suitable selective liquid and solid media must be
inoculated with the growth obtained in Buffered Peptone Water (Casein).

= The test sample may increase the turbidity of the medium although bacterial growth is not present. Subculture to appropriate media is necessary
to verify growth of organisms.

STORAGE CONDITIONS
Upon receipt, store at +10°C /+30°C away from direct light in a dry place.
According to ISO 6579-1, autoclaved Buffered Peptone Water may be stored in closed containers at 2-8 °C for up to six months.’

REFERENCES

1. 180 6579-1:2017/AMD 1:2020 Microbiology of the food chain - Horizontal method for the detection, enumeration and serotyping of Salmonella - Part 1: Detection
of Salmonella spp. - Amendment 1: Broader range of incubation temperatures, amendment to the status of Annex D, and correction of the composition of MSRV
and SC

2. ISO/TS 6579-2:2012 Microbiology of food and animal feed - Horizontal method for the detection, enumeration and serotyping of Salmonella - Part 2: Enumeration
by a miniaturized most probable number technique.

3. IS0 19250:2010 Water quality - Detection of Salmonella spp.

4. I1SO 21528-1:2017 Microbiology of the food chain - Horizontal method for the detection and enumeration of Enterobacteriaceae -Part 1: Detection of
Enterobacteriaceae

5. 1SO 11290-2017 Microbiology of the food chain - Horizontal method for the detection and enumeration of Listeria monocytogenes and of Listeria spp. -Part 2:
Enumeration method

6. 1SO 6887-1:2017 Microbiology of the food chain - Preparation of test samples, initial suspension and decimal dilutions for microbiological examination -Part 1:
General rules for the preparation of the initial suspension and decimal dilutions

7. 1S0O 22964:2017 Microbiology of the food chain - Horizontal method for the detection of Cronobacter spp.

8. 1SO 11133:2014 Microbiology of food, animal feed and water - Preparation, production, storage and performance testing of culture media
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PACKAGING
Product Type REF Pack
Buffered Peptone Water (Casein) Dehydrated medium 401278C2 | 5009 (251L)
401278C4 | 5kg (250L)

IFU rev 2, 2022/06

BUFFERED PEPTONE WATER (MEAT)

Dehydrated culture medium

INTENDED USE
Buffered Peptone Water (Meat) is used as non-selective pre-enrichment medium or as a diluent in several microbiological procedures.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Enzymatic digest of animal tissue 10.0g
Sodium chloride 5049
Disodium hydrogen phosphate anhydrous 35g*
Monopotassium phosphate 15¢9

*The formula may be adjusted and/or supplemented to meet the required performances criteria.
A equivalent to disodium hydrogen phosphate dodecahydrate 9 g/L

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

The ISO Standards in which Buffered Peptone Water is mentioned, specify the generic term 'Peptone’ in the medium formulation and cite the
enzymatic digest of casein as an example.® According to ISO 11133°, annex A, the term “peptone” is used to identify enzymatic digests of
different biological materials (animal tissue, casein, soy, heart, gelatine, animal and plant tissue).

European Pharmacopoeia, recommending the use of Buffered Peptone Medium, indicates a material with the generic term "Peptone" as the
ingredient of animal origin to be included in the formula without further specifying the origin of the animal tissue.”

Buffered Peptone Water (Meat) is manufactured with a selected enzymatic digest of animal tissue (meat), very rich in nutrients and with a buffer
system that allows optimal recovery of microorganisms even when present in the sample in a very low number or sub-lethally injured.

Buffered Peptone Water (Meat) can be used as a non-selective pre-enrichment medium or as a diluent in several in procedures such as

= detection of Salmonella according to ISO 6579 in samples of the food chain and according to EP” in in herbal medicinal products for oral use
and extracts used for their preparation

detection of Cronobacter according to 1ISO 22964;2

detection of Enterobacteriaceae according to ISO 21528;3

enumeration of Listeria monocytogenes and of Listeria spp. according to ISO 11290-2;*

= preparation of the sample according to 1ISO 6887-1.5

The enzymatic digest of animal tissue provides carbon, nitrogen, vitamins and minerals for microbial growth, sodium chloride maintains the osmotic
balance, while phosphates buffer the medium at pH 7.0.

DIRECTIONS FOR DEHYDRATED MEDIUM PREPARATION
Suspend 20 g in 1000 mL of cold purified water. Mix thoroughly and warm gently to completely dissolve the powder, if necessary. Distribute into
flasks or tubes of suitable capacity and sterilise in the autoclave at 121°C for 15 minutes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared medium appearance yellow, limpid

Final pH at 20-25 °C 7.0+0.2

SPECIMENS

Food samples, herbal medicinal products and extracts used for their preparation. Refer to EP and Iso Standards for the collection, transport,
storage of samples and operate in accordance with good laboratory practice.'”

TEST PROCEDURE

For details of sample preparation and enrichment, refer to the Standards cited according to the intended use.
Pre-enrichment for Salmonella detection: in general, 225 mL of Buffered Peptone Water are inoculated with 25 g of the test portion, then
incubated between 34°C and 38°C for 18 h £ 2 h.

1-5,7

READING AND INTERPRETATION
Microbial growth in Buffered Peptone Water (Meat) is evidenced by the development of turbidity in the broth.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. The choice of strains depends on the intended use. Consult the cited
references.’”

LIMITATIONS OF THE METHOD

= Buffered Peptone Water (Meat) is a general-purpose medium without selective properties. Suitable selective liquid and solid media must be
inoculated with the growth obtained in Buffered Peptone Water (Meat).

= The test sample may increase the turbidity of the medium although bacterial growth is not present. Subculture to appropriate media is necessary
to verify growth of organisms.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.
According to ISO 6579-1 autoclaved Buffered Peptone Water may be stored in closed containers at 2-8 °C for up to six months."

Biolife Manual Edition 4.0
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REFERENCES

1. 1S0 6579-1:2017/AMD 1:2020 Microbiology of the food chain - Horizontal method for the detection, enumeration and serotyping of Salmonella - Part 1: Detection
of Salmonella spp. - Amendment 1: Broader range of incubation temperatures, amendment to the status of Annex D, and correction of the

2. 1S0 22964:2017 Microbiology of the food chain - Horizontal method for the detection of Cronobacter spp.

3. ISO 21528-1:2017 Microbiology of the food chain - Horizontal method for the detection and enumeration of Enterobacteriaceae -Part 1: Detection of
Enterobacteriaceae

4. 1SO 11290-2:2017 Microbiology of the food chain - Horizontal method for the detection and enumeration of Listeria monocytogenes and of Listeria spp. -Part 2:
Enumeration method

5. 1SO 6887-1:2017 Microbiology of the food chain - Preparation of test samples, initial suspension and decimal dilutions for microbiological examination -Part 1:
General rules for the preparation of the initial suspension and decimal dilutions

6. 1SO 11133:2014 Microbiology of food, animal feed and water - Preparation, production, storage and performance testing of culture media

7. European Pharmacopoeia 11th Edition, 2022, Vol. 1; 2.6.31 Microbiological Examination of herbal medicinal products for oral use and extracts: 01/2014:20631.

PACKAGING
Product Type REF Pack
Buffered Peptone Water (Meat) Dehydrated medium 401278B2 | 500g (25L)
401278B4 | 5kg (250 L)

IFU rev 2, 2022/11

BUFFERED PEPTONE WATER pH 7.2

Dehydrated culture medium

INTENDED USE
Buffered Peptone Water pH 7.2 is used as non-selective pre-enrichment medium for the procedure of detection and enumeration of Salmonella,
according to FDA-BAM in foods.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptone 10.0g
Sodium chloride 5049
Disodium hydrogen phosphate anhydrous 35g*
Monopotassium phosphate 15¢9

*The formula may be adjusted and/or supplemented to meet the required performances criteria.
A equivalent to disodium hydrogen phosphate dodecahydrate 9 g/L

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Buffered Peptone Water pH 7.2 is manufactured with a selected peptone, particularly rich in nutrients and with a buffer system that allows optimal
recovery of microorganisms even when present in the sample in a very low number or sub-lethally injured.

The medium is prepared according to FDA-BAM medium 192 specification whose pH is set at 7.2 + 0.2," while ISO Standards (e.g 1ISO 6579)
require a medium with pH 7.0 £ 0.2

Buffered Peptone Water pH 7.2 can be used as a non-selective pre-enrichment medium according to FDA-BAM chapter 5 for the detection of
Salmonella in some foods and animal feeding stuffs.2

The peptone provides carbon, nitrogen, vitamins and minerals for microbial growth, sodium chloride maintains the osmotic balance, while
phosphates buffer the medium at pH 7.2.

DIRECTIONS FOR DEHYDRATED MEDIUM PREPARATION
Suspend 20 g in 1000 ml of cold purified water. Stir and heat if necessary to completely dissolve the powder. Distribute into flasks or tubes of
suitable capacity and sterilise in the autoclave at 121°C for 15 minutes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared medium appearance pale yellow, limpid

Final pH at 20-25 °C 72+0.2

SPECIMENS

Foods, animal feeding stuffs. Refer to applicable international standard?for the collection, transport, storage of samples and operate in accordance
with good laboratory practice.

TEST PROCEDURE

For details of sample preparation and enrichment, please refer to the Standard cited according to the intended use.?

For the pre-enrichment for Salmonella, in general, 225 mL of Buffered Peptone Water pH 7.2 are inoculated with 25 g of the sample, then incubated
for 24 + 2 h at 35°C.

READING AND INTERPRETATION
Microbial growth in Buffered Peptone Water pH 7.2 is evidenced by the development of turbidity in the broth.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. The choice of strains depends on the intended use. Consult the Standard cited.’

LIMITATIONS OF THE METHOD

= Buffered Peptone Water pH 7.2 is a general-purpose medium without selective properties. Suitable selective liquid and solid media must be
inoculated with the growth obtained in Buffered Peptone Water pH 7.2.

= Th test sample may increase the turbidity of the medium although bacterial growth is not present. Subculture to appropriate media is necessary
to verify growth of organisms.
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STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.
According to ISO 6579-12 autoclaved Buffered Peptone Water may be stored in closed containers at 2-8 °C for up to six months.

REFERENCES

1. FDA BAM Media M192: Buffered Peptone Water (BPW) Content current as of: 03/27/2018

2. FDA-BAM. Chapter 5: Salmonella. Content current as of: 03/18/2022

3. IS0 6579-1:2017 Microbiology of the food chain -- Horizontal method for the detection, enumeration and serotyping of Salmonella -- Part 1: Detection of
Salmonella spp.

PACKAGING
| Product Type |  REF | Pack

Buffered Peptone Water pH 7.2 Dehydrated medium ‘ 401278S2 ‘ 500 g (25 L)
40127884 | 5 kg (250 L)

IFU rev 2, 2022/06

BUFFERED SODIUM CHLORIDE-PEPTONE SOLUTION: see PHARMACOPOEIA DILUENT

CAMPYLOBACTER AGAR BLASER WANG

Ready-to-use plates

INTENDED USE
In vitro diagnostic device. Selective medium for the isolation of Campylobacter
spp. from faecal specimens.

COMPOSITION - TYPICAL FORMULA*

Peptocomplex 10.0g
Tryptose 1009
Peptone 30g
Maize starch 1.09
Sodium chloride 509
Agar 120g
Amphotericin B 2.0 mg
Cephalothin 15.0 mg
Trimethoprim 5.0 mg
Vancomycin 10.0 mg
Polymyxin B 2500 IU
Defibrinated sheep blood 50 mL
Purified water 950 mL

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Campylobacter jejuni on Campylobacter Agar Blaser Wang

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Campylobacter spp. are Gram-negative, oxidase-positive, non-sporeforming, curved, spiral, or S-shaped rods, 0.2-0.9 ym wide and 0.5-5 ym
long. Organisms are usually motile by means of a single polar unsheathed flagellum at one or both ends, that gives them a very characteristic
“corkscrew” motility.! They are nutritionally fastidious and grow under strictly anaerobic or microaerobic (containing approximately 5-10% O, and
5-10% CO; for recovery) conditions, but a number of Campylobacter species, including C. concisus, C. curvus, C. gracilis, C. mucosalis, C. rectus,
C. showae and some strains of C. hyointestinalis, require a hydrogen-enriched atmosphere (3-7% H, is required) for growth, a condition not
routinely used in the diagnostic laboratories.?

Gastrointestinal Campylobacter infections are acquired by ingestion of undercooked poultry, seafood, meat and produce, by the contact with
animals and by drinking untreated water or milk. In some instances, infection can progress to life-threatening extra-gastrointestinal diseases.?
C.jejuni accounts for about 90% of reported infections and most of the remainder are caused by C.coli and C./ari; other Campylobacter species
have also been isolated from cases of diarrhoea (C. helveticus, C. upsaliensis, C. hominis, C. gracilis, C. lanienae, C. peloridis, C. concisus, C.
mucosalis, C. fetus, C. hyointestinalis, C. sputorum , C.i nsulaenigrae).? The species most commonly associated with disease in humans are
thermophilic, i.e. they will grow at 42-43°C and 37°C, but not at 25°C; C.jejuni subspecies doyley, C. fetus, and C. fetus subspecies venerealis do
not grow at 42°C.*

Since the early 1970s, when C. jejuni and C. coli have been recognised as agents of gastrointestinal infections associated with food poisoning,
several liquid and plated culture media have been developed, originally designed for the examination of faeces and then extended to the detection
of Campylobacter in food and water.® The selective media for isolation of Campylobacter consist of a non-selective base to be used with or without
animal blood and of a mixture of antimicrobial compounds; among the isolation media proposed in the literature, the review by Corry and Atabay®
mentions the following media: Skirrow, Blaser Wang, Preston, mCCD Bolton, mCCD Hutchinson and Bolton, Karmali, Line TTC.

Campylobacter Agar Blaser Wang (known also as Campy-BAP) is prepared according to the formulation devised by Blaser and Wang,* who
modified the formulation of Skirrow by adding cephalothin and amphotericin B and substituting laked horse blood with defibrinated sheep blood.
The peptones supply nitrogen, carbon, and trace elements for microbial growth. Yeast extract is a source of the group B vitamins. Sheep blood
supplies additional nutrients. The selective agents of the medium are vancomycin, with a strong inhibitory activity against Gram-positive bacteria,
polymyxin B, cephalothin and trimethoprim, which mainly suppress the growth of Gram-negative bacteria and amphotericin B, included as an
antifungal compound.

PHYSICAL CHARACTERISTICS
Medium appearance red, opaque
Final pH at 20-25 °C 7.3+0.2
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SPECIMENS

Faecal specimens are preferred for isolating Campylobacter spp. from patients with gastrointestinal infections; however, rectal swabs are
acceptable for culture.’ Collect specimens before antimicrobial therapy where possible. Good laboratory practices for collection, transport and
storage of the specimens should be applied.

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Solid faeces: faeces may be diluted 1:4 in sterile saline solution or 0.1% peptone water. It has been shown that dilution significantly reduces the
amount of competing flora without compromising isolation of low numbers of pathogens.® Inoculate 3-5 drops on the medium surface.

Liquid stool: inoculate 3 drops on the medium surface.

Rectal swabs: roll the swab over a small area of the surface at the edge; then streak from this inoculated area.

For all type of specimens, streak with a loop over the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4
do not overlap.

Incubate in a microaerobic atmosphere consisting approximately of 5% O, 10% CO,, and 85% N, at 39-42°C for 40-48 hours.*

If non-thermophilic species should be isolated, incubate inoculated plates at 37 + 2°C in a microaerobic atmosphere.

READING AND INTERPRETATION

After incubation observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.
Campylobacter colonies are usually grey/white or creamy grey in colour, swarming and moist in appearance. They may appear as a layer of
growth over the surface of the agar. Colonies are usually non-pigmented.

Campylobacter species are oxidase positive. If a colony phenotypically resembling Campylobacter species is oxidase negative, subculture to
blood agar and retest after 24hr incubation.?

The presumptive identification of thermophilic and enteropathogenic Campylobacter can be done on the basis oxidase test (+) and the
characteristic motility. For a complete explanation of the identification criteria and methods, refer to the quoted references.?®

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.®

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
C. jejuni ATCC 33291 41-42°C / 40-48h / M good growth
E. coli ATCC 25922 41-42°C / 40-48h / M partially or totally inhibited

M: microaerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

Cephalothin and polymyxin B can be inhibitory to some strains of C. jejuni and C. coli and also to many of the other less commonly encountered
Campylobacter species, such as C. upsaliensis, C. hyointestinalis, and C. fetus.?

To achieve the highest yield of Campylobacter from stool samples, a combination of media based on different selective systems appears to be
the optimal method (e.g., Blaser Wang medium and a less selective Campylobacter blood free selective medium, such as Karmali or CCDA).2
Some species of Campylobacter, such as C. concisus, C. rectus, C. curvus, C. gracilis and C. showae require increased hydrogen for primary
isolation and growth. These species are usually not recovered under the conventional microaerobic conditions with the hydrogen concentration
lower than 2%.25

Campylobacter species have different optimal temperature for growth. The choice of incubation temperature for routine cultures of stool is critical
in determining the spectrum of species that will be isolated.® C. jejuni subspecies doylei, C. fetus and C. fetus subspecies venerealis do not
grow at 42°C.3

Blood free formulations (e.g., Karmali, CCDA) appear to have better performances than blood containing media.®

The clinical advantage of enrichment broths formulated to enhance the recovery of Campylobacter has not been studied adequately.®
Enrichment seems not to be necessary for samples collected in the acute campylobacteriosis phase, while Campylobacter recovery increases
in asymptomatic patients, in studies involving low numbers of the target organism, in samples not readily sent to the laboratory and in samples
taken in the convalescence phase after an episode of diarrhoea.”®

Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Store plates in their original pack at 2-8°C away from direct light.
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CAMPYLOBACTER BLOOD AGAR BASE
PRESTON ANTIMICROBIC SUPPLEMENT
(PRESTON MEDIUM)

Dehydrated culture medium and selective supplement

INTENDED USE
Basal medium and selective supplement for the isolation of thermotolerant
Campylobacter spp.

COMPOSITION *
CAMPYLOBACTER BLOOD AGAR BASE
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER) *

Beef Extract 1049
Peptone 1049
Sodium Chloride 59
Agar 159

PRESTON ANTIMICROBIC SUPPLEMENT
(VIAL CONTENT FOR 500 ML OF MEDIUM)

Cycloheximide 50 mg
Rifampicin 5mg
Trimethoprim 5mg
Polymyxin B 2.500 U.I.
Campylobacter jejuni *The formulas may be adjusted and/or supplemented to meet the required performances criteria.

on Preston medium

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Campylobacter spp. are Gram-negative, oxidase-positive, non-sporeforming, S-shaped, or spiral rods, 0.2—-0.9 pm wide and 0.5-5 pm long.
Organisms are usually motile by means of a single polar unsheathed flagellum at one or both ends, that gives them a very characteristic
“corkscrew” motility." An atmosphere containing reduced oxygen (5 to 6%) is required for microaerobic growth. The species most commonly
associated with disease in humans are thermotolerant: they will grow at 42°C - 43°C and 37°C, but not at 25°C. Campylobacter jejuni subspecies
doylei, Campylobacter fetus and C. fetus subspecies venerealis do not grow at 42°C.2

In Campylobacter infection (campylobacteriosis), the symptoms usually range from none to severe, including fever, abdominal cramping, and
diarrhoea (with or without blood/faecal white cells); nausea and vomiting may accompany the diarrhoea. Extraintestinal infections have been
reported following Campylobacter enteritis in less than 0.15% of patients, usually in very old or very young subjects, and include bacteraemia,
hepatitis, pancreatitis, meningitis, endocarditis, septic arthritis, abortion, neonatal sepsis; C. jejuni is the most often recognized infection preceding
the development of Guillain-Barré syndrome.’

Campylobacter infections are acquired by ingestion of undercooked poultry, seafood, meat and produce, by the contact with animals and by
drinking untreated water or milk. Most infections are caused by C. jejuni subsp. jejuni and C. coli: other species which sometimes cause diarrhoea
are C. lari, C. fetus subsp. fetus, C. jejuni subsp. doylei and C. upsaliensis.

Since the early 1970s, when C. jejuni and C. coli have been recognised as agents of gastrointestinal infections associated with food poisoning,
several liquid and plated culture media have been developed, originally designed for the examination of faeces and then extended to the detection
of Campylobacter in food and water.® The selective media for isolation of Campylobacter consist of a non-selective base to be used with or without
animal blood and of a mixtures of antimicrobial compounds; among the isolation media proposed in the literature, the review by Corry and Atabay®
mentions the following media: Skirrow, Blaser Wang, Preston, mCCD Bolton, mCCD Hutchinson and Bolton, Karmali, Line TTC.

Preston medium, is prepared according to the formulation described by Bolton and Robertson? and consists of Campylobacter Blood Agar Base
with the addition of Preston Antimicrobic Supplement and lysed horse blood. Campylobacter Blood Agar Base is essentially a Nutrient Broth n °
2 with the addition of agar and was chosen by Bolton and Robertson for its low content in trimethoprim inhibitors.2

A comparison of Skirrow's, Butzler's, Blaser's, Campy-BAP and Preston media for Campylobacter spp. was made by Bolton et al.® using human,
animal and environmental specimens. Butzler's medium gave the lowest isolation rate and Preston medium, which was the most selective, the
highest isolation rate. Enrichment culture using Preston enrichment broth gave a higher isolation rate than direct plating onto Preston medium.
Therefore Preston medium can be used for the isolation of C. jejuni and C. coli, from specimens of human origin, environmental samples, animals
and poultry.

Enrichment seems not to be necessary for samples collected in the acute campylobacteriosis phase, while Campylobacter recovery increases in
asymptomatic patients, in studies involving low numbers of the target organism, in samples not readily sent to the laboratory and in samples taken
in the convalescence phase after an episode of diarrhea.?*

Preston medium may be used as a second enrichment medium in the procedure recommended by ISO 10272-15 for the detection of
Campylobacter spp. in food, especially in the presence of background flora resistant to 3rd generation R-lactams like cefoperazone not inhibited
by the first choice medium mCCD agar.

Meat extract and peptone provide nitrogen, carbon and trace elements for microbial growth; sodium chloride maintains the osmotic balance; lysed
horse blood neutralizes the trimethoprim antagonists which may be present as residues in the peptones'. The antimicrobials of the selective
supplement have the following properties: polymyxin is an antibiotic active against Gram-positive bacteria, trimethoprim mainly inhibits the growth
and swarming of Proteus spp., rifampicin has an inhibitory activity on Gram-positive and Gram-negative bacteria other than Campylobacter,
cycloheximide is included in the formulation as an antifungal.’

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 20 g in 475 mL of cold purified water. Heat to boiling, stirring constantly, sterilize by autoclaving at 121°C for 15 minutes. Cool to 47-
50°C and add 25 mL of lysed horse blood (REF 90HLX100) and the content of one vial of Preston Antimicrobic Supplement reconstituted with 2
mL of acetone/sterile purified water (1:1) under aseptic conditions. Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
Campylobacter Blood Agar Base

Dehydrated medium appearance yellow, fine, homogeneous, free-flowing powder
Solution appearance yellow, limpid

Prepared plates appearance red-violet, limpid

Final pH at 20-25 °C 75+0.2
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Preston Antimicrobic Supplement

Freeze-dried supplement appearance short, red-brown pastille
Reconstituted supplement appearance red, limpid
SPECIMENS

Good laboratory practices for collection, transport and storage of the samples should be applied. For non-clinical samples, refer to the applicable
international standard.®

TEST PROCEDURE

Allow plates to come to room temperature.

Food chain samples®: detection of Campylobacter by enrichment, in samples with low numbers of campylobacters and low level of background

microflora and/or with stressed campylobacters, e.g., cooked or frozen products.

1. Combine a quantity of 10 g or 10 mL of the test portion with 90 mL of the enrichment medium Bolton broth* so to obtain a 1 in 10 dilution, and
homogenize.

2. Incubate the initial suspension in a microaerobic atmosphere at 37 + 1°C for4 hto 6 h, then at 41,5+ 1°C for44 h + 4 h.

3. Using the culture obtained in the enrichment medium inoculate with a sterile 10 pL loop the surface of the first selective isolation medium,
mCCD agar**. Proceed in the same manner with the second Campylobacter selective isolation medium chosen by the user (e.g., Preston
Medium) ***

4. Incubate the plates at 41,5 £ 1°C in a microaerobic atmosphere for 44 h + 4 h.

5. After 44 h £ 4 h of incubation, examine the plates for typical and/or suspect colonies of Campylobacter.

Notes

*  Bolton Broth: Campylobacter Bolton Enrichment Broth Base, REF 401286B, added with Bolton Broth Selective Supplement REF 4240025 and Lysed Horse Blood
REF 90HLX100.

**  mCCD Agar: Campylobacter Free Medium Base (nCCDA), REF 4012822, with the addition of CCDA Antimicrobic Supplement (REF 4240020).
Using a second plating medium with selective agents different from those in mCCD agar could improve Campylobacter detection, especially in the presence of
background flora resistant to 3 generation R-lactams like cefoperazone.

READING AND INTERPRETATION

After incubation observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.
Campylobacter colonies usually are grey/white or creamy grey in colour, swarming and moist in appearance. They may appear as a layer of
growth over the surface of the agar. Colonies are usually non-pigmented.

The recognition of colonies of Campylobacter is to a large extent a matter of experience and their appearance can vary somewhat, not only from
strain to strain, but also from batch to batch of the selective culture medium used.®

Campylobacter species are oxidase positive. If a colony phenotypically resembling Campylobacter species is oxidase negative, subculture to
blood agar and retest after 24h incubation.®

The presumptive identification of thermophilic and enteropathogenic Campylobacter can be done on the basis oxidase test (+), the absence of
growth with an incubation at 25°C and the characteristic microscopic morphology/motility (curved bacilli with a spiralling “corkscrew” motility).
For a complete explanation of the identification criteria and methods, refer to the quoted references.5,®

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

C. jejuni ATCC 33291 39-42°C / 40-48h /M good growth

C. coli ATCC 43478 39-42°C / 40-48h /M good growth

E. coli ATCC 25922 39-42°C / 40-48h /M partially or totally inhibited
S. aureus  ATCC 25923 39-42°C / 40-48h / M inhibited

A: aerobic incubation; M: microaerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= With incubation at 42-43°C some strains of C. fetus, C. upsaliensis C. jejuni subsp. doylei may not grow on the medium.’

= Campylobacter is sensitive to the moisture level on plating media: dry plates yield smaller colonies, the more humid the medium the more
colonies develop with typical morphology."

= If possible, use the plates on the day of their preparation. If necessary, store laboratory prepared plates for no more than 5 days in the dark at

2-8 °C. Excessive drying of the plates can lead to diagnostic errors."

Prolonged incubations beyond 48 hours may result in the development of contaminants that mask the growth of Campylobacter.?

= To achieve the highest yield of Campylobacter from stool samples or food, a combination of media that includes Preston medium and a second
selective medium, based on a different selective system, appears to be the optimal method (e.g., mCCDA).>"°

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

Selective supplement

Store the product in the original package at +2°C /+8°C away from direct light.

According to Baird RM et al. the self-prepared plates can be stored at +2/+8°C for 10 days.""
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PACKAGING
Product Type REF Pack
Campylobacter Blood Agar Base Dehydrated medium 4012852 5009 (12.51)
Preston Antimicrobic Supplement Freeze-dried supplement 4240017 10 vials, each for 500 mL of medium
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m-CCDA Agar
CAMPYLOBACTER BLOOD
FREE MEDIUM BASE BOLTON (m-CCDA)

BOLTON CCDA ANTIMICROBIC SUPPLEMENT CAMPYLOBACTER
BLOOD FREE AGAR (CCDA BOLTON)

Dehydrated and ready-to-use culture medium and selective supplement

INTENDED USE
Selective medium for the isolation of Campylobacter spp. in foodstuffs and other samples.

COMPOSITION*
CAMPYLOBACTER BLOOD FREE MEDIUM BASE BOLTON - DEHYDRATED MEDIUM
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Beef extract 10.00 g
Peptone 10.00 g
Tryptone 3.00g
Sodium chloride 5.00¢g
Charcoal 4.00¢g
Sodium deoxycholate 1.00g
Ferrous sulphate 0.25¢g
Sodium pyruvate 0.25¢g
Agar 1550 g

BoLTON CCDA ANTIMICROBIC SUPPLEMENT

(VIAL CONTENTS FOR 500 ML OF MEDIUM)

Cefoperazone 16 mg
Amphotericin B 5 mg

CAMPYLOBACTER BLOOD FREE AGAR (CCDA BOLTON)
READY-TO-USE PLATES, TYPICAL FORMULA

Campylobacter Blood Free Medium Base Bolton 499

Cefoperazone 32 mg
Amphotericin B 10 mg
Purified water 1000 mL

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Since the early 1970s, when C. jejuni and C. coli have been recognised as agents of gastrointestinal infections associated with food poisoning,
several liquid and plated culture media have been developed, originally designed for the examination of faeces and then extended to the detection
of Campylobacter in food and water."

The selective media for isolation of Campylobacter consist of a non-selective base to be used with or without animal blood and of a mixture of
antimicrobial compounds; among the isolation media proposed in the literature, the review by Corry and Atabay' mentions the following media:
Skirrow, Blaser Wang, Preston, mCCD Bolton, mCCD Hutchinson and Bolton, Karmali, Line TTC.

Blood free formulations (e.g., mCCDA, Karmali) appear to have better performances than blood containing media.?

Campylobacter Blood Free Medium CCDA Bolton is prepared according the formulation proposed by Bolton, Hutchinson and Coates® and later
modified by the replacement of cefazolin with cefoperazone to improve the selectivity properties.* The medium is recommended by ISO 102725°
for detection and enumeration of Campylobacter spp. in samples of the food chain and by ISO 17995’ for detection and enumeration of
thermotolerant Campylobacter spp, in water. It is included by APHA® and FDA-BAM? in the range of selective isolating agars for the detection of
Campylobacter in food.

The medium is known also as “modified charcoal cefoperazone deoxycholate agar (mCCD agar)”

Beef extract, tryptone and peptone provide nitrogen, carbon, minerals and amino acids for the microbial growth. Charcoal, sodium pyruvate and
ferrous sulphate, enhance the isolation and the oxygen tolerance of Campylobacter spp. by quenching superoxide anions and hydrogen peroxide
which occur spontaneously in the culture medium'®; sodium chloride maintains the osmotic balance. The selective agents of the medium are:
sodium deoxycholate active against Gram-positive bacteria, cefoperazone which mainly suppresses the growth of Gram-negative bacteria and
amphotericin B, included as an antifungal compound.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 24.5 g of Campylobacter Blood Free Medium Base Bolton in 500 mL of cold purified water. Heat to boiling with frequent agitation,
sterilize by autoclaving at 121°C for 15 minutes and cool to 47-50°C. Add the contents of one vial of Bolton CCDA Antimicrobic Supplement
(REF 4240020) reconstituted with 5 mL of sterile purified water. Mix well and pour into sterile Petri dishes.
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PHYSICAL CHARACTERISTICS
Campylobacter Blood Free Medium Base Bolton

Dehydrated medium appearance black, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance black opaque

Final pH at 20-25 °C 74+0.2

Bolton CCDA Antimicrobic Supplement

Freeze-dried supplement appearance short, yellowish pastille

Reconstituted supplement appearance pale yellow, opalescent

SPECIMENS

Water, foods, animal feeding stuffs, environmental samples in the area of food production and food handling. Refer to applicable International
Standards®” for the collection, transport, storage and preparation of samples and operate in accordance with good laboratory practice.

TEST PROCEDURE

Detection of Campylobacter in food samples

According to 1ISO 10272-1°, depending on the type of sample and the purpose of the test, three different detection procedures of Campylobacter

can be used:

A. detection of Campylobacter by enrichment, in samples with low numbers of campylobacters and low level of background microflora and/or
with stressed campylobacters: enrichment in Bolton broth* with incubation in a microaerobic atmosphere at 37°C for 4 h to 6 h and then at
415+1°Cfor44+4h.

B. detection of Campylobacter by enrichment, in samples with low numbers of campylobacters and high level of background microflora:
enrichment in Preston broth” with incubation in a microaerobic atmosphere at 41.5 + 1 °C for 44 + 4 h.

C. detection of Campylobacter by direct plating, in samples with high numbers of campylobacters.

Detection procedure A: from the enrichment culture in Bolton Broth, inoculate two selective solid media:

1) mCCD Agar, 2) any other solid selective Campylobacter medium using a different selective principle.

Detection procedure B: from the enrichment culture in Preston Broth inoculate the plates of mMCCDA agar.

Detection procedure C: the test portion is plated directly or after suspending in an appropriate amount of liquid onto the plates of mCCD agar.

The selective isolation agars are incubated at 41.5 £ 1 °C in a microaerobic atmosphere and examined after 44 h to detect the presence of suspect

Campylobacter colonies.

Enumeration of Campylobacter in food samples

According to ISO 10272-2¢, well dried mCCDA plates are inoculated with 0.1 mL of the test portion if the product is liquid or of the initial suspension

in the case of other products.

Other plates are prepared under the same conditions, using decimal dilutions of the test portion or of the initial suspension.

If it is necessary to estimate low numbers of Campylobacter, the limit of enumeration may be lowered by examining 1 mL of the initial suspension

distributed either on the surface of mMCCDA agar plates in a large Petri dish (140 mm or three regular plates (90 mm), in duplicate.

The inoculum is spread over the surface of the agar and the plates are incubated at 41.5 + 1 °C in a microaerobic atmosphere and examined after

44 h to record the number of suspect Campylobacter colonies.

Detection of Campylobacter in water samples

In general, the detection of Campylobacter in water, according to ISO 17995, requires enrichment followed by isolation of colonies and their

confirmation.” Samples with expected high contamination levels are inoculated directly into Preston broth; where the expected level of background

microorganisms is low and samples cannot be processed by membrane filtration, Bolton broth may be used. If no information about the
contamination level is available, both broths should be used.

The incubated enrichment broths are inoculated onto mCCDA plates and incubated at 41.5+ 1 °C for 44 + 4 h.

*Bolton broth: Campylobacter Bolton Broth Base REF 401286B2 + Bolton Broth Selective Supplement REF 4240025.
APreston broth: Nutrient Broth n°® 2 REF 401812S2 + Preston Antimicrobic Supplement REF 4240022 + Lysed Horse Blood REF 90HLX100.

After incubation observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.
Campylobacter colonies usually are greyish on mCCD Agar, often with a metallic sheen, and are flat and moist, with a tendency to spread.
Colonies tend to spread less on drier agar surfaces. Other forms of colonies may occur.

The suspect Campylobacter colonies are examined for morphology and motility using a microscope and sub-cultured on a non-selective blood
agar, and then confirmed by detection of oxidase activity and an aerobic growth test at 25°C.

Characteristics of Campylobacter.

morphology: small curved bacilli, motility: characteristic corkscrew darting, aerobic growth at 25°C: negative, oxidase test: positive.

C. coli, C. jejuni, C. lari, C. upsaliensis can be differentiated by catalase test, hydrolysis of hippurate and indoxyl acetate test

As an alternative, or in addition, to the confirmation and identification tests, other tests such as PCR test, serological methods, MALDI-TOF-MS
analysis, can be used.

For a complete explanation of the identification criteria and methods, refer to the quoted reference.5®

USER QUALITY CONTROL

All manufactured lots of the products are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
C. jejuni ATCC 33291 40.5-42.5°C / 40-48h / M good growth

C. coli ATCC 43478 40.5-42.5°C / 40-48h / M good growth

E. coli ATCC 25922 40.5-42.5°C/40-48h / M inhibited

S. aureus ATCC 25923 40.5-42.5°C / 40-48h /| M inhibited

M: microaerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= The most numerous contaminants found in the mCCD agar medium are Enterobacteriaceae, which are resistant to cefoperazone when present
in high numbers, especially Klebsiella oxytoca.’

= The procedures described above target the thermotolerant Campylobacter spp. relevant for human health. The most frequently encountered
strains are C. jejuni and C. coli. However, other species have been described (C. /ari, C. upsalinesis and others).®

= The recognition of colonies of Campylobacter is to a large extent a matter of experience and their appearance can vary somewhat.’
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STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

Freeze-dried supplement

Store the product in the original package at 2-8°C away from direct light.

According to ISO 10272 the self-prepared mCCDA plates can be stored undried at 5 + 3 °C in the dark for up to 1 month.%®
Ready-to-use plates

Store plates in their original pack at 2-8°C away from direct light.
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PACKAGING
. Product T REF | Pack
‘ Campylobacter Blood Free Medium Base Bolton (m- ‘ hydrated medium 4012822  500g (10.2L)
CCDA)
Bolton CCDA Antimicrobic Supplement Freeze-dried 4240020 = 10 vials, each for 500 mL of medium
supplement
\ Campylobacter Blood Free Agar (CCDA Bolton) | Ready-to-use plates 541113 | 2 x 10 plates @ 90 mm
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CAMPYLOBACTER BLOOD FREE MEDIUM BASE (KARMALI)
KARMALI ANTIMICROBIC SUPPLEMENT
CAMPYLOBACTER BLOOD FREE AGAR (KARMALLI)

Dehydrated culture medium and selective supplement

INTENDED USE

In vitro diagnostics. Basal medium, selective supplement and ready-to-use plates
for the isolation of thermotolerant Campylobacter spp. from clinical and other
specimens.

COMPOSITION *
CAMPYLOBACTER BLOOD FREE MEDIUM BASE (KARMALI), DEHYDRATED MEDIUM
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptocomplex 10.000 g
Tryptose 10.000 g
Peptone 3.000 g
Maize starch 1.000 g
Sodium chloride 5.000g
Charcoal 4.000 g
Haematin 0.032 g
Sodium pyruvate 0.100 g
Cycloheximide 0.100 g
Agar 14.00 g

KARMALI ANTIMICROBIC SUPPLEMENT

(VIAL CONTENTS FOR 500 ML OF MEDIUM)

Cefoperazone 16 mg
Vancomycin 10 mg

CAMPYLOBACTER BLOOD FREE AGAR (KARMALI)
READY-TO-USE PLATES, TYPICAL FORMULA

Campylobacter coli on Campylobacter Blood Free Medium Base (Karmali) 48.2¢g
Campylobacter Blood Free Medium (Karmali) Cefoperazone 32.0 mg
Vancomycin 20.0 mg
Purified water 1000 mL

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Campylobacter spp. are Gram-negative, oxidase-positive, non-spore forming, S-shaped, or spiral rods, 0.2-0.9 ym wide and 0.5-5 ym long.
Organisms are usually motile by means of a single polar unsheathed flagellum at one or both ends, that gives them a very characteristic
“corkscrew” motility." An atmosphere containing reduced oxygen (5 to 6%) is required for microaerobic growth. The species most commonly
associated with disease in humans are thermotolerant: they will grow at 42°C - 43°C and 37°C, but not at 25°C. Campylobacter jejuni subspecies
doylei, Campylobacter fetus and C. fetus subspecies venerealis do not grow at 42°C.2
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In Campylobacter infection (campylobacteriosis), the symptoms usually range from none to severe, including fever, abdominal cramping, and
diarrhoea (with or without blood/faecal white cells); nausea and vomiting may accompany the diarrhoea. Extraintestinal infections have been
reported following Campylobacter enteritis in less than 0.15% of patients, usually in very old or very young subjects, and include bacteraemia,
hepatitis, pancreatitis, meningitis, endocarditis, septic arthritis, abortion, neonatal sepsis; C.jejuni is the most often recognized infection preceding
the development of Guillain-Barré syndrome.’

Campylobacter infections are acquired by ingestion of undercooked poultry, seafood, meat and produce, by the contact with animals and by
drinking untreated water or milk. Most infections are caused by C. jejuni subsp. jejuni and C. coli: other species which sometimes cause diarrhoea
are C. lari, C. fetus subsp. fetus, C. jejuni subsp. doylei and C. upsaliensis.

Since the early 1970s, when C. jejuni and C. coli have been recognised as agents of gastrointestinal infections associated with food poisoning,
several liquid and plated culture media have been developed, originally designed for the examination of faeces and then extended to the detection
of Campylobacter in food and water.® The selective media for isolation of Campylobacter consist of a non-selective base to be used with or without
animal blood and of a mixture of antimicrobial compounds; among the isolation media proposed in the literature, the review by Corry and Atabay®
mentions the following media: Skirrow, Blaser Wang, Preston, mCCD Bolton, mCCD Hutchinson and Bolton, Karmali, Line TTC.
Campylobacter Blood Free Medium Base Karmali and the selective supplement Karmali Antimicrobic Supplement are prepared according to the
formulation devised by Karmali in 1986.4 Campylobacter Blood Free Medium Karmali and Karmali Supplement are intended for the isolation of
thermotolerant Campylobacter spp. from faeces and other non-clinical samples.

The medium of Karmali et al. is a variation of mMCCDA of Bolton, Hutchinson and Coats®, using haematin rather than ferrous sulphate, vancomycin
instead of sodium deoxycholate and cycloheximide instead of amphotericin B.

The selective agents of the medium are vancomycin, with a strong inhibitory activity against Gram positive bacteria, cefoperazone, which mainly
suppresses the growth of Gram-negative bacteria and cycloheximide, included as an antifungal compound. Charcoal (in substitution of animal
blood), haematin and sodium pyruvate stimulate the growth of Campylobacter, increase its aero tolerance and inhibit the toxic compounds that
are formed during the growth.

Karmali Medium (KM) was compared to Skirrow medium (SKM) for the recovery of C. jejuni and C. coli from stool of patients with diarrhea.® These
campylobacters were isolated from 35 (2.9%) of 1,227 stools tested (29 on both media, 5 on KM alone, and one on SKM alone). Whenever C.
Jejuni and C. coli were recovered, growth was pure on 29 KM cultures (85%), but on only 11 SKM cultures (37%). Complete suppression of
"contaminating” flora occurred in 704 KM cultures (57%) compared with 426 SKM cultures (35%).

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 24.1 g in 500 mL of cold purified water. Heat to boiling with frequent agitation, sterilize by autoclaving at 118°C for 15 minutes and cool
to 47-50°C. Add the contents of one vial of Karmali Antimicrobic Supplement (REF 4240035) reconstituted with 5 mL of sterile purified water. Mix
well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
Campylobacter Blood Free Medium Base Karmali

Dehydrated medium appearance black, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance black opaque

Final pH at 20-25 °C 74+0.2

Karmali Antimicrobic Supplement

Freeze-dried supplement appearance short, dense, white pastille

Reconstituted supplement appearance limpid, colourless

SPECIMENS

Faecal specimens are preferred for isolating Campylobacter spp. from patients with gastrointestinal infections; however, rectal swabs are
acceptable for culture.® Collect specimens before antimicrobial therapy where possible. Good laboratory practices for collection, transport and
storage of the specimens should be applied. For non-clinical samples, refer to the applicable international standards.

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Solid faeces: faeces may be diluted 1:4 in sterile saline solution or 0.1% peptone water. It has been shown that dilution significantly reduces the
amount of competing flora without compromising isolation of low numbers of pathogens.? Inoculate 3-5 drops on the medium surface.

Liquid stool: inoculate 3 drops on the medium surface.

Rectal swabs: roll the swab over a small area of the surface at the edge; then streak from this inoculated area.

For all type of specimens, streak with a loop over the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4
do not overlap.

Incubate in a microaerobic atmosphere consisting approximately of 5% O,, 10% CO,, and 85% N,, at 39-42°C for 40-48 hours.?

READING AND INTERPRETATION

After incubation observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.
Campylobacter colonies usually are grey/white or creamy grey in colour, swarming and moist in appearance. They may appear as a layer of
growth over the surface of the agar. Colonies are usually non-pigmented.

Campylobacter species are oxidase positive. If a colony phenotypically resembling Campylobacter species is oxidase negative, subculture to
blood agar and retest after 24hr incubation.®

The presumptive identification of thermophilic and enteropathogenic Campylobacter can be done on the basis oxidase test (+) and the
characteristic motility.

For a complete explanation of the identification criteria and methods, refer to the quoted reference.®

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

C. jejuni ATCC 33291 39-42°C / 40-48h / M good growth

C. coli ATCC 43478 39-42°C / 40-48h /M good growth

E. coli ATCC 25922 39-42°C / 40-48h /M partially or totally inhibited
S. aureus  ATCC 25923 39-42°C / 40-48h / M inhibited

A: aerobic incubation; M: microaerobic incubation; ATCC is a trademark of American Type Culture Collection

106 Biolife Manual Edition 4.0



LIMITATIONS OF THE METHOD

= The most numerous contaminants found in the Karmali medium are Enterobacteriaceae, which are resistant to cefoperazone when present in
high numbers, especially Klebsiella oxytoca.'

= To achieve the highest yield of Campylobacter from stool samples, a combination of media that includes Karmali medium and a second selective

medium, based on a different selective system, appears to be the optimal method (e.g., Skirrow medium).8

Extending the incubation time from 48 to72 h leads to an increase in the isolation rate.®

Blood free formulations (e.g., Karmali, CCDA) appear to have better performances than blood containing media.?

= The clinical advantage of enrichment broths formulated to enhance the recovery of Campylobacter has not been studied adequately.?
Enrichment seems not to be necessary for samples collected in the acute campylobacteriosis phase, while Campylobacter recovery increases
in asymptomatic patients, in studies involving low numbers of the target organism, in samples not readily sent to the laboratory and in samples
taken in the convalescence phase after an episode of diarrhea.® ™

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is
recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for
complete identification. If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Store at 2-8°C away from direct light in a dry place.

Selective supplement and ready-to-use plates

Store the products in the original package at 2-8°C away from direct light.
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PACKAGING

Product Type REF Pack

Campylobacter Blood Free Medium Base Karmali Dehydrated 4012832 500g(10.4L)
medium

Karmali Antimicrobic Supplement Freeze-dried 4240035 10 vials, each for 500 mL of medium
supplement

Campylobacter Blood Free Agar Karmali Ready-to-use 541136 2 x 10 plates @ 90 mm
plates

IFU rev 4, 2022/04

Bolton broth
CAMPYLOBACTER BOLTON ENRICHMENT BROTH BASE
BOLTON BROTH SELECTIVE SUPPLEMENT

Dehydrated culture medium and selective supplement

INTENDED USE
Selective liquid medium for the enrichment of Campylobacter spp. in food and water samples.

COMPOSITION*
CAMPYLOBACTER BOLTON ENRICHMENT BROTH BASE
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Enzymatic digest of animal tissue 10.00 g
Lactalbumin hydrolysate 5.00g
Yeast extract 5.00g
Sodium chloride 5.00g
Sodium pyruvate 0.50g
Sodium metabisulfite 0.50 g
Sodium carbonate 0.60 g
a- ketoglutaric acid 1.00 g
Haemin 0.01g

BOLTON BROTH SELECTIVE SUPPLEMENT
(VIAL CONTENTS FOR 500 ML OF MEDIUM)

Cefoperazone 10 mg
Vancomycin 10 mg
Trimethoprim lactate 10 mg
Amphotericin B 5mg

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.
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PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Bolton broth, prepared with Campylobacter Bolton Enrichment Broth Base and the addition of Bolton Broth Selective Supplement and lysed horse
blood, corresponds to the medium proposed by Bolton' to aid resuscitation of sub-lethally damaged campylobacters.

The current ISO method? for foods in general recommends the use of Bolton broth as a selective enrichment medium for samples with low numbers
of campylobacters and low level of background microflora and/or with stressed campylobacters (ISO detection procedure A) and the use of Preston
broth for samples with low numbers of campylobacters and high level of background microflora (ISO detection procedure B). There is a similar
ISO method for water which uses Bolton broth as well as Preston broth.® The selective enrichment in Bolton Broth is also recommended by FDA-
BAM.*

The enzymatic digest of animal tissue and lactalbumin hydrolysate provide nitrogen, carbon, minerals and amino acids for the microbial growth.
The yeast extract is a source of vitamins particularly the B-group. Sodium pyruvate aids in resuscitation of stressed cells and with sodium
metabisulfite and sodium carbonate enhances the isolation and the oxygen tolerance of Campylobacter spp. Sodium chloride maintains the
osmotic balance. Alpha-ketoglutarate, hemin and lysed horse blood provide specific and essential nutritional factors for the growth of
campylobacters. The selective agents of the medium are vancomycin active against Gram-positive bacteria, trimethoprim and cefoperazone which
mainly suppresses the growth of Gram-negative bacteria and amphotericin B, included as an antifungal compound.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 13.8 g in 470 mL of purified water; heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15 minutes. Cool below
47 °C and add the contents of one vial of Bolton Broth Selective Supplement (REF 4240025) reconstituted with 5 mL of 50% ethanol/sterile purified
water, together with 25 mL of lysed horse blood (REF 90HLX100). Mix well and distribute into sterile tubes or flasks.

PHYSICAL CHARACTERISTICS
Campylobacter Bolton Enrichment Broth Base

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution appearance yellow limpid

Prepared tubes appearance dark red, limpid

Final pH at 20-25 °C 74+0.2

Bolton Broth Selective Supplement

Freeze-dried supplement appearance short, pale-yellow pastille

Reconstituted supplement appearance yellow, opalescent with precipitate

SPECIMENS

Water, foods, animal feeding stuffs, environmental samples in the area of food production and food handling. Refer to applicable International
Standards?*for the collection, transport, storage of samples and operate in accordance with good laboratory practice.

TEST PROCEDURE

Food samples?

1. In general, for preparing the initial suspension, combine a quantity of 10 g or 10 mL of the test portion with 90 mL of Bolton broth, so as to
obtain a 1 in 10 dilution, and homogenize.

2. Incubate in a microaerobic atmosphere at 37°C £ 1°C for4 hto 6 h, then at 41.5°C £ 1°C for44 h+ 4 h.

3. Using the culture obtained in the enrichment medium inoculate with a sterile 10 pl loop the surface of two selective isolation media: mCCD
agar* and a second Campylobacter selective isolation medium using a different selective principle.

4. Incubate the selective solid media at 41.5°C £ 1°C in a microaerobic atmosphere and examine after 44 + 4 h to detect the presence of suspect
Campylobacter colonies.

Water samples®

1. In general, the detection of Campylobacter in water according to ISO 17995 requires enrichment followed by isolation of colonies and their
confirmation.

2. Samples are inoculated either directly or after concentration using membrane filtration into one of two selective enrichment broths depending
on the expected level of background microorganisms: Bolton broth for clean water and Preston broth” for more heavily contaminated water.
A single sample volume is processed for Campylobacter detection and, where necessary, at least three 10-fold volumes (for example 10 mL,
100 mL and 1000 mL) are used for a semi-quantitative determination. For a quantitative (MPN) determination, volumes of 500 mL, 5 x 100
mL, 5 x 10 mL and, where counts may be high, smaller volumes are used or the initial sample is diluted. The broths are then incubated
microaerobically at 37 £ 1 °C for 44 + 4 h.

3. From the enrichment broth cultures, liquid selective media are inoculated onto modified charcoal cefoperazone deoxycholate agar (mCCDA)*.
The mCCDA plates are then incubated at 41.5 + 1 °C for 44 * 4 h in a microaerobic atmosphere.

Notes

*mCCDA agar: Campylobacter Blood Free Medium Base Bolton REF 401282 + Bolton CCDA Antimicrobic Supplement REF 42400120

APreston broth: Nutrient Broth n° 2 REF 401812S2 + Preston Antimicrobic Supplement REF 4240022 + Lysed Horse Blood REF 90HLX100.

READING AND INTERPRETATION

Microbial growth in Bolton broth is evidenced by the development of turbidity.

After incubation of isolation plated media, observe the bacterial growth and record the specific morphological and chromatic characteristics of the
colonies.

Campylobacter colonies usually are greyish on mCCD Agar, often with a metallic sheen, and are flat and moist, with a tendency to spread.
Colonies tend to spread less on drier agar surfaces. Other forms of colonies may occur.

The suspect Campylobacter colonies are examined for morphology and motility using a microscope and sub-cultured on a non-selective blood
agar, and then confirmed by detection of oxidase activity and an aerobic growth test at 25°C.

Characteristics of Campylobacter.

morphology: small curved bacilli, motility: characteristic corkscrew darting, aerobic growth at 25°C: negative, oxidase test: positive

C. coli, C. jejuni, C. lari, C. upsaliensis can be differentiated by catalase test, hydrolysis of hippurate and indoxyl acetate test

As an alternative, or in addition, to the confirmation and identification tests, other tests such as PCR test, serological methods, MALDI-TOF-MS
analysis, can be used.

For a complete explanation of the identification criteria and methods, refer to the quoted references.?*

USER QUALITY CONTROL

All manufactured lots of the products are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control according
to 1ISO 10272-12:
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CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS (AFTER SUB-CULTURE)

C. jejuni 33291+E. coli 25922+S. aureus 6538  37+1°C-41.5/5h+44+4 h/ M > 10 characteristic colonies on mCCD agar
C. coli 43478+E. coli 25922+ S. aureus 6538 37+1°C-41.5/5h+44+4 h /M > 10 characteristic colonies on mCCD agar
E. coli ATCC 25922 37+1°C-41.5/5h+44+4 h /M no growth after subculture on Tryptic Soy Agar
P. mirabilis ATCC 29906 37+£1°C-41.5/5h+44+4 h /M no growth after subculture on Tryptic Soy Agar

M: microaerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= The procedures described above target the thermotolerant Campylobacter spp. relevant for human health. The most frequently encountered
strains are C. jejuni and C. coli. However, other species have been described (C. lari, C. upsalinesis and others).2

= The recognition of colonies of Campylobacter is to a large extent a matter of experience and their appearance can vary somewhat.?

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

Freeze-dried supplement

Store the product in the original package at 2°C /+8°C away from direct light.

According to 1ISO 10272-1 the complete Bolton broth should be stored at 5 + 3°C for not more than 7 days.? According to ISO 17995, the basal
broth should be stored at 5 + 3°C for not more than six months in the dark in airtight bottles.®

REFERENCES

1. Bolton, F. J. Methods for the isolation of campylobacters from humans, food and water. In: The Increasing Incidence of Human Campylobacteriosis. Report and
Proceedings of a WHO Consultation of Experts, Copenhagen, Denmark, 21-25 November 2000, pp. 87 — 93

2. 1SO 10272-1:2017+A1:2023. Microbiology of the food chain — Horizontal method for detection and enumeration of Campylobacter spp. — Part 1: Detection
method

3. IS0 17995:2019 Water quality — Detection and enumeration of thermotolerant Campylobacter spp

4. FDA-BAM Chapter 7: Campylobacter. Content current as of: 08/03/2021

PACKAGING

| Product Type REF Pack

| Campylobacter Bolton Enrichment Broth Base Dehydrated medium 401286B2 | 500 g (18.1L)

| Bolton Broth Selective Supplement Freeze-dried supplement 4240025 | 10 vials, each for 500 mL of medium

IFU rev 3, 2023/02

CAMPYLOBACTER ENRICHMENT BROTH PRESTON (according to ISO Standards):
Preston broth
see Nutrient Broth n°® 2

CAMPYLOBACTER ENRICHMENT BROTH BASE

PRESTON ANTIMICROBIC SUPPLEMENT

(According to ISTISAN 86/95)
Dehydrated culture medium, selective supplement and ready-to-use tubes

INTENDED USE
Medium base and selective supplement for the enrichment of Campylobacter spp. in food samples.

COMPOSITION*
CAMPYLOBACTER ENRICHMENT BROTH BASE

TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER) CAMPYLOBACTER ENRICHMENT BROTH, READY-TO-USE TUBES

TYPICAL FORMULA

Peptone 1049 Peptone 109
ggzru%(t::?ﬁéride 12 g Bee_f extract 109
Agar 1g Sodium chloride 5g

Agar 19
PRESTON ANTIMICROBIC SUPPLEMENT Cycloheximide 50 mg
(VIAL CONTENTS FOR 500 ML OF MEDIUM) Rifampicin 5mg
Cycloheximide 50 mg Trimethoprim lactate 5mg
Rifampicin 5 mg Polymyxin B 2500 1U
Trimethoprim lactate 5mg Lysed horse blood 50 mL
Polymyxin B 2500 1U

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Campylobacter Enrichment Broth Base with the addition of Preston Antimicrobic Supplement and lysed horse blood, corresponds to the medium
proposed by ISTISAN Report 86-95" to aid resuscitation of sub-lethally damaged campylobacters. The medium represents a modification of the
original formula described by Bolton and Robertson 2 and recommended by ISO 179952 as it contains 1 g/L of agar.

Peptone and beef extract provide nitrogen, carbon, minerals and amino acids for the microbial growth. Sodium chloride maintains the osmotic
balance. Agar, included at a concentration of 0.1 %, aids in initialization of the growth of Campylobacter and allows their growth from low inocula;
it also retards the dispersion of CO,, diffusion of oxygen and reducing substances. The selective agents of the medium are polymyxin B, active
against Gram-negative bacteria, trimethoprim which mainly suppresses the growth of Proteus spp. and other Gram-negative bacteria, rifampicin
active against Gram-negative and Gram-positive bacteria and cycloheximide, included as an antifungal compound. Lysed blood horse provides
specific and essential nutritional factors for the growth of campylobacters.
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DIRECTIONS FOR MEDIUM PREPARATION

Suspend 13 g in 500 mL of purified water; heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15 minutes.

Cool below 47°C and add the contents of one vial of Preston Antimicrobic Supplement (REF 42540017) reconstituted with 2 mL of 50%
acetone/sterile purified water, and 25 mL of lysed horse blood (REF 90HLX100). Mix well and distribute into sterile tubes or flasks under aseptic
conditions.

PHYSICAL CHARACTERISTICS
Campylobacter Enrichment Broth Base

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution appearance pale yellow, limpid

Prepared tubes appearance dark red, limpid

Final pH at 20-25 °C 75+0.2

Preston Antimicrobic Supplement

Freeze-dried supplement appearance short, red-brown pastille

Reconstituted supplement appearance red limpid solution

SPECIMENS

Food samples. Refer to applicable International Standards for the collection, transport, storage of samples and operate in accordance with good
laboratory practice.

TEST PROCEDURE

1.In general, for preparing the initial suspension, combine a quantity of 25 g or 25 mL of the test portion with 225 ml of the enrichment medium,
so as to obtain a 1 in 10 dilution, and homogenize.

2.Incubate the initial suspension in a microaerobic atmosphere at 42 °C for 18 hours.

3.Place a pipette about 2 cm below the meniscus of the broth and take an aliquot.

4.Sow 3-5 drops on the surface of a plate of Skirrow medium and a second selective medium such as Karmali or CCDA Bolton.

5.Streak the entire agar surface to obtain well-isolated colonies and incubate at 42°C for 24-48 hours in a microaerophilic atmosphere.

6.Select 5 typical colonies from the selective media and proceed to confirmation tests.

READING AND INTERPRETATION

Microbial growth in the selective enrichment broth is evidenced by the development of turbidity.

After incubation of isolation plated media, observe the bacterial growth and record the specific morphological and chromatic characteristics of the
colonies.

The suspect Campylobacter colonies are examined for morphology and motility using a microscope and sub-cultured on a non-selective blood
agar, and then confirmed by detection of oxidase and catalase, an aerobic growth test at 25°C, acid and gas in Triple Sugar Iron Agar (TSI), test
with cephalothin discs. Optionally, the Campylobacter species are identified by specific biochemical tests and/or molecular methods.

The criteria for the identification of thermophilic Campylobacter and for the differentiation between species are indicated in the following tables.

Main characteristics of thermophilic Campylobacter

Cell morphology small, slender, curved to spiral, Gram-negative rods
Motility typical darting motility

Growth at 25°C negative

Oxidase positive

Catalase positive

Acid/gas in TSI negative

Cephalothin resistant

Differential tests for C. jejuni, C. coli, C. lari

Test C. jejuni C. coli C. lari
H,S in TSI - - -
Nalidixic Acid S S R
Hippurate Hydrolysis + - -

S = susceptible R = resistant

USER QUALITY CONTROL

All manufactured lots of the products are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control:

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

C. jejuni 33291+E. coli 25922+P. mirabilis 29906 42°C18h/M > 10 characteristic colonies on mCCD agar

C. coli 43478+E. coli 25922+P. mirabilis 29906 42°C18h/M > 10 characteristic colonies on mCCD agar

E. coli ATCC 25922 42°C 18 h/M no growth after subculture on Tryptic Soy Agar
P. mirabilis ATCC 29906 42°C18h/ M no growth after subculture on Tryptic Soy Agar

M: microaerobic incubation; ATCC is a trademark of American Type Culture Collection

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

Freeze-dried supplement

Store the product in the original package at 2-8°C away from direct light.

According to ISO 179958 the complete Preston broth should be stored at 5 + 3°C for not more than 7 days.

REFERENCES

1. Istituto Superiore di Sanita -Metodi di analisi per il controllo microbiologico degli alimenti — Raccolta a cura di D.De Medici, L.Fenicia, L.Orefice, A.Stacchini 1996,
iv, 166 p. Rapporti ISTISAN 96/35

2. Bolton FJ, Robertson L. A selective medium for isolating Campylobacter jejuni/coli. J Clin Pathol 1982 Apr; 35(4):462-7.

3. IS0 17995:2019 Water quality — Detection and enumeration of thermotolerant Campylobacter spp

4. 1SO 11133:2014. Microbiology of food, animal feed and water — Preparation, production, storage and performance testing of culture media
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PACKAGING

Product Type REF Pack

Campylobacter Enrichment Broth Base Dehydrated medium 4012862 | 5009 (19.2L)

Preston Antimicrobic Supplement Freeze-dried supplement 4240017 | 10 vials, each for 500 mL of medium
Campylobacter Enrichment Broth Ready-to-use tubes 551977 20x 9 mL

IFU rev 1, 2022/11

CANDIDA AGAR (NICKERSON)

Dehydrated culture medium

INTENDED USE
In vitro diagnostic. Selective medium for the isolation and differentiation of
Candida spp. from clinical specimens.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Glycine 10.00 g
Bismuth ammonium citrate 5.00g
Sodium sulphite 3.00g
Glucose 10.00 g
Yeast extract 1.00g
Agar 15.00 g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Candida Agar Nickerson : Candida albicans

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Candida Agar (Nickerson), also known as BiGGY (Bismuth Glucose Glycine Yeast) Agar is prepared on the basis of the formulation described
in 1953 by Nickerson.'

Candida Agar (Nickerson) is used for the isolation and presumptive differentiation of species of the genus Candida on the basis of colony
morphology and colour from clinical specimens.?*

Bismuthyl hydroxy sulphite complex produced into the medium by heat, is extracellularly reduced by Candida spp. to sulphide in a neutral or
acidic environment and this reduction, depending on the intensity, results in brown to black pigmentation of the yeast colonies.’

Bismuth sulphite, bismuth ammonium citrate, glycine at high concentrations, act as selective compounds and the medium is not favourable for
the development of schizomycetes; yeast extract and glucose are the nutritive bases.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 44 g in 1000 ml of cold purified water and mix thoroughly. Heat with frequent agitation until boiling and continue to boil for 30 to 60
seconds to dissolve the agar and obtain a uniform suspension. Cool to approximately 50°C, mix gently to disperse the precipitate evenly and pour
into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance white, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance white with flocculent precipitate

Final pH at 20-25 °C 6.8+0.2

SPECIMENS

Candida Agar (Nickerson) is intended for the bacteriological processing of non-sterile clinical specimens such as mouth, throat, pharyngeal,
vaginal swabs. Collect specimens before antimicrobial therapy where possible. Good laboratory practices for collection, transport and storage of
clinical specimens should be applied. Good laboratory practices for collection, transport and storage of the clinical specimens should be applied.®

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium. Inoculate the clinical specimen as soon as possible after collection;
streak with a loop over the four quadrants of the plate to obtain well isolated colonies. Alternatively, if the material is being cultured directly from
a swab, roll the swab over a small area of the surface at the edge; then streak from this inoculated area. For cutaneous samples, press specimen
lightly into medium.

Incubate in aerobic condition at 28-30°C for up to 5 days and examine daily for evidence of sulphite reduction.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record each specific morphological and chromatic characteristic of the colonies. The
development of brown to black colonies allows a presumptive diagnosis of the genus. This diagnosis must be confirmed at least by microscopic
examination (fresh preparation, clarified with methyl blue lactophenol: branched pseudomycelium, budding yeast cells, presence of
chlamydospores, absence of ascospores). Presumptive species identification can be made by taking into account the colony characteristics of
the main Candida species, summarised below.?

Candida albicans: smooth, circular or hemispherical brown-black colonies, slight mycelial fringe; no colour diffusion into surrounding medium; no
sheen.

Candida tropicalis: smooth, discrete dark brown colonies with black coloured centres; slight mycelial fringe; diffuse blackening of medium after 72
hours; sheen.

Candida krusei: large, flat, wrinkled silvery brown-black colonies with brown peripheries; yellow halo diffused into medium.

Candida pseudotropicalis: medium size, flat, dark reddish-brown glistening colonies; slight mycelial fringe; no diffusion.

Candida parakrusei: medium size, flat, wrinkled, glistening dark reddish-brown colonies with light peripheries; extensive yellow mycelial fringe.
Candida stellatoidea: medium size, flat, dark brown colonies; very light mycelial fringe.
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USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

C. albicans ATCC 60193 30°C/72H/A growth with brown-black colonies

C. tropicalis NCPF 8841 30°C/72H/A growth with dark brown colonies and metallic sheen
E. coli ATCC 25922 30°C/72H/A growth inhibited

S. aureus ATCC 25923 30°C/72H/A growth inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

Pigmented bacteria and yeast-like fungi are usually inhibited on the medium. If they grow brown colonies, they are easily distinguished by
microscopic observation; dermatophytes and moulds rarely grow and are distinguishable by the formation of aerial mycelia.?

The medium should be prepared fresh, just prior to use.?

Results in test tubes are not satisfactory.’

Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.
According to MacFaddin, the plates should be freshly prepared just prior to use.?

REFERENCES

1. Nickerson, W. J. 1953. Reduction of inorganic substances by yeasts. |. Extracellular reduction of sulfite by species of Candida. J. Infect. Dis. 93:43.

2. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

3. Atlas R. Parks LC. Handbook of Microbiological Media. 2nd edition. CRC Press, 1997

4. Lindsley M. Reagents Stains and Media: Mycology. In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th ed. Washington, DC: American
Society for Microbiology; 2019.

5. Berkow EL, McGowan KL. Specimen Collection, Transport and Processing: Mycology. In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th
ed. Washington, DC: American Society for Microbiology; 2019.

PACKAGING
Product Type REF Pack
Candida Agar (Nickerson) Dehydrated medium 4012802 H 5009 (11.41L)

IFU rev 1, 2022/04

CARY-BLAIR TRANSPORT MEDIUM

Dehydrated culture medium

INTENDED USE
Medium for collection and transport of samples for microbiological analysis of enteric pathogens.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)
Disodium hydrogen phosphate 119

Sodium thioglycolate 159
Sodium chloride 509
Calcium chloride 0.09¢
Agar 569

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Cary-Blair Transport Medium, prepared according to the formulation described by Cary and Blair," is a medium with a defined composition intended
for the storage and shipment of samples for microbiological analysis of enteric pathogens.

The sodium glycerophosphate present in Stuart's medium is replaced in the Cary-Blair formulation with a phosphate buffer to prevent overgrowth
in the medium of contaminating bacteria possessing the enzyme glycerophosphate dehydrogenase (Escherichia coli, Citrobacter freundii or
Klebsiella aerogenes). The medium is particularly suitable for shipment faecal samples for the detection of Salmonella, Shigella, Vibrio and
Campylobacter.?

Cary and Blair report recovery of Vibrio cholerae up to 22 days of storage, of Salmonella and Shigella after 48 days and of Yersinia pestis up to
75 days with storage at 28°C."

Neumann reports a survival in Cary Blair Medium of Vibrio parahaemolyticus of up to 35 days, with storage at 15-21°C.? Studies by Wells and
Morris showed that recovery of Shigella is higher at 4°C or -20°C, especially when held longer than 3 days.*

The medium can also be used to transport anaerobic bacteria: in this case Cary Blair Medium must be prepared as sterilised, pre-reduced (PRAS)
medium. PRAS medium production methods are described by Holdeman and Moore.®

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 13.3 g in 1000 ml of cold purified water. Bring slowly to the boil and dispense into test tubes or vials with screw caps. Sterilise by
flowing steam for 15 minutes. Allow to solidify and close the caps tightly.
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PHYSICAL CHARACTERISTICS

Dehydrated medium appearance grey, fine, homogeneous, free-flowing powder
Solution and prepared tubes appearance light yellow, opaque

Final pH at 20-25 °C 8.0+0.5

SPECIMENS

Cary-Blair Transport Medium is suitable for collection and transport of faecal samples containing enteric pathogens.

TEST PROCEDURE

= Insert the swab into the medium to one-third of the medium depth.

= Cut or break the swab stick if longer than the tube.

= Screw the cap firmly.

= Transport to the laboratory as soon as possible or preferably within 24 hours.

= Transfer to appropriate isolation media depending on specimen source.

= Incubate plated media using proper microbiological procedures for cultivation of the suspected pathogens.

READING AND INTERPRETATION
The presence of microorganisms is indicated by the appearance of colonies of varying morphology and size on the isolation media. The
characteristics of the growths are closely related to the type or types of cultivated microorganisms.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
S. flexneri ATCC 12022 20-25°C / 24h good recovery after subculture to Blood Agar

ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= The survival of bacteria in a transport medium depends on many factors, including the type and concentration of bacteria in the sample and the
temperature during the transport. Optimal growth and typical morphology can only be predicted following direct inoculation of the specimen and
the use of an adequate isolation medium. Amies Transport medium, however, provides an adequate level of microbial survival in specimens
that cannot be immediately forwarded to the laboratory.

Cell viability may decrease during the storage period and some degree of multiplication of contaminating microorganisms may occur, especially
for faecal specimens that contain a considerable number of coliforms.

The condition of the sample received by the laboratory for culture is a significant variable in the recovery and final identification of the suspected
pathogen. An unsatisfactory sample (invaded by contaminants, containing non-viable organisms or with a significantly reduced number of
pathogens) may lead to incorrect or inconclusive results.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.
According to MacFaddin? and Morris et al’, prepared tubes may be stored at +2°C/+8°C or at room temperature for up to 19 months.

REFERENCES
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Wells JG and Morris GK. Evaluation of transport methods for isolating Shigella spp. J Clin Microbiol. 1981 Apr;13(4):789-90.

Barry A.L., Fay G.D., Sauer R.L. Efficiency of a transport medium for the recovery of aerobic and anaerobic bacteria from applicator swabs Appl Microbiol. 1972
Jul;24(1):31-3.
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PACKAGING
‘ Product - Type REF Pack
| Cary-Blair Transport Medium | Dehydrated medium 4012872 500 g (37.6L)
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ChromArt

C-EC AGAR

Dehydrated and ready-to-use culture medium

INTENDED USE
Chromogenic and fluorogenic medium for the simultaneous detection
of coliforms and Escherichia coli in water.

COMPOSITION — TYPICAL FORMULA*
(AFTER RECONSTITUTION WITH 1 L OF WATER)
DEHYDRATED MEDIUM AND READY-TO-USE PLATES AND FLASKS

Tryptose 10.00 g
Tryptophan 1.00g
Peptocomplex 5.00g
Yeast extract 3.00g
Sodium chloride 5.00g
Bile Salts n. 3 1509
Isopropyl R-D-1-thiogalactopyranoside (IPTG) 0.10g
5-Bromo-4-chloro-3-indolyl beta-galactoside (X-GAL) 0.08¢g
On the left: E. coli colonies in sunlight; on the right: the same plate under Wood’s lamp. iél\g?tnumbelhfenI-B-D-glucuronlde (MUG) 1388 g

*The formula may be adjusted and/or supplemented to meet the required performances
criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Faecal pollution is the major cause of waterborne diseases, since most of the pathogens associated with transmission reside in human and warm-
blooded animal faeces. Examination of samples of sanitary significance for the presence of E. coli and coliform bacteria provides an indication of
such pollution.

C-EC Agar medium allows the simultaneous quantitative determination of total coliforms and E. coli with incubation at 37°C for 18-24 hours, or
the detection of E. coli and faecal coliforms with incubation at 44°C. C-EC Agar is included in the APAT guidelines for water analysis.’

Tryptose and Peptocomplex provide nitrogen, carbon, amino acids and minerals for the microbial growth, yeast extract is a source of vitamins,
particularly of group B. Sodium chloride maintains the osmotic balance. Sodium pyruvate stimulates a quick bacterial growth and aids in
resuscitation of stressed cells. Bile salts no. 3 inhibit the growth of Gram-positive bacteria.

Detection of coliform bacteria is based on the ability of -D-galactosidase to cleave the substrate X-GAL with the formation of blue-green colonies.
Enumeration of E. coli is based on the detection of 3-D-glucuronidase, in addition to f-D-galactosidase, which cleaves the fluorogenic substrate
MUG, with the formation of dark blue colonies, fluorescent under Wood'’s lamp. The hydrolysis of X-GAL in enhanced by IPTG, a lactose operon
inducer. The indole test can confirm the presence of E. coli by adding a drop of Kovacs’ reagent to the colonies.

C-EC Agar was one of the first chromogenic culture media proposed in the early 1990s for microbial isolation and differentiation and has been the
subject of published trials by Bonadonna et al.>®, Jermini et al.*, Cesaroni et al.5.

DIRECTIONS FOR MEDIUM PREPARATION (DEHYDRATED MEDIUM)

Suspend 38.8 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation until completely dissolved. Sterilize in the autoclave at
121°C for 15 minutes. Cool to 47-50°C, mix well and dispense in sterile Petri dishes.

DIRECTIONS FOR MEDIUM PREPARATION (READY-TO-USE FLASKS)

Liquefy the contents of the flask in an autoclave set at 100 + 2°C or in a temperature-controlled water bath (100°C). Alternatively, the bottle may
be placed into a jar containing water, which is placed on a hot plate and brought to boiling. Slightly loosen the cap before heating to allow pressure
exchange. Cool to 47-50°C and pour the medium into sterile Petri dishes, under aseptic conditions.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared plates and flasks appearance pale yellow, limpid or slightly opalescent

Final pH of complete medium (at 20-25°C) 74+0.2

SPECIMENS

Water samples. When collecting, storing, transporting and preparing samples, follow the rules of good laboratory practice and refer to applicable
International Standards and norms.

TEST PROCEDURE

Filter 100 mL (or other volumes, e.g., 250 mL for bottled water) of the sample using a membrane filter usually about 47 mm or 50 mm in diameter,
with filtration characteristics equivalent to a rated nominal pore diameter of 0,45 pm and, preferentially, with grid lines. The minimum volume for
filtration is 10 mL of sample or dilutions thereof to ensure even distribution of the bacteria on the membrane filter.

After filtration place the membrane filter on the C-EC Agar, ensuring that no air is trapped underneath, invert petri dish, and incubate at 36 + 1 °C
for 18-24 h (E. coli and coliforms detection) or at 44 + 1°C for 18-24 hours for E. coli and faecal coliforms detection.’

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies in natural light
and under a Wood's lamp in semi-dark surroundings and count:

All blue-green colonies (positive for 3-D-galactosidase reaction) as presumptive coliform or faecal coliform bacteria (depending on the incubation
temperature).

All blue-green colonies (3-D-galactosidase positive) and fluorescent under Wood'’s lamp (-D-glucuronidase positive) as E. coli.

Confirmation of E. coli identification can be performed by the indole test (+), directly on the plate with Kovacs' Reagent (REF 19171000).

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

114 Biolife Manual Edition 4.0



CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

E. coli ATCC 25922 37°C/ 18-24H/A growth, blue-green colonies, fluorescent under Wood'’s lamp
E. aerogenes ATCC 13048 37°C/ 18-24H/A growth, pink colonies, non-fluorescent under Wood’s lamp
P. aeruginosa ATCC 27853 37°C/ 18-24H/A growth, colourless colonies

E. faecalis ATCC 19433 37°C/ 18-24H/A inhibited

A:

aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

It has been reported that approximately 40% of Shigella species, various bio-serotypes of Salmonella (13% of Salmonella subgenus |) may be
B-glucuronidase positive; only exceptionally this test is positive with Providencia, Enterobacter and Yersinia strains (1-5%).6

Approximately 3-4% of E. coli are B-glucuronidase negative, notably E. coli 0157 strains.®'® Consequently, these strains, being positive for B-
galactosidase, will grow with blue-green colonies not fluorescent and be counted as coliforms.

In addition to expressing 3-D-glucuronidase, E. coli is able to produce indole from tryptophan. Therefore, in case of any doubt of E. coli colonies
on the primary agar medium, indole test may be used as an additional confirmation.®

To avoid false-positive results, caused by oxidase positive bacteria, for example, Aeromonas spp., the presumptive coliforms colonies shall be
confirmed by a negative oxidase reaction (Oxidase Test Strips, REF 191040ST)

It is recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for
complete identification.

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C /+8°C away from direct light in a dry place.

According to APAT guidelines the self-prepared plates of C-EC Agar can be stored at 2-8°C for up to 2 weeks."
Ready-to-use plates and flasks

Store plates or flasks in their original pack at 2-8°C away from direct light.
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Bonadonna L, Chiaretti G, Coccia AM, Semproni M. Valutazione comparativa di procedure analitiche per il rilevamento di Enterobacteriaceae in acque marine
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Bonadonna L, Villa L. Un substrato cromogeno per I'isolamento dei coliformi totali nelle acque: il C-EC-MF Plate. Notiziario. Metodi Analitici per le Acque, Anno
13, N. 1, 1993.
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Robison BJ. Evaluation of a fluorogenic assay for detection of Escherichia coli in foods. Appl. Environ. Microbiol. 1984; 48:285-288
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ISO 9308-1:2014 Water quality - Enumeration of Escherichia coli and coliform bacteria - Part 1: Membrane filtration method for waters with low bacterial
background flora.

10. Robison BJ. Evaluation of a fluorogenic assay for detection of Escherichia coli in foods. Appl. Environ. Microbiol. 1984; 48:285-288

PACKAGING

| Product Type REF Pack

| C-EC Agar Dehydrated medium 4012982 5009 (1291L)

| C-EC MF Plate Ready-to-use plates 497101 3 x 10 plates @ 55 mm
\ C-EC Agar Ready-to-use flasks 5112982 6 x 100 mL

IFU rev 1, 2022/12

CHAPMAN STONE MEDIUM

Dehydrated culture medium

INTENDED USE
Selective medium for the isolation and differentiation of staphylococci.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Tryptone 1049
Yeast Extract 2g
Gelatin 30g
D-Mannitol 1049
Sodium Chloride 55¢g
Ammonium Sulphate 759
Dipotassium Hydrogen Phosphate 59
Agar 159

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

S. aureus on Chapman Stone Medium

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Chapman Stone Medium is prepared on the basis of the formula described by Chapman' in 1948, which represents a modification of the
Chapman'’s Staphylococcus Medium described in 19462, in which sodium chloride concentration is reduced to 5.5% and the ammonium sulphate
is incorporated into the medium rather than applied to the plate after incubation. The medium was developed by Chapman, following Stone's
observations of 1935° on the positivity to gelatinase test by staphylococci.
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Chapman Stone Medium is a selective medium for the isolation and differentiation of staphylococci, based on the tolerance to high concentrations
of sodium chloride, fermentation of mannitol and liquefaction of gelatin.

The medium is suitable for isolation and differentiation of staphylococci and for studies of food-poisoning outbreaks.* Chapman Stone Medium is
included by Atlas in the reviews of culture media for isolation and differentiation of staphylococci from food® and environmental samples®.
Tryptone and yeast extract provide nitrogen, carbon, minerals and vitamins for microbial growth. Potassium phosphate prevents pH changes. The
selectivity of the medium is due to the presence of a relatively high NaCl content which allows a good growth of staphylococci and a partial to total
inhibition of Gram-negative bacteria and enterococci. Mannitol is included as a fermentable carbohydrate: Staphylococcus aureus ferments
mannitol producing the acidification around the colony; its fermentation can be detected by adding a few drops of bromo-cresol purple on the area
of removed colonies from the agar plate, resulting in the production of a yellow colour. Gelatin serves as a substrate for gelatinase activity: gelatin
hydrolysis is observed as clear zones around colonies.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 202 g in 1000 mL of cold purified water; heat to boiling with frequent agitation and autoclave at 121°C for 15 minutes. Cool to 47-50°C,
mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance white, fine, homogeneous, free-flowing powder
Solution appearance yellowish, hazy

Prepared plates appearance yellowish, opaque

Final pH at 20-25 °C 7.0+0.2

SPECIMENS

For food samples, refer to the applicable international standards.
Good laboratory practices for collection, transport and storage of specimens should be applied.

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4
do not overlap. Alternatively, if the material is being cultured directly from a swab, roll the swab over a small area of the surface at the edge; then
streak from this inoculated area.

Incubate inoculated plates in aerobic atmosphere at 30-35°C for 44-48 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of isolated colonies.

The presumptive differentiation between S. aureus and S. epidermidis is performed by reading the mannitol fermentation and gelatinase tests.
Mannitol fermentation: add 1 drop of 0,04% solution of bromocresol purple to the area where the colony has been removed: positive results are
indicated by yellow colour (acid production).

Gelatinase activity: the inoculated medium is opaque and whitish in colour, owing to precipitates that form between the gelatin and ammonium
sulphate; a positive reaction is indicated by a clear zone around the colony.

Yellow-orange, gelatinase positive and mannitol positive colonies are presumptively identified as S. aureus

White colonies, gelatinase positive and mannitol negative are probably S. epidermidis.

Confirm a possible S. aureus by testing for coagulase production that must be performed after the colony subculture in Nutrient Broth or BHI Broth
or on a blood agar plate and incubation at 30-35°C for 18-24 hours; do not perform coagulase test directly with colonies grown on Chapman Stone
Medium as salt content m may interfere with coagulase results.

Emulsify 0.5 mL of broth culture or a colony from blood agar with 0.5 mL of rabbit plasma (Coagulase Plasma EDTA cat. no. 429937).

Incubate at 35-37°C and examine hourly up to 3-6 hours. Do not shake or agitate the tube. Gently slant and examine for a clot which gels the
whole contents of the tube or forms a loose web of fibrin.

If negative by the end of 3-6 hours, incubate overnight and re-examine at 24 hours. This is because a small proportion of strains require longer
than 4 hours for clot formation.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. aureus ATCC 25923 30-35°C/44-48 H/ A growth, colonies with a clear zone, mannitol positive
S. epidermidis ATCC 12228 30-35°C /1 44-48 H/ A growth, colonies with a clear zone, mannitol negative
E. coli ATCC 25922 30-35°C/44-48H/A growth inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= E. faecalis and other enterococci may exhibit growth and slight mannitol fermentation; however, the colonies are tiny and are easily differentiated
from staphylococci by Gram staining and catalase test (E. faecalis: catalase negative, cocci in chains; staphylococci: catalase positive, cocci in
clusters).

= For complete identification, biochemical, immunological, molecular or mass spectrometry tests must be performed on the isolates.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.
According to MacFaddin the self-prepared plates may be stored at +2°C/+8°C for up to 6-8 weeks.*

REFERENCES
. Chapman GH. An Improved Stone medium for the isolation and testing of food-poisoning Staphylococci. Food Res 1948; 13:100.
2. Chapman GH. A single culture medium for selective isolation of plasma-coagulating staphylococci and for improved testing of chromogenesis, plasma coagulation,
mannitol fermentation, and the Stone reaction. J Bacteriol 1946; 51:409-410.
Stone RV. A cultural method for classifying Staphylococci as of the “food poisoning” type. Proc Soc Exper Biol Med 1935; 33:185-187.
MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.
Atlas R. The Handbook of Microbiological Media for the Examination of Food. CRC Press,1995
Atlas R. The Handbook of Microbiological Media for Environmental Microbiology. CRC Press, 1995
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PACKAGING
Product Type REF Pack
Chapman Stone Medium Dehydrated medium 4013002 500g(2.5L)

IFU rev2, 2022/05

CHLORAMPHENICOL GLUCOSE YEAST EXTRACT AGAR

Dehydrated and ready-to-use culture medium

INTENDED USE
Selective medium for the isolation and enumeration of yeasts and moulds in milk, dairy products and other foodstuffs.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)
DEHYDRATED AND READY-TO-USE FLASKS

Yeast extract 50¢
Glucose 20.0g
Chloramphenicol 01g
Agar 15.09g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Antibiotic supplemented media has been found superior to acidified media for the enumeration of yeasts and moulds in foodstuffs: they are less
inhibitory to injured cells, more effective in inhibiting bacterial growth and less likely to cause precipitation of food particles because of their higher
pH." Chloramphenicol Glucose Yeast Extract Agar is recommended by ISO 6611 and by FIL-IDF for the isolation and enumeration of yeasts and
moulds in milk and dairy products.? Yeast extract is a source of vitamins, particularly of the B-group and provides the basic nutrients for microbial
growth. Glucose is a carbon and energy source. Chloramphenicol is a thermostable broad-spectrum antibiotic, which is inhibitory to a wide range
of Gram-negative and Gram-positive bacteria

DIRECTIONS FOR MEDIUM PREPARATION (DEHYDRATED MEDIUM)
Suspend 40.1 in 1000 mL of cold purified water. Heat to boiling with frequent agitation and sterilise by autoclaving at 121° C for 15 minutes. Cool
to 45-50°C, mix well and distribute in sterile Petri dishes.

DIRECTIONS FOR MEDIUM PREPARATION (MEDIUM IN FLASKS)

Liquefy the contents of the flask in an autoclave set at 100 + 2°C or in a temperature-controlled water bath (100°C). Alternatively, the bottle may
be placed into a jar containing water, which is placed on a hot plate and brought to boiling. Slightly loosen the cap before heating to allow pressure
exchange. Cool to 47-50°C and pour the medium into sterile Petri dishes, under aseptic conditions.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance yellow, fine, homogeneous, free-flowing powder
Solution and prepared flasks appearance pale yellow, limpid

Final pH at 20-25 °C 6.6+0.2

SPECIMENS

Milk, dairy products and other foodstuffs. Refer to applicable International Standards and regulations and operate in accordance with good
laboratory practice for sample collection, storage and transport to the laboratory.

TEST PROCEDURE

Prepare the sample suspension and the further decimal dilutions with the suitable diluent.?

Transfer by means of sterile pipettes 1 mL of the test sample (if liquid) or 1 mL of the initial suspension and 1mL of each decimal dilution, in
duplicate, to the centres of empty Petri dishes.

Add to each plate 15 mL of medium pre-cooled to 45°C. Mix the inoculum with the melted agar and leave to solidify.

Incubate the plates in an inverted position at 25°C and enumerate the colonies after 3-5 days.

To prevent the spreading of the colonies, some precautions should be taken such as: 1) an addition of an overlayer of culture medium after
solidifying or 2) an addition of a drop of glycerol on filter paper on the lid of the dish.?

READING AND INTERPRETATION
After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies, distinguishing
yeasts from moulds. Select plates containing 10-150 colonies and count the colonies.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

C. albicans ATCC 10231 25°C/3 days /A good growth, typical colonies
A. brasiliensis ATCC 16404 25°C/3 days /A good growth, typical colonies
P. cyclopium ATCC 16025 25°C/3 days /A good growth, typical colonies
E. coli ATCC 25922 25°C/3 days /A inhibited

B, subtilis ATCC 6633 25°C/3 days /A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD
= The method described above is not suitable for a large number of thermolabile yeasts in fresh cheeses. In such case the agar surface plating
method is preferred.?
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STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.
Ready-to-use medium in flasks

Store flasks in their original pack at 2-8°C away from direct light.

REFERENCES
1. Beuchat LR. Media for detecting and enumerating yeasts and mould. Int J Food Protect 1992; 17:145:58.
2. 1SO 6611:2004 [IDF 94:2004] Milk and milk products — Enumeration of colony-forming units of yeasts and/or moulds — Colony-count technique at 25 degrees.

PACKAGING
Product Type REF Pack
Chloramphenicol Glucose Yeast Extract Agar Dehydrated medium 4012892 | 5009 (12,5L)
4012894 | 5kg (1251L)
Chloramphenicol Glucose Yeast Extract Agar Ready-to-use flasks 5112892 6 x 100 mL

IFU rev 1, 2022/06

CHOCOLATE AGAR BACITRACIN

Ready-to-use plates

INTENDED USE
In vitro diagnostic device. Selective medium for the isolation of Haemophilus spp. from clinical specimens with mixed flora.

COMPOSITION - TYPICAL FORMULA *

Peptocomplex 159
Corn starch 19
Dipotassium hydrogen phosphate 49
Potassium dihydrogen phosphate 19
Sodium chloride 59
Agar 129
80°C heated defibrinated horse blood 70 mL
Vancomycin 5mg
Bacitracin 20000 Ul
Purified water 1000 mL
Biovitex Enrichment Supplement

Nicotinamide adenine dinucleotide (NAD) 2.50 mg
Cocarboxylase 1.00 mg
p-aminobenzoic acid 0.13 mg
Thiamine 0.083 mg
Vitamin B12 0.10 mg
L-glutamine 100.00 mg
L-cystine 11.00 mg
L-cysteine HCI 259.00 mg
Adenine 10.00 mg
Guanine HCI 0.30 mg
Ferric nitrate.6H20 0.20 mg
Glucose 1.00 g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Haemophilus influenzae, a fastidious Gram-negative bacillus, is frequently found in the upper respiratory tract of healthy humans. In addition to
various systemic life-threatening infections, H. influenzae is a common cause of serious diseases of the upper and lower respiratory tract.

In 1969 Hovig and Aandahl' formulated a selective medium for the isolation of Haemophilus spp. from respiratory tract, incorporating bacitracin
300 mg/L into chocolate agar. The use of the selective medium increased the isolation rate of Haemophilus sp. from all specimens: for nose swabs
the isolation rate increased from 32% to 41.3%, for throat swabs from 30.7% to 98.7%, for sputum samples from 3.4% to 61.4%."

Chocolate Agar Bacitracin is a selective medium prepared with GC Medium base, supplemented with heated defibrinated horse blood, Biovitex
and bacitracin, for the isolation and cultivation of Haemophilus spp. from specimens contaminated by less fastidious commensal bacteria.?*
Peptocomplex provides carbon, nitrogen and trace elements for bacterial growth, sodium chloride maintains the osmotic balance, dibasic and
monobasic potassium phosphates buffer prevent pH changes due to amine production, corn starch is included to absorb toxic by-products
contained in the specimen and is an energy source for bacterial growth. Heated horse blood provides hemin (X factor) required for growth of
Haemophilus spp. The medium is supplemented with Biovitex that provides V factor (NAD) vitamins, amino acids, coenzymes, dextrose, ferric
ions and other factors which improve the growth of species requiring V factor for the growth: H. influenzae H. ducrey, H. aegytpius, H.
haemolyticus.? Bacitracin suppresses the growth of most strains of streptococci, staphylococci, micrococci and Neisseria, vancomycin is active
against Gram positive bacteria.

PHYSICAL CHARACTERISTICS

Medium appearance brownish, opaque
Final pH at 20-25 °C 72%0.2
SPECIMENS

Chocolate Agar Bacitracin plates can be directly inoculated with clinical specimens collected from non-sterile human sites such as ear and
respiratory tract.*. Collect specimens before antimicrobial therapy where possible. Good laboratory practices for collection, transport and storage
of the clinical specimens should be applied.>®
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TEST PROCEDURE

Allow plates to come to room temperature. Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated
colonies, ensuring that sections 1 and 4 do not overlap. Alternatively, if the material is being cultured directly from a swab, roll the swab over a
small area of the surface at the edge; then streak from this inoculated area. Incubate at 35-37°C in a moist atmosphere in the presence of 5-10%
CO; and record the results after 24 and 44-48 hours, to obtain satisfactory growth of H. influenzae and most other Haemophilus species. When
specimens for H. aegyptius and H. ducreyi are cultured, incubation may be necessary for up to 5 days.? Further, when H. ducrey is suspected in
the specimen, plates should be incubated at 30-33°C in 5% CO; in a high-moisture environment.?

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic characteristics of the colonies.

The colonies’ morphology of Haemophilus spp. are summarized here below.?

Colonies of H. influenzae have a diameter of about 1-2 mm, are smooth, low, convex, greyish, and translucent, with a characteristic “mousy” odour
(non-indole producing strains) or a strong amine-like odour (indole producing strains)

Colonies of H. aegytpius reach a colony size of 0.5 mm after 48 hours of incubation; colonies are low, convex, translucent with a smooth entire
surface.

Colonies of H. parainfluenzae are typically off-white to yellow and, like H. influenzae, 1 to 2 mm in diameter. The colony appearance is extremely
varied.

Colonies of H. haemolyticus are translucent, smooth, and convex.

Colonies of H. ducrey are small, flat, grey, and smooth.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
H. influenzae ATCC 10211 35-37°C / 24-48H / CO, good growth
S. pyogenes  ATCC 19615 35-37°C / 44-48H / CO, growth inhibited

ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= The presence of small particles may sometimes be observed in the agar. However, this phenomenon does not affect the performance of the
medium.

= E. coli, some Neisseria and Candida species, Klebsiella, Proteus, and Pseudomonas spp., as well as other Gram-negative bacteria may grow
on this medium.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Store plates in their original pack at 2-8°C away from direct light.

REFERENCES

1. Hovig B, Aandahl EH. A selective method for the isolation of Haemophilus in material from the respiratory tract. Acta Pathol Microb Scand 1969; 77:676-84

2. Gonzales MD, Ledeboer NA. Haemophilus. In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th ed. Washington, DC: American Society for
Microbiology; 2019.

3. Public Health England- UK Standards for microbiology investigations (UK SMI) Investigation of Ear Infections and Associated Specimens. B 1 Issue 9, 2014

4. Public Health England- UK Standards for microbiology investigations (UK SMI) Investigation of bronchoalveolar lavage, sputum and associated specimens B 57,
Issue n° 3.5, 2019

5. McElvania E, Singh K. Specimen Collection, Transport and Processing: Bacteriology. /n In Carrol KC, Pfaller MA et al. editors. Manual of clinical microbiology,12th
ed. Washington, DC: American Society for Microbiology; 2019.

PACKAGING
Product Type REF Pack
Chocolate Agar Bacitracin Ready-to-use plates | 541519 2 x 10 plates g 90 mm

IFU rev 1, 2020/05

Chocolate Agar Bacitracin:
colonies of Haemophilus influenzae
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CHOCOLATE AGAR ENRICHED

Ready-to-use plates

INTENDED USE

In vitro diagnostic device. Non selective, general-purpose medium for the
isolation and cultivation of nutritionally fastidious microorganisms, from clinical
specimens.

COMPOSITION - TYPICAL FORMULA *

Peptocomplex 159
Corn starch 19
Dipotassium hydrogen phosphate 449
Potassium dihydrogen phosphate 19
Sodium chloride 59
Agar 12g
80°C heated defibrinated sheep blood 50 mL
Purified water 1000 mL
Biovitex Enrichment Supplement
Nicotinamide adenine dinucleotide (NAD) 2.5mg
Cocarboxylase 1 mg
p-aminobenzoic acid 0.13 mg
Thiamine 0.03 mg
Vitamin B12 0.1 mg
L-glutamine 100 mg
L-cystine 11 mg
Neisseria gonorrhoeae L-cys.teme HCI 259 mg
on Chocolate Agar Enriched Adenine 10 mg
Guanine HCI 0.3 mg
Ferric nitrate.6H,0 0.2 mg
Glucose 19

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

In 1945, Johnston' described a medium that could successfully produce colonies of N. gonorrhoeae in 24 hours as opposed to previous 48 hours
methods. This medium was later modified by Carpenter and Morton? using GC Medium Base with the addition of haemoglobin and a yeast
concentrate. The medium was further improved by replacing yeast concentrate with a chemically defined supplement formulated specifically to
facilitate the growth of gonococci.?

Chocolate Agar Enriched is a non-selective, general-purpose medium, prepared with GC Medium Base, supplemented with heated defibrinated
horse blood and Biovitex, for the isolation and cultivation of nutritionally fastidious microorganisms from clinical specimens.*5

Peptocomplex provides carbon, nitrogen and trace elements for bacterial growth, sodium chloride maintains the osmotic balance, dibasic

and monobasic potassium phosphates buffer prevents pH changes due to amine production, corn starch is included to absorb toxic by-products
contained in the specimen and is an energy source for bacterial growth.* Heated horse blood provides hemin (X factor) required for growth of
Haemophilus and enhances growth of Neisseria. The medium is supplemented with Biovitex that provides V factor (NAD) for Haemophilus species
and vitamins, amino acids, coenzymes, dextrose, ferric ion and other factors which improve the growth of pathogenic Neisseria.

PHYSICAL CHARACTERISTICS

Medium appearance brown, opaque
Final pH at 20-25 °C 72+0.2
SPECIMENS

Chocolate Agar Enriched plates can be directly inoculated with many clinical specimens collected from various normally sterile and non-sterile
human sites. Refer to the quoted literature for specimens types, related to specific infections.5® Chocolate Agar Enriched is not suitable for direct
inoculation of blood samples. Collect specimens before antimicrobial therapy where possible. Good laboratory practices for collection, transport
and storage of the clinical specimens should be applied; consult appropriate references for further information.®

TEST PROCEDURE

Allow plates to come to room temperature. Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated
colonies, ensuring that sections 1 and 4 do not overlap. Alternatively, if the material is being cultured directly from a swab, roll the swab over a
small area of the surface at the edge; then streak from this inoculated area.

Incubate at 35-37°C in aerobic conditions with 5 -10% CO,, and record the results after 18-24 and 48 hours.

The user is responsible for choosing the appropriate incubation time, temperature and atmosphere depending on the processed specimen, the
requirements of organisms to be recovered and the local applicable protocols. Consult the procedures outlined in the references for further
information.”®

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic characteristics of the colonies.

Colonies of Haemophilus influenzae have a diameter of about 1-2 mm, are colourless, transparent, moist and tend to be translucent, with a
characteristic “mousy” odour.

Colonies of N. gonorrhoeae are of variable diameter (0.5 - 2 mm), moderately convex, raised, finely granular, glistening, with entire or lobate
margins. For other fastidious microorganisms, refer to appropriate references and procedures for results reading and interpretation.”?

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.
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CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
H. influenzae ATCC 10221 35-37°C / 18-24H / CO, good growth
N. gonorrhoeae ATCC 43069 35-37°C/ 18-24H / CO, good growth

ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

The presence of small particles may sometimes be observed in the agar. However, this phenomenon does not affect the performance of the
medium.

The growth on Chocolate Agar Enriched depends on the metabolic requirements of each microorganism; it is possible that some strains are
unable to grow on the medium.

Depending on the specimens analysed and the microorganisms being tested for, it is recommended to use also additional selective media such
as Thayer Martin for the isolation for gonococcus and chocolate agar with bacitracin for the isolation of H. influenzae.

For the growth of N. gonorrhoeae, it is necessary that the surface of the plates is moist; if it appears dry, humidify with a few drops of sterile
purified water. Place damp gauze or paper towels in the CO, container before incubation or use an incubator with humidifier.*

Use dacron or calcium alginate swabs for specimen collection, avoid cotton swabs since they contain fatty acids which are inhibitory for N.
gonorrhoeae.*

The gonococci are one of the most fragile Gram-negative bacteria. It is recommended that any suspected Neisseria containing specimen should
be inoculated onto primary isolation medium immediately on collection to avoid any loss in viability and/or overgrowth of contaminants; if this is
not possible N. gonorrhoeae swabs are better held at 4-6° C for not more than 3 hours.*

If N. gonorrhoeae is suspected, the incubator temperature should be set at 35-36,5°C with 5% CO,, because many strains of N. gonorrhoeae
will not grow well at 37°C and grow poorly with 10% CO,*°

The presence of colonies on Chocolate Agar Enriched is not an indication, by itself, of the presence of pathogenic microorganisms: user must
differentiate potential pathogens requiring biochemical, immunological, molecular, or mass spectrometry testing for identification and
antimicrobial testing from contaminants that represent members of normal microbiota.

STORAGE CONDITIONS
Store plates in their original pack at 2-8°C away from direct light.

REFERENCES

1. Johnston J. Comparison of gonococcus cultures read at 24 and 48 hours. J Vener Dis Inform 1945; 26:239.

2. Carpenter CM, Morton HE. An improved medium for isolation of the gonococcus in 24 hours. Proc. N.Y. State Assoc. Public Health Labs 1947; 27:58-60.

3. Martin JE Jr, Billings TE, Hackney JF, Thayer JD. Primary isolation of N. gonorrhoeae with a new commercial medium. Public Health Rep. 1967; 82:361-363.

4. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

5. Atlas R, Snyder J. Media Reagents and Stains. In Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical microbiology,11th ed. Washington, DC:

American Society for Microbiology; 2015. p.345.

Baron EJ, Specimen Collection, Transport and Processing: Bacteriology. /n Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical microbiology,11th

ed. Washington, DC: American Society for Microbiology; 2015. p.270.

7. Vandepitte J, Verhaegen J, Engbaek K, Rohner P, Piot P, Heuck CC. Basic laboratory procedures in clinical bacteriology. 2nd ed. 2003; Geneve: World Health
Organization.

8. Public Health England- UK Standards for microbiology investigations (UK SMI): searchable index. 9 January 2019.

9. CDC: Morbidity and Mortality Weekly Report (MMWR). Screening Tests To Detect Chlamydia trachomatis and Neisseria gonorrhoeae. Infections
Recommendations and Reports. October 18, 2002 / Vol. 51 / No. RR-15

o

PACKAGING
Product Type REF Pack
Chocolate Agar Enriched Ready-to-use plates 541521 2 x 10 plates g 90 mm

IFU rev 1, 2020/05

ChromArt
CHROMALBICANS AGAR

Dehydrated and ready-to-use culture medium

INTENDED USE

In vitro diagnostic. Selective and chromogenic medium for the isolation of Candida
spp. from clinical specimens and for the differentiation of Candida albicans and
Candida dubliniensis from other species of Candida genus.

COMPOSITION TYPICAL FORMULA
(AFTER RECONSTITUTION WITH 1 L OF WATER) *
DEHYDRATED MEDIUM AND READY-TO-USE PLATES

Growths factors 18.5¢g
Chloramphenicol 0.05¢g
Gentamicin 0.1g
Tryptone 20g
Glucose 19
Agar 139
Chromalbicans Agar: C. albicans (blue-green colonies) Chromogenic substrate 019

and C. fropicalis (colourless colonies) *The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Since the early 90s advances have been made in laboratory methods for diagnosis of Candida species, especially Candida albicans, resulting in
more rapid and reliable identification.™® One of these methods was the incorporation of chromogenic substrates directly into the growth agar
media. A common principle among these media is the inclusion of a chromogenic substrate for 3-hexosaminidase thus allowing the differentiation
and presumptive identification of the most frequent and clinically important species, C. albicans.*
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Chromalbicans Agar is a “first generation” chromogenic and selective medium for the isolation of Candida spp. from clinical specimens and the
differentiation of C. albicans - C. dubliniensis group from other species of Candida genus. The selectivity of the medium is due to the presence of
chloramphenicol and gentamicin which suppress the growth of bacteria. Differentiation is obtained by the presence of a single chromogenic
compound for the detection of B-hexosaminidase enzymatic activity of C. albicans and C. dubliniensis. The hydrolysis of the compound results in
the release of an insoluble blue-green chromophore that remains inside the colonies giving them a typical colour.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 52,75 g in 1000 mL of cold purified water; bring to boiling with frequent agitation. Sterilize by autoclaving at 115°C for 15 minutes.
Cool to 47-50°C mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance whitish, opalescent

Final pH at 20-25°C 6.2+0.2

SPECIMENS

Chromalbicans Agar is intended for the bacteriological processing of non-sterile clinical specimens such as mouth, throat, pharyngeal, vaginal
swabs. Collect specimens before antimicrobial therapy where possible. Good laboratory practices for collection, transport and storage of clinical
specimens should be applied.

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Inoculate by rolling the swab over a small area of the surface at the edge; then streak from this inoculated area to obtain well isolated colonies.
Incubate inoculated plates in aerobic conditions at 35-37°C for 18-24 or 48 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of isolated colonies.
C. albicans and C. dubliniensis grow with blue or blue-green colonies.

Other species of the genus Candida grow with colourless colonies.

Gram-positive and Gram-negative bacteria are almost inhibited.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

C. albicans ATCC 10231 35-37°C /18- 24h / A good growth, blue-green colonies
C. tropicalis ~ NCPF 8841 35-37°C /18- 24h / A good growth, colourless colonies
P. mirabilis ATCC 10005 35-37°C /18- 24h / A inhibited

P. aeruginosa ATCC 27853 35-37°C /18- 24h / A partially inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection; NCPF: Public Health England, National Collection of Pathogenic Fungi.

PERFORMANCES CHARACTERISTICS

The performances characteristics of Chromalbicans Agar was evaluated by Carillo-Munoz et al.® with 723 clinical isolates and type culture
collection strains from different genera including Candida, Cryptococcus, Pichia, Rhodotorula, Saccharomyces, Trichosporon and
Zygosaccharomyces. Presumptive identification was confirmed by germ tube test and carbohydrate assimilation on API-ATB ID 32C Growth on
Chromalbicans Agar was very useful for the presumptive identification of C. albicans/C. dubliniensis isolates, and sensitivity and specificity values
were significantly high (>97%), since a very low number of isolates were found to be false negative or false positive. Sensitivity of C. albicans/C.
dubliniensis detection: 97.09%; specificity of C. albicans/C. dubliniensis detection: 97.63%.

Predictive value of the negative result: 97.38%; predictive value of the positive result: 97.37%.

LIMITATIONS OF THE METHOD

= C. dubliniensis is 3-hexosaminidase positive and grows with blue-green colonies and therefore it is not differentiable from C. albicans.

= The medium contains a single chromogenic substrate for the detection of R-hexosaminidase positive strains (C. albicans and C. dubliniensis)
and therefore doesn't allow the differentiation between other species of the genus Candida which grow with colourless colonies.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C /+8°C away from direct light in a dry place.
Ready-to-use plates

Store plates in their original pack at +2°C /+8°C away from direct light.

REFERENCES
1. Polacheck I, Melamed M, Bercovier H, Salkin IF. Beta-Glucosidase in Candida albicans and its application in yeast identification. J Clin Microbiol 1987;25:907-
10.

2. Perry JL, Miller GR. Umbelliferyl-labeled galactosaminide as an aid in identification of Candida albicans J Clin Microbiol 1987;25:2424-5.

3. Willinger BW, Manafi M, Rotter ML. Comparison of rapid methods using fluorogenic-chromogenic assays for detecting Candida albicans. Letters App Microbiol
1994; 18:47-49

4. Perry JD Freydie AM. The application of chromogenic media in clinical microbiology. J App Micrrobiol 2007; 103:2046

5. Carrillo-Mufioz AJ, Quindds G, Cardenes CD, Alonso-Vargas R, Arévalo P, Brié S, Madariaga L. Evaluation of Chromalbicans Agar for presumptive identification
of Candida albicans. Rev Iberoam Micol 2001; 18:105-8.
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PACKAGING

Product Type REF Pack

Chromalbicans Agar Dehydrated medium 4080002 5009 (9.5L)
4080004 5kg (95 L)

Chromalbicans Agar Ready-to-use plates 548000 2 x 10 plates 2 90 mm

IFU rev 3, 2022/01

ChromArt

CRE-ESBL AGAR BASE
ESBL SUPPLEMENT - CRE SUPPLEMENT
CHROMART CRE — CHROMART ESBL

Dehydrated culture medium and supplements, ready-to use plates

e

ESBL Medium: Escherichia coli CRE Medium: Klebsiella pneumoniae

INTENDED USE
In vitro diagnostics. Chromogenic basal medium, selective supplements and ready-to-use plates for the presumptive determination of
Enterobacteriaceae resistant to carbapenems (CRE medium) and ESBL producing (ESBL medium), in clinical specimens.

COMPOSITION - TYPICAL FORMULAS *
DEHYDRATED CRE-ESBL AGAR BASE (REF 4080252)

AFTER RECONSTITUTION WITH 1 L OF WATER
( CONSTITUTIO ° ) VIAL CONTENTS

Foplones ore 109 ESBL Supplement (REF 4240080) (for 500 mL of medium)
Ot ~9 Antimicrobials mix 0.21g
pacifier compounds 10.0g

Tryptophan 20g VIAL CONTENTS

22;?”“’96”"’ mix 12'3 g CRE Supplement (REF 4240082) (for 500 mL of medium)
’ Antimicrobials mix 0.21¢g

ChromArt CRE (ready-to-use plates) ChromArt ESBL (ready-to-use plates)

Peptones 16.00 g Peptones 16.0g

Growth factors 5.00g Growth factors 509

Opacifying compound 10.00 g Opacifying compound 10.0g

Tryptophan 2.00g Tryptophan 20g

Chromogenic mix 0.40g Chromogenic mix 04g

Antimicrobials mix 0429 Antimicrobials mix 042¢g

Agar 16.00 g Agar 16.0g

Purified water 1000 mL Purified water 1000 mL

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

CRE-ESBL Agar Base, with the addition of the suitable supplement, can be used for the preparation of CRE medium or ESBL medium. The use
of chromogenic media is the preferred option for the detection of ESBL-producers or carbapenem resistant strains in faecal screening."2 Bacterial
differentiation is obtained with a mixture of chromogenic compounds designed to detect specific enzymatic activities (B-galactosidase, B-
glucosidase, tryptophanase), of E. coli, of bacteria of the KESC group (Klebsiella, Enterobacter, Serratia, Citrobacter) and of the Proteus-
Morganella-Providencia group. The grey and opaque background of the medium allows a better observation and colour reading of the colonies.
ESBL Medium

The Extended Spectrum Beta Lactamases (ESBLs) are acquired class A B-lactamases that hydrolyse and (usually) confer resistance to 2nd and
3rd generation cephalosporins, (e.g., cefuroxime, cefotaxime, ceftazidime and ceftriaxone), and 4th generation cephalosporins (e.g., cefepime,
cefpirome), but not cephamycins (e.g., cefoxitin) or carbapenems." ESBLs have become globally disseminated within species of
Enterobacteriaceae.?

ESBL Medium is a chromogenic and selective screening medium for the isolation and differentiation of ESBL-producing Enterobacteriaceae. The
selectivity of the medium is due to the presence of an inhibitory mixture of antibiotics against Gram-positive bacteria, fungi and Gram-negative
bacteria susceptible to 3rd or 4th generation cephalosporins.
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CRE Medium

Mechanisms of carbapenem-resistance among Gram-negative organisms are heterogeneous but are primarily broken down into two broad
categories: carbapenemase-producing and non-carbapenemase-producing mechanisms. For the latter, carbapenem resistance is mediated by
porin mutations or efflux pumps or the combination of these with ESBL and/or AmpC production depending of the Gram-negative organism.?
Carbapenemase production is the primary mechanism mediating increased carbapenem resistance among Gram-negative bacteria.?
Carbapenemases are B-lactamases that hydrolyze penicillins, in most cases cephalosporins, and to various degrees carbapenems and
monobactams (the latter are not hydrolyzed by metallo-B-lactamases).*

The early identification of carbapenem-resistant organisms in clinical samples is a determining factor in preventing or limiting their spread and
preserving the therapeutic efficacy of carbapenems.

Chromogenic media are recommended for the detection of gastro-intestinal colonisation of carbapenem-resistant organisms. 356

CRE Medium is a chromogenic and selective screening medium for the isolation and differentiation of carbapenem-resistant Enterobacteriaceae
(CRE). The selectivity of the medium is due to the presence of an inhibitory mixture of antibiotics against Gram-positive bacteria, fungi and Gram-
negative bacteria susceptible to carbapenems

DIRECTIONS FOR MEDIA PREPARATION

Suspend 49.4 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation and sterilise by autoclaving at 121°C for 15 minutes. Cool
to 47-50°C.

ESBL Medium: dissolve the contents of one vial of ESBL Supplement (4240080) with 5 mL of sterile purified water. Add to 500 mL of medium
base cooled to 47-50°C under aseptic conditions. Mix well and distribute into sterile Petri dishes.

CRE Medium: dissolve the contents of one vial of CRE Supplement (4240082) with 5 mL of sterile purified water. Add to 500 mL of medium base
cooled to 47-50°C under aseptic conditions. Mix well and distribute into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
CRE-ESBL Agar Base

Dehydrated medium appearance grey, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance greyish, opaque

Final pH at 20-25 °C 72+0.2

ESBL SUPPLEMENT

Appearance of the lyophilized high, homogeneous, reddish pastille
Appearance of the solution opalescent reddish

CRE SUPPLEMENT

Appearance of the lyophilized high, homogeneous, reddish pastille
Appearance of the solution limpid or slightly opalescent, reddish

ChromArt CRE and Chromart ESBL
Ready-to-use plates

Appearance greyish, opaque
Final pH 7.2+0.2
SPECIMENS

ESBL medium is intended for screening clinical specimens such as stools, rectal or peri-rectal swab and for processing other clinical specimens
such as urine, wounds and respiratory secretions."

CRE Medium: any sample type can be used; however, stool and rectal swab are the most sensitive for detecting CRE colonisation; if a rectal
swab is not feasible or acceptable any clinical specimen such as blood, wound swab or urine is suitable.®

Good laboratory practices for collection, transport and storage of the clinical specimens should be applied; collect specimens before antimicrobial
therapy where possible.

TEST PROCEDURE

Allow plates to come to room temperature. Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated
colonies, ensuring that sections 1 and 4 do not overlap. Alternatively, if the material is being cultured directly from a swab, roll the swab over a
small area of the surface at the edge; then streak from this inoculated area. Incubate in air at 35-37°C for 18-24 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.
CRE isolates and ESBL producing Enterobacteriaceae show the following characteristic colonies:

Pink / red-magenta colonies: E. coli

Blue / green-blue / blue-violet / grey-violet colonies: Klebsiella, Enterobacter, Serratia, Citrobacter

Brown colonies with brown halo: Proteus-Morganella-Providencia

CRE isolates shall be subjected to confirmatory tests. Consult the listed references.'?

USER QUALITY CONTROL

All manufactured lots of the products are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
ESBL Medium

K. pneumoniae SHV-18 ATCC 700603 35-37°C/18-24H /A growth with blue colonies
E. coli ATCC 25922 35-37°C/18-24H/ A inhibited

C. albicans ATCC 10231 35-37°C/18-24H/ A inhibited

CRE Medium

K. pneumoniae ATCC BAA-1705 35-37°C/18-24H /A growth with blue colonies
E. coli ATCC 25922 35-37°C/18-24H /A inhibited

C. albicans ATCC 10231 35-37°C/18-24H/ A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection
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PERFORMANCES CHARACTERISTICS

ESBL Medium

The performances of ESBL medium were evaluated in a clinical study by a Clinical Microbiology Laboratory in northern Italy” on 2500 urine
cultures and 38 samples from other body sites. The results are summarized in the tables below.

The data demonstrate the capacity of ESBL medium to detect ESBL-producing Enterobacteriaceae with high sensitivity (98.82%) and specificity
(98.29%).

CRE Medium

The performances of CRE Medium were evaluated in a clinical study by a Clinical Microbiology Laboratory in northern Italy® on 110 strains of
carbapenem-resistant Gram-negative bacteria, 50 strains of 3rd generation cephalosporin-resistant Enterobacteria or ESBL-producing bacteria.
The published data demonstrate that CRE medium detects carbapenem-resistant Gram-negative bacteria with high sensitivity (98.2%) and
specificity (100%) while it does not allow the growth of carbapenems susceptible organisms possessing other mechanisms that can cause
resistance to beta-lactam antibiotics, such as ESBL or overproduction of AmpC.

If the research target is the determination of carbapenemase producing strains, the sensitivity is 100% and the specificity is reduced (85.1%) as
the medium allows the growth of carbapenem resistant strains caused by membrane impermeability due to porin loss.

LIMITATIONS OF THE METHOD

= ESBL Chromogenic agar media are likely to be less specific, particularly in areas where ESBL producers are common.

= Some Enterobacteriaceae strains hyperproducing cephalosporinases, some multi drug resistant Pseudomonas spp. and Acinetobacter spp.
may grow on the ESBL medium.

= Growth on the medium depends on the metabolic requirements of each microorganism and on the resistance to the antimicrobials present;
some target strains may not be able to grow on ESBL medium or may show a delayed growth (e.g., Proteus spp.).

= Some Gram-negative bacteria resistant to carbapenem due to membrane impermeability mechanism may grow on CRE medium.

= Multidrug resistant Gram-negative bacteria other than carbapemen-resistant Enterobacteriaceae (Acinetobacter and Pseudomonas) may grow
on CRE medium.

= There is very little evidence that extended incubation enhances the sensitivity of chromogenic media for CRE, but there is evidence to show

that specificity is decreased.®

Screening for intestinal carriage of CRE is of significant importance for the development of infection control strategies. However, the optimal

screening modality remains to be established for each location and for each specific purpose.®

= Culture-based methods may not be optimal for the detection of low-level carbapenemase production, which is important for epidemiological
purposes.®

= Agar-based procedures always require confirmatory testing to detect the type of bla gene present after a potentially resistant isolate is detected.

= Growth on CRE medium depends on the metabolic requirements of each microorganism and on the resistance to the antimicrobials present;
some target strains may not be able to grow on the medium or may show a delayed growth.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
On the isolates, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

CRE-ESBL Agar Base

Store at +2°C /+8°C away from direct light in a dry place.

ESBL Supplement - CRE Supplement

Store the product in the original package at +2°C /+8°C away from direct light.
CromArt CRE and ChromArt ESBL, ready-to-use plates

Store the plates in their original pack at 2-8°C away from direct light.

REFERENCES

1. Public Health England. UK Standards for Microbiology Investigations (SMI) B 59: Detection of Enterobacteriaceae producing extended spectrum f
lactamases.2016

2. Perry JD. A Decade of Development of Chromogenic Culture Media for Clinical Microbiology in an Era of Molecular Diagnostics. Clin Microbiol Rev. 2017; 30:449-
479.

3. Simner PJ, Humphries R. Special phenotypic methods for detecting antibacterial resistance. /In Carrol KC, Pfaller MA et al. editors. Manual of clinical
microbiology,12th ed. Washington, DC: American Society for Microbiology; 2019.

4. EUCAST guidelines for detection of resistance mechanisms and specific resistances of clinical and/or epidemiological importance Version 2.01, July 2017.

5. Public Health England. UK Standards for Microbiology Investigations (SMI) B 60: detection of bacteria with carbapenem hydrolysing B-lactamases
(carbapenemases); September 2020.

6. Perry JD. A Decade of Development of Chromogenic Culture Media for Clinical Microbiology in an Era of Molecular Diagnostics. Clin Microbiol Rev. 2017; 30:449-
479.

7. ComiC, Bracco S, Colombo L, Bartesaghi P, Barletta R, Silva M, Luzzaro F. Valutazione del terreno ESBL (Biolife) per la rilevazione degli Enterobatteri produttori
di ESBL in campioni clinici. XLIII Congresso AMCLI, Sezione Poster, 2014.

8. Bracco S, Mauri C, Meroni E, Principe L, Pini B, Luzzaro F. Valutazione del terreno CRE (Biolife) per la rilevazione di batteri Gram-negativi resistenti ai
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PACKAGING
Product Type REF Pack
CRE-ESBL Agar Base Dehydrated medium 4080252 500g (10.1L)
ESBL Supplement Freeze-dried supplement 4240080 10 vials, each for 500 mL of medium base
CRE Supplement Freeze-dried supplement 4240082 10 vials, each for 500 mL of medium base
ChromArt CRE Ready-to-use plates 548015 2 x 10 plates @ 90 mm
ChromArt ESBL Ready-to-use plates 548020 2 x 10 plates @ 90 mm
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ChromArt

CHROMOGENIC BACILLUS CEREUS AGAR BASE
CHROMOGENIC BACILLUS CEREUS SUPPLEMENTS

Dehydrated culture medium, selective supplement and enrichment

e INTENDED USE
' Ll N For the enumeration of Bacillus cereus Group in foods and environmental
' * ; \‘ samples.
. ?\ COMPOSITION*
- L BACILLUS CEREUS AGAR BASE
¥ \ TYPICAL FORMULA AFTER RECONSTITUTION WITH 1 L OF WATER
1 Peptones 20.0g
Sodium chloride 509
2 * Chromogenic mix 02g
- Agar 15.09g
CHROMOGENIC B.CEREUS SELECTIVE SUPPLEMENT (4240090S)
" VIAL CONTENTS FOR 500 ML OF MEDIUM
Antimicrobial mix 75 mg
’ CHROMOGENIC B.CEREUS ENRICHMENT SUPPLEMENT (4240090E)
" g VIAL CONTENTS FOR 500 ML OF MEDIUM
Phospholipids 10 mL
= *The formulas may be adjusted and/or supplemented to meet the required performances criteria.

Typical Bacillus cereus colonies

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Bacillus cereus is a group of ubiquitous facultative anaerobic, spore forming, Gram-positive rods, commonly found in soil, on vegetables, and in
many raw and processed foods. The group consists of at least eight closely related species: B. cereus, B. thuringiensis, B. mycoides, B.
pseudomycoides, B. weihenstephanensis, B. cytotoxicus, B. anthracis, and B. toyonensis."

B. cereus food poisoning may occur when foods, such as cooked meat and vegetables, boiled or fried rice, vanilla sauce, custards, soups, and
raw vegetable sprouts, are prepared and held without adequate refrigeration for several hours before serving, with B. cereus reaching >10° cells/g.2
Bacillus cereus may cause an emetic or a diarrhoeal type of food-associated illness; the emetic disease is a food intoxication caused by cereulide,
a small ring-formed dodecapeptide while the diarrhoeal syndrome is an infection caused by vegetative cells, ingested as viable cells or spores,
thought to produce protein enterotoxins in the small intestine.®

The current method recommended by ISO Standards for the enumeration and identification of B. cereus includes growth on MYP and PEMBA
media.*® Problematic issues with traditional media include a lack of characteristic colony morphology, masked by the presence of background
flora, such as Bacillus species other than B. cereus group and S. aureus.?

Chromogenic B. Cereus Agar inhibits the growth of background flora and includes a specific chromogenic compound for the detection of -
glucosidase enzyme and a substrate for the detection of phospholipase. Colonies of B. cereus and B. cereus Group are blue-green with a typical
zone of precipitation. The antimicrobial mix strongly reduces the background Gram negative and Gram-positive flora and allows to isolate B.
cereus Group often in pure culture. Biochemical testing is necessary to delineate to the species level.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 20.1 g in 500 mL of cold purified water. Heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15 minutes. Cool
to 42-45 °C and, under aseptic conditions, add the following supplements: the contents of one vial of Chromogenic B. Cereus Enrichment
Supplement (4240090E) and the contents of one vial of Chromogenic B. Cereus Selective Supplement (4240090S), reconstituted with 5 ml of
sterile purified water. Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution appearance yellow, limpid

Prepared plates appearance yellow, opaque

Freeze-dried selective supplement dense, white, pellet

Reconstituted selective supplement homogeneously cloudy solution

Enrichment supplement appearance yellow suspension, homogenously opaque
Final pH of complete medium (at 20-25°C) 72+0.2

TEST PROCEDURE

Prepare the test sample in accordance with the specific International Standard appropriate to the product concerned.

Distribute 0.1mL of test sample if the product is liquid, or of the initial suspension if solid onto the surface of two agar plates (90mm). Repeat the
procedure using further decimal dilutions.

If low number of B. cereus is expected, distribute 1mL of test sample if the product is liquid or 1mL of the initial suspension if solid to each of two
agar plates (140 mm) or over the surface of three 90 mm plates.

Incubate at 30°C + 1°C in aerobic conditions for 24 + 2 hours. If colonies are not visible incubate the plates for further 24 hours before counting.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

Count the presumptive B. cereus Group colonies in the plates with less than 150 colonies, that have the following characteristics: large, blue-
green and generally surrounded by a zone of precipitation (indicating the production of phospholipase).

According to ISO Standards*® typical and atypical colonies must be confirmed by means of the haemolysis test on sheep blood agar (+): select
five presumptive colonies from each plate and streak the selected colonies onto the surface of sheep blood agar, incubate at 30 °C for24 h+2 h
and interpret the haemolysis reaction.
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According to FDA-BAM typical and atypical colonies must be confirmed with Gram staining (B. cereus will appear as large Gram-positive bacilli in
short-to-long chains; spores are ellipsoidal, central to subterminal, and do not swell the sporangium), Phenol red glucose broth (+), Nitrate broth
(+), Modified VP medium (+), Tyrosine agar (+), Lysozyme broth (+)

Thanks to the high selectivity of Chromogenic B. Cereus Agar, the confirmation tests on typical colonies could be omitted.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T - ATM EXPECTED RESULTS

B. cereus ATCC 11778 30°C/24h-A Blue-green colonies with opaque halo
B. subtilis ATCC 6633 30°C/48h-A Inhibited

E. coli ATC 25922 30°C/48h-A Inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Some strains of B. cereus produce only little or no phospholipase. Colonies of these strains will not be surrounded by a precipitation zone.*

= Bacillus megaterium may grow with blue-green colonies but without opaque halo.?

= Some bacteria can also grow as blue-green coloured colonies on the medium but without expression of the phospholipase activity. The absence
of the opaque halo will make them easily distinguishable from the Bacillus cereus.

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C /+8°C away from direct light in a dry place.

Freeze-dried and liquid supplements

Store the products in the original package at +2°C /+8°C away from direct light.

REFERENCES

1. Ehling-Schulz M, Koehler TM, Lereclus D. The Bacillus cereus Group: Bacillus species with Pathogenic Potential. Microbiol Spectr. 2019 May; 7(3): 10.

2. FDA-BAM, Chapter 14: Bacillus cereus. Content current as of: 06/29/2021

3. Stenfors Arnesen LP, Fagerlund A, Granum PE. From soil to gut: Bacillus cereus and its food poisoning toxins. FEMS Microbiol Rev. 2008 Jul;32(4):579-606

4. 1SO 7932:2004 Microbiology of food and animal feeding stuffs - Horizontal method for the enumeration of presumptive Bacillus cereus - Colony-count technique
at 30 degrees C.

5. I1SO 21871:2006 Microbiology of food and animal feeding stuffs - Horizontal method for the determination of low numbers of presumptive Bacillus cereus- Most
probable number technique and detection method.

PACKAGING
Product Type REF Pack
Chromogenic B.Cereus Agar Base Dehydrated medium 4080202 @ 500g (12.4L)
Chromogenic B.Cereus Supplements Freeze-dried and liquid supplements 4240090 | 4 + 4 vials (each vial is for 500 mL of
medium base)
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ChromArt

CHROMOGENIC CANDIDA AGAR

Dehydrated and ready-to-use culture medium

INTENDED USE

In vitro diagnostics. Selective and chromogenic medium for the isolation of Candida
spp. from clinical specimens and for the differentiation of Candida albicans / Candida
dubliniensis group from Candida tropicalis and other species of the genus Candida.

COMPOSITION - TYPICAL FORMULA*
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptones 10.30g
Growth factors 11.70 g
Inorganic salts 4609
Chloramphenicol 0.50¢g
Chromogenic mix 0.36 g
Agar 12.00g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Chromogenic Candida Agar:
C. albicans (green-blue colonies), C. tropicalis (blue-
grey colonies) and C. krusei (large pink-violet colonies)

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Yeast infections require prompt diagnosis to allow the early initiation of appropriate antifungal therapies. Since the 90s, advances have been made
in laboratory methods for diagnosis of Candida species, especially Candida albicans, resulting in more rapid and reliable identification.’* One of
these methods was the incorporation of chromogenic substrates directly into the isolation media. A common principle of these media is the use of
a chromogenic substrate for 3-hexosaminidase, to differentiate C. albicans / C. dubliniensis group from other yeasts and a second chromogenic
substrate (usually to detect phosphatase or B-glucosidase) to provide further discrimination between species.* The main advantage of such
chromogenic media is their ability to detect mixed yeast cultures, because different species often form colonies with different colours.
Chromogenic Candida Agar is a “second generation” chromogenic and selective medium for the isolation of Candida spp. from clinical specimens
and for the differentiation of clinically important Candida spp.: C. albicans - C. dubliniensis group from Candida tropicalis, Candida krusei and
other Candida species. The selectivity of the medium is due to the presence of chloramphenicol which suppresses the growth of bacteria.
Differentiation is obtained by the presence of two chromogenic compounds. The hydrolysis of the substrate for the detection of f-hexosaminidase
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enzyme of C. albicans and C. dubliniensis results in the release of an insoluble chromophore that remains inside the colonies giving them a typical
green-blue colour. The hydrolysis of the second chromogenic substrate results in the release of an insoluble pink chromophore and orients in the
identification of other species: Candida tropicalis splits both the compounds with the formation of blue-grey colonies while other species of the
genus Candida hydrolyse only the second chromogenic compound and grow with colonies with different shades of pink.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 39.5 g in 1000 mL of cold purified water; heat to boiling with frequent agitation to dissolve completely. Do not autoclave. Cool to
approximately 47-50°C, mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance pale yellow, limpid

Final pH at 20-25°C 6.0+£0.2

SPECIMENS

Chromogenic Candida Agar is intended for the bacteriological processing of non-sterile clinical specimens such as mouth, throat, pharyngeal,
vaginal swabs. Collect specimens before antimicrobial therapy where possible. Good laboratory practices for collection, transport and storage of
clinical specimens should be applied.

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Inoculate by rolling the swab over a small area of the surface at the edge; then streak from this inoculated area to obtain well isolated colonies.
Incubate inoculated plates in aerobic conditions at 35-37°C for 18-24 and 48 hours.

READING AND INTERPRETATION
After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of isolated colonies.
Here below a short interpretation guide is reported.

Brilliant green-blue colonies: characteristic Grey-blue colonies with purple tinges and/or
of C. albicans / C. dubliniensis. a violet halo: characteristic of C. tropicalis.
(C. albicans here below)

Enlarged, flat pink-red or violaceous White or pink or pink-purple colonies:

colonies, with a rough fine texture: characteristics of other Candida species

characteristics of C. krusei. (C. glabrata here below)

e

Candida kefir produces violet-red colonies. Candida parapsilosis complex produces pink, pink-violet colonies.
Gram-positive and Gram-negative bacteria are almost inhibited.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

C. albicans ATCC 10231 35-37°C/44-48 h/A good growth, green-blue colonies
C. tropicalis NCPF 8841 35-37°C/44-48 h/ A good growth, blue-grey colonies
E. coli ATCC 25922 35-37°C/44-48h /A inhibited

S. aureus ATCC 25923 35-37°C/44-48h /A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection; NCPF: Public Health England, National Collection of Pathogenic Fungi.

PERFORMANCES CHARACTERISTICS

The performances characteristics of Chromogenic Candida Agar were evaluated by Andreoni et al.® with 82 yeast strains isolated from human
specimens, identified with a phenotypic system and confirmed with a spectrometric method and stored at -80°C and with 80 clinical specimens
isolated from respiratory material, vaginal exudates, urine and positive blood cultures. Chromogenic Candida Agar was compared with a
chromogenic medium of the market. The conclusions have been the following: for yeast strains isolated from human specimens, the comparison
between the two media, in general showed a better growth, in terms of colony dimension at 24 and 48 hours, on Chromogenic Candida Agar; the
colony colour as well, in terms of tonality and intensity, resulted more evident on Chromogenic Candida, allowing a better differentiation between
species with similar colours. The findings confirmed that the Chromogenic Candida Agar can substantially ensure the presumptive identification
of frequent clinical isolation species, allowing an orientation for presumptively identifying yeasts species of lower isolation frequency. The rapid
growth and the colour intensity moreover guarantee a morphological and colour evaluation in a shorter time.

LIMITATIONS OF THE METHOD

= C. dubliniensis is R-hexosaminidase positive and grows with green-blue colonies and therefore it is not differentiable from C. albicans.®
= Chromogenic Candida agar does not differentiate between C. parapsilosis, C. orthopsilosis and C. metapsilosis.®

= The best colour differentiation of Candida spp. is obtained after 48 hours of incubation.®
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Candida spp. other than C. albicans / C. dubliniensis and C. tropicalis appear as a variety of pink/grey/violet colours, due to the mixture of natural
pigmentation and the released chromophores. The experience of the microbiologist can help to differentiate these species by colour and
morphology of the colonies.

Growth depends on the requirements of each individual microorganisms. It is possible that yeasts with specific metabolic requirements may not
grow or may not produce colour.

Some rare bacterial strains which may be resistant to chloramphenicol may grow on the medium with coloured colonies.

Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C/+8°away from direct light in a dry place.

Ready-to-use plates

Store plates in their original pack at +2°C/+8°Caway from direct light.

REFERENCES

1. Polacheck I, Melamed M, Bercovier H, Salkin IF. Beta-Glucosidase in Candida albicans and its application in yeast identification. J Clin Microbiol 1987;25:907-
10.

2. Perry JL, Miller GR. Umbelliferyl-labeled galactosaminide as an aid in identification of Candida albicans J Clin Microbiol 1987;25:2424-5.

3. Willinger BW, Manafi M, Rotter ML. Comparison of rapid methods using fluorogenic-chromogenic assays for detecting Candida albicans. Letters App Microbiol
1994; 18:47-49

4. Perry JD. A Decade of Development of Chromogenic Culture Media for Clinical Microbiology in an Era of Molecular Diagnostics. Clin Microbiol Rev. 2017
Apr;30(2):449-479.

5. Andreoni S., Molinari G.L., Ruzza P., Dellera A. Evaluation of Chromogenic Candida Agar for isolation and presumptive identification of yeasts. XLI AMCLI Italian
Clinical Microbiologists Association Congress Rimini, November 13-16, 2012.

PACKAGING
Product Type REF Pack
Chromogenic Candida Agar Dehydrated medium 4080052 | 500g(12.65L
4080054 @ 5kg (126 L)
Chromogenic Candida Agar Ready-to-use plates 548005 2 x 10 plates g 90 mm
IFU rev 1, 2022/01
ChromArt

CHROMOGENIC COLIFORM AGAR

Dehydrated and ready-to-use culture medium

INTENDED USE

- Chromogenic medium for the simultaneous enumeration of Escherichia coli and
- coliform bacteria.
® L
s COMPOSITION — TYPICAL FORMULA*
. (AFTER RECONSTITUTION WITH 1 L OF WATER)
- ' Tryptose 10.00 g
Tryptophane 0.10g
L . Peptocomplex 5.00g
Yeast Extract 3.00g
Sodium Chloride 5.00g
- . Bile Salts n.3 1.50g
Isopropyl-B-D-thiogalactopyranoside (IPTG) 0.10g
X-B-glucuronide CHX salt 0.06 g
Salmon-B-D-galactoside 0.15¢g
Agar 13.00 g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Chromogenic Coliform Agar: E. coli blue-grey colonies;
E. aerogens salmon colonies

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Faecal pollution is the major cause of waterborne disease, since most of the pathogens associated with transmission reside in human and warm-
blooded animal faeces. Examination of water samples for the presence of E. coli and coliform bacteria provides an indication of such pollution.
Chromogenic Coliform Agar is reported in the review of water analysis media ISSN:1125-2464" and in the APAT-IRSA?review for the simultaneous
detection and enumeration of B-glucuronidase-positive E. coli and B-D-galactosidase positive coliform bacteria from water samples.
Peptocomplex and tryptose provide nitrogen, carbon, amino acids and minerals for the microbial growth, yeast extract is a source of vitamins,
particularly of group B. Sodium chloride maintains the osmotic balance. Bile salts n° 3 act as a selective agent, inhibiting the growth of Gram-
positive bacteria.

Detection of coliform bacteria is based on the ability of B-D-galactosidase to cleave the substrate salmon-3-D-galactoside with the formation of
salmon red colonies. Enumeration of E. coliis based on the detection of two enzymatic activities, B-D-glucuronidase and 3-D-galactosidase, which
cleave the chromogenic substrates salmon-f-D-galactoside and X-B-glucuronide, with the formation of dark blue-grey colonies. The hydrolysis of
X-GAL in enhanced by IPTG, a lactose operon inducer. The tryptophane in the medium, allows the indole test to be performed directly on colonies
with the addition of Kovacs' reagent, for confirmation of E. coli.

DIRECTIONS FOR MEDIUM PREPARATION (DEHYDRATED MEDIUM)
Suspend 37.9 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation until completely dissolved and sterilize by autoclaving at
121°C for 15 minutes. Cool to 47-50°C, mix well and dispense in sterile Petri dishes.
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DIRECTIONS FOR MEDIUM PREPARATION (READY-TO-USE FLASKS)

Liquefy the contents of the flask in an autoclave set at 100 + 2°C or in a temperature-controlled water bath (100°C). Alternatively, the bottle may
be placed into a jar containing water, which is placed on a hot plate and brought to boiling. Slightly loosen the cap before heating to allow pressure
exchange. Cool to 47-50°C and pour the medium into sterile Petri dishes, under aseptic conditions.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared plates and flasks appearance pale yellow, limpid or slightly opalescent

Final pH of complete medium (at 20-25°C) 6.8+0.2

SPECIMENS

Water samples and other materials of sanitary importance. When collecting, storing, transporting and preparing samples, follow the rules of good
laboratory practice and refer to applicable international standards and norms.

TEST PROCEDURE

Perform simultaneous enumeration of coliforms and Escherichia coli, applying normal laboratory methods with inoculation by pour plate method
either by surface spread technique or by membrane filtration.

Incubate for 18-24 hours at 37°C.

The APAT-IRSA? review of microbiological methods for the determination of E. coli in water reports the following procedure:

Filter an aliquot of the sample or a volume of its dilutions using a membrane filter usually about 47 mm or 50 mm in diameter, with filtration
characteristics equivalent to a rated nominal pore diameter of 0.45 pm and, preferentially, with grid lines. After filtration place the membrane filter
on medium surface, ensuring that no air is trapped underneath, invert Petri dish, and incubate at 36°C + 1°C for 18-24 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies and count:

= All pink to red colonies (positive for 3-D-galactosidase reaction) as presumptive coliform bacteria other than E. coli.

= All blue-grey, indole-positive colonies (positive for 3-D-galactosidase and 3-D-glucuronidase reactions) as E. coli.

To avoid false-positive results, caused by oxidase positive bacteria, for example, Aeromonas spp, the presumptive colonies shall be confirmed by
a negative oxidase reaction (Oxidase test Strips, cat. N° 191040ST)

The count of total coliform bacteria is the sum of all oxidase negative pink to red colonies plus all blue-grey colonies.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

E. coli ATCC 25922 35-37°C/18-24H/A growth, blue-grey colonies
E. aerogenes ATCC 13048 34-38°C/18-24H/A growth, salmon colonies
E. faecalis ATCC 19433 34-38°C/18-24H/A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= It has been reported that approximately 40% of Shigella species, various bio-serotypes of Salmonella (13% of Salmonella subgenus 1) may be
B-glucuronidase positive; only exceptionally this test is positive with Providencia, Enterobacter and Yersinia strains (1-5%).%°

= Approximately 3-4% of E. coli are B-glucuronidase negative, notably E. coli 0157 strains.® Consequently, these strains, being positive for B-

galactosidase, will grow with red-pink colonies and be counted as coliforms.

In addition to expressing 3-D-glucuronidase, E. coli is able to produce indole from tryptophan. Therefore, in case of any doubt of E. coli colonies

on the primary agar medium, indole test may be used as an additional confirmation.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C /+8°C away from direct light in a dry place.
Ready-to-use plates and flasks

Store in their original pack at +2°C /+8°C away from direct light.

REFERENCES
1. APAT-IRSA Metodi analitici per le acque, vol 3 n° 7000 — Metodi per la determinazione di microrganismi indicatori di inquinamento e di patogeni. n° 7030, 2003,
Escherichia coli.

2. Bonadonna L. Escherichia coli nelle acque significato sanitario e metodologie di analisi. ISSN:1125-2464, 2001
3. Trepeta RW, Edberg SC. Methylumbelliferyl- D-glucuronide-based medium for rapid isolation and identification of E. coli. J Clin Microbiol 1984; 19 :172.
4. Robison BJ. Evaluation of a fluorogenic assay for detection of Escherichia coli in foods. Appl. Environ. Microbiol. 1984; 48:285-288
5. Kaluzewski SD, Tomczuk D. Evaluation of the Usefulness of Tests for Production of Beta-D-glucuronidase and Propylene Glycol Utilization for the Differentiation of
Enterobacteriaceae Rods. Med Dosw Mikrobiol, 1995; 47:155-68.
6. Robison BJ. Evaluation of a fluorogenic assay for detection of Escherichia coli in foods. Appl. Environ. Microbiol. 1984; 48:285-288
PACKAGING
Product Type REF Pack
Chromogenic Coliform Agar Dehydrated medium 4012992 5009 (13.2L)
Chromogenic Coliform Agar Ready-to-use plates 491299 3 x 10 plates, @ 55 mm
Chromogenic Coliform Agar Ready-to-use plates 541299 2 x 10 plates, @ 90 mm
Chromogenic Coliform Agar ISO Formulation Ready-to-use flasks 5112972 6 x 100 mL
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ChromArt

CHROMOGENIC COLIFORM AGAR
ISO FORMULATION

Dehydrated and ready-to-use culture medium

INTENDED USE
Chromogenic medium for the enumeration of Escherichia
coli and coliform bacteria with membrane filtration technique

- ;-—-_ on waters with low bacterial background, according to 1ISO
. 9308-1.
L
- COMPOSITION — TYPICAL FORMULA*
- - (AFTER RECONSTITUTION WITH 1 L OF WATER)
% - - Enzymatic digest of casein 1.009g
; Yeast extract 2.00g
L » Sodium chloride 5.00g
- Sodium dihydrogen phosphate x 2H,0O 2209
. Di-sodium hydrogen phosphate 2.70g
~ ; Sodium pyruvate 1.009g
‘ - . Sorbitol 1.00 g
Tryptophane 1.00g
- ‘ Tergitol® 7 0.15g
Salmon-B-D-galactoside 0.20g
X-B-glucuronide CHX salt 0.10g
Chromogenic Coliform Agar ISO Formulation. Isopropy!-B-D-thiogalactopyranoside (IPTG) 0.10g
Escherichia coli : blue colonies; Citrobacter freundii: red colonies Agar 10.60 g

*The formula may be adjusted and/or supplemented to meet the required
performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Faecal pollution is the major cause of waterborne disease, since most of the pathogens associated with transmission reside in human and warm-
blooded animal faeces. Examination of water samples for the presence of E. coli and coliform bacteria provides an indication of such pollution.
Chromogenic Coliform Agar ISO Formulation is a selective and differential medium for the simultaneous detection and enumeration of -
glucuronidase-positive E. coli and 3-D-galactosidase positive coliform bacteria from water samples with low bacterial numbers, such as drinking
water, disinfected pool water, or finished water from drinking water treatment plant, according to 1ISO 9308-1."2

Enzymatic digest o casein provides nitrogen, carbon, amino acids and minerals for the microbial growth, yeast extract is a source of vitamins,
particularly of group B. Sodium chloride maintains the osmotic balance while phosphates act as buffer of the medium. Sorbitol and sodium pyruvate
stimulate a quick bacterial growth and aid in resuscitation of stressed cells. Tergitol 7 is a surfactant that acts as a selective agent, moderately
inhibiting the growth of Gram-positive bacteria.

Detection of coliform bacteria is based on the ability of B-D-galactosidase to cleave the substrate salmon-3-D-galactoside with the formation of
salmon red colonies. Enumeration of E. coliis based on the detection of two enzymatic activities, 3-D-glucuronidase and 3-D-galactosidase, which
cleave the chromogenic substrates salmon-3-D-galactoside and X-B-glucuronide, with the formation of dark blue colonies. The hydrolysis of X-
GAL in enhanced by IPTG, a lactose operon inducer.

DIRECTIONS FOR MEDIUM PREPARATION (DEHYDRATED MEDIUM)

Suspend 27.1 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation until completely dissolved. Do not autoclave, do not
overheat. Cool to 47-50°C, mix well and dispense in sterile Petri dishes to a depth of at least 4 mm. Some turbidity may occur after boiling; it
normally disappears when the temperature decreases to 47-50°C and doesn’t affect the medium performances.

DIRECTIONS FOR MEDIUM PREPARATION (READY-TO-USE FLASKS)

Liquefy the contents of the flask in an autoclave set at 100 + 2°C or in a temperature-controlled water bath (100°C). Alternatively, the bottle may
be placed into a jar containing water, which is placed on a hot plate and brought to boiling. Slightly loosen the cap before heating to allow pressure
exchange. Cool to 47-50°C and pour the medium into sterile Petri dishes, under aseptic conditions.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Prepared plates and flasks appearance pale yellow, limpid or slightly opalescent

Final pH of complete medium (at 20-25°C) 6.8+0.2

SPECIMENS

Water samples with low bacterial numbers, such as drinking water, disinfected pool water, or finished water from drinking water treatment plant.
When collecting, storing, transporting and preparing samples, follow the rules of good laboratory practice and refer to applicable international
standards and norms.

TEST PROCEDURE

Filter 100 mL (or other volumes, e.g., 250 mL for bottled water) of the sample using a membrane filter usually about 47 mm or 50 mm in diameter,
with filtration characteristics equivalent to a rated nominal pore diameter of 0,45 pm and, preferentially, with grid lines. The minimum volume for
filtration is 10 mL of sample or dilutions thereof to ensure even distribution of the bacteria on the membrane filter.

After filtration place the membrane filter on medium surface, ensuring that no air is trapped underneath, invert Petri dish, and incubate at 36 + 2
°C for 21-24 h.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies and count:

All pink to red colonies (positive for 3-D-galactosidase reaction) as presumptive coliform bacteria other than E. coli.

All dark-blue to violet colonies (positive for -D-galactosidase and B-D-glucuronidase reactions) as E. coli.

To avoid false-positive results, caused by oxidase positive bacteria, for example, Aeromonas spp, the presumptive colonies shall be confirmed by
a negative oxidase reaction (Oxidase test Strips, cat. N° 191040ST)
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Perform the oxidase test preferentially on all, or at least 10 selected pink to red colonies (coliform bacteria, different from E. coli): the test should
be negative.
The count of total coliform bacteria is the sum of all oxidase negative pink to red colonies plus all dark-blue to violet colonies.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

E. coli ATCC 25922 34-38°C/21-24H/A growth, blue colonies

E. aerogenes ATCC 13048 34-38°C/21-24H/A growth, pink colonies

P. aeruginosa ATCC 10145 34-38°C/21-24H/A growth, colourless colonies
E. faecalis ATCC 19433 34-38°C/21-24H/A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

It has been reported that approximately 40% of Shigella species, various bio-serotypes of Salmonella (13% of Salmonella subgenus 1) may be
B-glucuronidase positive; only exceptionally this test is positive with Providencia, Enterobacter and Yersinia strains (1-5%).%%

Approximately 3-4% of E. coli are B-glucuronidase negative, notably E. coli 0157 strains.'* Consequently, these strains, being positive for -
galactosidase, will grow with red-pink colonies and be counted as coliforms."

In addition to expressing B-D-glucuronidase, E. coli is able to produce indole from tryptophan. Therefore, in case of any doubt of E. coli colonies
on the primary agar medium, indole test may be used as an additional confirmation.

Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C /+8°C away from direct light in a dry place.

According to ISO 9301-1 the plates can be stored at 5 + 3°C in the dark and protected against evaporation for at least one month.
Ready-to-use plates and flasks

Store in their original pack at +2°C /+8°C away from direct light.

REFERENCES

1. 1SO 9308-1:2014 Water quality - Enumeration of Escherichia coli and coliform bacteria - Part 1: Membrane filtration method for waters with low bacterial
background flora.

2. 1SO 9308-1:2014/AMD 1:2016 Water quality — Enumeration of Escherichia coli and coliform bacteria — Part 1: Membrane filtration method for waters with low
bacterial background flora — Amendment 1

3. Trepeta RW, Edberg SC. Methylumbelliferyl- D-glucuronide-based medium for rapid isolation and identification of E. coli. J Clin Microbiol 1984; 19 :172.

4. Robison BJ. Evaluation of a fluorogenic assay for detection of Escherichia coli in foods. Appl. Environ. Microbiol. 1984; 48:285-288

5. Kaluzewski SD, Tomczuk D. Evaluation of the Usefulness of Tests for Production of Beta-D-glucuronidase and Propylene Glycol Utilization for the Differentiation
of Enterobacteriaceae Rods. Med Dosw Mikrobiol, 1995; 47:155-68.

PACKAGING

[ Product | Type REF Pack

| Chromogenic Coliform Agar ISO Formulation | Dehydrated medium 4012972 5009 (18.41L)

} Chromogenic Coliform Agar ISO Formulation } Ready-to-use plates 491297 3 x 10 plates @ 55 mm

Chromogenic Coliform Agar ISO Formulation Ready-to-use flasks 5112972 6 x 100 mL

IFU rev 1, 2022/06

ChromArt

CHROMOGENIC CRONOBACTER
ISOLATION (CCIl) AGAR

Dehydrated culture medium and ready-to-use plates

5 L _-:,;;.-__

T i AN INTENDED USE
- v For the detection (presence/absence) of Cronobacter spp. in samples from the
g — - "3-%.-' > ;'-': £ = food chain, according to ISO 22964.
« T vl . . Lo o i TS
s - - sl 23 'ﬂ'.::-i COMPOSITION - TYPICAL FORMULA *
= = « Trae A ERREEENS  (AFTER RECONSTITUTION WITH 1 L OF WATER)

s v = W Tryptone 7.00g
g iy Lt .. Yeastextract 3.00g
Pipe et g el L IR R Sodium chloride 5.00 g
., '.1 R : .- s —— :"”1' 5-bromo-4-chloro-3-indolyl-a-D-glucopyranoside  0.15 g
IR SO O W T S o i Sodium deoxycholate 0259
S, | B LT V™ - oy I gt R, Ammonium iron (Il citrate 1.00 g
L Ay maamEEEREE L Sodium thiosulfate 100 g
ol | & éﬁ_{{r Agar 14.50 g

CCI Agar: blue-green colonies: Cronobacter sakazakii; white colonies with The formula may be adjusted and/or supplemented to meet the required performances criteria.

grey or black centre: Salmonella Enteritidis

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE
Cronobacter species (formerly known as Enterobacter sakazakii) are Gram-negative rod-shaped, motile pathogenic bacteria of the family
Enterobacteriaceae. These organisms are regarded as opportunistic pathogens linked with life-threatening infections predominantly in neonates.’
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Clinical syndromes of Cronobacter infection include necrotizing enterocolitis (NEC), bacteraemia and meningitis, with case fatality rates ranging
from 40-80%."2 The bacterium has been isolated from a range of food sources including dairy-based foods, dried meats, water, rice and others.'3*
Chromogenic Cronobacter Isolation (CCl) Agar is a culture medium for the determination of the presence or absence of Cronobacter spp. in
samples from the food supply chain, according to ISO 22964.5 It must be used combined with Cronobacter Screening Broth.

Tryptone provides nitrogen, carbon, minerals and amino acids for the microbial growth. Yeast extract is a source of vitamins, particularly of the B-
group. Sodium chloride maintains the osmotic balance. The selective agent of the medium is sodium deoxycholate which inhibits the growth of
Gram-positive bacteria. The presence of sodium thiosulfate/ammonium iron citrate indicator system allows the differentiation of thiosulfate
reductase positive bacteria (e.g., Proteus, Salmonella) that produce colonies with a slight black centre. The medium contains the chromogenic
compound 5-bromo-4-chloro-3-indolyl-a-D-glucopyranoside, a substrate for the detection of a-glucosidase: Cronobacter spp. possess a-
glucosidase, cleave the chromogenic substrate so grow with blue to blue-green colonies

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 31.9 gin 1000 mL of cold purified water. Heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15 minutes. Cool
to 47-50 °C mix well and pour into sterile Petri dishes

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance straw colour, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance dark amber, clear

Final pH at 20-25°C 7.3+£0.2

SPECIMENS

Food products and ingredients intended for human consumption and the feeding of animals; environmental samples in the area of food production
and food handling. When collecting, storing, transporting and preparing samples, follow the rules of good laboratory practice and refer to applicable
international standards.®

TEST PROCEDURE

Prepare the test sample in accordance with the relevant part of ISO 6887 dealing with the product concerned.

Add 10 g or 10 mL of sample to 90 mL of Buffered Peptone Water (REF 401278). For inoculum above 10 g preheat the broth to 34-38°C. Incubate
the pre-enrichment broth at 36 + 2 °C for 18 £ 2 hours.

Transfer 0.1 mL of pre-enriched broth into 10 mL of Cronobacter Screening Broth (REF 401355)

Incubate the enrichment broth tubes at 41.5 + 1 °C for 24 + 2 hours

Streak a loopful of enrichment broth (about 10 pL) on a plate of CCI Agar and incubate upside down at 41.5 + 1 °C for 24 + 2 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

Typical Cronobacter colonies are small to medium-sized (1 mm to 3 mm) and blue to blue-green in colour.

Colonies of non-typical Gram-negative bacteria may develop on CCl Agar with the following characteristics: white, with or without a grey or black
or green centre; some naturally pigmented colonies of non-Cronobacter may appear yellow or red.

Perform the confirmation tests on the typical colonies as reported by 1ISO 22964.°

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.®

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

C. sakazakii ATCC 29544 415°C+1°C/24h+2h/A Good growth, blue-green colonies
C. muytjensis ATCC 51329 415°C+1°C/24h+2h/A Good growth, blue-green colonies
E. cloacae ATCC 13047 415°C+1°C/24h+2h/A White colonies

E. faecalis ATCC 19433 415°C+1°C/24h+2h/A Inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Cronobacter may be present in low numbers in the samples, along with other Enterobacteriaceae, such as E. cloacae, which may interfere in
the determination of the target microorganism.®

= The use of large sample sizes can compromise the recovery of stressed Cronobacter spp. when interfering microflora are present, such as
probiotics °

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C /+8°C away from direct light in a dry place.

According to ISO 22964° the plated medium may be kept at 5°C + 3 °C for up to 14 days.
Ready-to-use plates

Store plates in their original pack at +2°C /+8°C away from direct light.

REFERENCES

1. Yan QQ, Condell O, Power K, Butler F, Tall BD, Fanning S. Cronobacter species (formerly known as Enterobacter sakazakii) in powdered infant formula: a review
of our current understanding of the biology of this bacterium, J App Microbiol 2012; 113:1-15

2. Friedemann, M. Epidemiology of invasive neonatal Cronobacter (Enterobacter sakazakii) infections. Eur J Clin Microbiol Infect Dis 2009; 28:1297-1304.

3. Bowen AB, Braden CR. Invasive Enterobacter sakazakii disease in infants. Emerg Infect Dis 2006; 12:1185-1189.

4. Healy B, Cooney S, O'Brien S, Iversen C, Whyte P, Nally J, Callanan JJ, Fanning, S (2010) Cronobacter (Enterobacter sakazakii): an opportunistic foodborne
pathogen. Foodborne Pathog Dis 2010; 7:339-350.

5. IS0 22964:2017 Microbiology of the food chain — Horizontal method for the detection of Cronobacter spp.

PACKAGING
Product Type REF Pack
Chromogenic Cronobacter Isolation (CCl) Agar Dehydrated medium 4080302 5009 (15.6 L)
4080301 | 100g(3.1L)
Chromogenic Cronobacter Isolation (CCI) Agar Ready-to-use plates 548030 2 x 10 plates @ 90 mm

IFU rev 1, 2022/06
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ChromArt
CHROMOGENIC E. COLI 0157 AGAR

Dehydrated culture medium

INTENDED USE
Selective and chromogenic medium for the isolation and differentiation of Escherichia coli O157:H7, from food.

COMPOSITION - TYPICAL FORMULA*
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptones 17.0g
Bile salts n°3 1549
Chromogenic compounds 05g
Agar 1209

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

E. coli 0157:H7 was first recognized as a pathogen in 1982 during an outbreak investigation of haemorrhagic colitis.! Although more than 300
verotoxins or Shiga toxins producing serotypes are known, the infection is mainly caused by the motile serotype E. coli O157: H7 and its non-
motile variant 0157:NM (O157:H-).2 The severity of illness presents different degrees, from uncomplicated diarrhoea to haemorrhagic colitis, up
to haemolytic-uremic syndrome and thrombotic thrombocytopenic purpura; the infectious dose for O157:H7 is estimated to be 10-100 cells; the
infection is particularly serious for the most vulnerable subjects, such as children and the elderly.> The strain virulence is substantially due to the
production of one or both of the Shiga toxins Stx1 and Stx2 and, more rarely, of their variants. Infections are mostly food or water borne and have
implicated undercooked ground beef, raw milk, cold sandwiches, water, unpasteurized apple juice and sprouts and vegetables.* Direct contact
with animals belonging to the reservoir species and person to person transmission may play a role in the spread of infection.®

E.coli O157:H7 strains are phenotypically distinct from E.coli as they exhibit slow or no fermentation of sorbitol and do not have glucuronidase
activity; these characteristics led to the design of various culture media for primary isolation such as CT-SMAC (Cefixime Tellurite Sorbitol Mac
Conkey Agar) and CT-SMAC MUG.® Following the findings about the isolation of sorbitol positive and B-glucuronidase positive E.coli 0157 and
strains that do not grow on CT-SMAC, 7#° several chromogenic media, based on more specific differential mechanisms, have been proposed.
Chromogenic E. coli O157 Agar includes a mixture of chromogenic compounds to detect the enzymatic activities of Enterobacteriaceae (B-
glucuronidase and B-glucosidase) and a specific enzymatic activity of E. coli O157.

The selective action of Chromogenic E. coli 0157 Agar is due to the presence of bile salts n°3, which inhibit the growth of Gram-positive bacteria.
To increase the selective properties and the specificity of the results, potassium tellurite and cefixime can be added to the medium: according to
the data of Zadik'® this addition completely or partially inhibits the growth of 67% of E. coli non-O157 and almost completely the growth of sorbitol
non-fermenting Gram-negative bacteria other than E. coli O157.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 31 g in 1000 mL of cold purified water. Heat to boiling, stirring constantly and sterilize by autoclaving at 121°C for 15 minutes. Cool to
47-50°C and distribute into sterile Petri dishes. If cefixime-tellurite addition is required, reconstitute one vial of Cefixime Tellurite 0157 Supplement
(REF 42ISEC) with 5 mL of sterile purified water and, under aseptic conditions, add to 500 mL of pre-cooled medium base.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance greyish, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance pale yellow, limpid

Final pH at 20-25 °C 72+0.2

SPECIMENS

Chromogenic E. coli 0157 Agar, with or without Cefixime Tellurite O157 Supplement, is intended for the bacteriological processing of non-clinical
samples; refer to the applicable international standards.?""

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

1. A test amount is enriched in nine times the weight of pre-warmed Modified Tryptic Soy Broth (REF 402155M2) plus novobiocin 20 mg/L
(Novobiocin Antimicrobic Supplement -REF 4240045) at 41.5°C + 1°C for 6 h and subsequently for a further 12 to 18 h.

2. E. coli 0157 cells are separated and concentrated using immunomagnetic beads coated with antibodies to E. coli 0157 after 6 h and again,

if necessary, after a further 12 to 18 h incubation.

50 pl of immunomagnetic concentrated broth are sub-cultured onto CT-SMAC and onto Chromogenic E. coli 0157 Agar.

Chromogenic E. coli 0157 Agar is incubated in aerobic atmosphere at 35-37°C for 18-24 hours. CT-SMAC should be incubated following the

IFU recommended procedure.

Rl

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

Pink to violet colonies can be presumptively identified as E. coli O157.

E. coli strains not belonging to the serogroup 0157, Citrobacter, Enterobacter, Klebsiella, Serratia grow with blue or green-blue colonies.

Purify the typical colonies from Chromogenic E. coli 0157 Agar by streaking onto Nutrient Agar and incubate at 37°C for 18 to 24 h.

For confirmation, 1ISO16654'" requires indole test (+) and agglutination with E. coli 0157 antiserum.

FDA BAM? requires B-galactosidase (+), B-glucuronidase (-) and indole (+) tests and the presence of the 0157 and H7 antigens.

The pink to violet colony with the biochemical profile of E. coli and positive for the antisera O157 and H7 is confirmed as E. coli O157:H7.

If the isolate is O157 positive but H7 negative it may be a non-motile variant (O157: NM) and therefore requires a confirmation test of its toxigenic
potential (for example with PCR technique). The colony can also be sub-cultured to blood agar plate to induce mobility and re-tested with H7
antiserum.

0157:H7 and O157: NM isolates that produce verocytotoxin are considered pathogenic. However, an O157: NM strain that does not produce
shiga toxins or other EHEC (Enterohaemorrhagic E. coli) virulence factors is probably non-pathogenic. There are many E. coli O157 serotypes
that carry other than H7 antigens (e.g.: H3, H12, H16, H38, H45, etc), and these often do not carry EHEC virulence factors.?

For a complete explanation of the identification criteria and methods, refer to the literature cited for clinical samples and for food samples.
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USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

E. coli 0157 ATCC 43894 35-37°C/18-24 H/ A growth, violet colonies
E. coli ATCC 25922 35-37°C/18-24 H/ A growth, blue colonies
S. aureus ATCC 25923 35-37°C/18-24 H/A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

Chromogenic E. coli 0157 Agar does not detect EHEC strains of E. coli other than O157:H7.

Follow the recommended times and temperatures as E. coli 0157 does not grow at 44-45°C and because delayed observation of the colonies
can lead to errors of interpretation.

Salmonella spp., especially in the absence of the Cefixime Tellurite Supplement, may grow with colonies with a pale violet centre, that may not
be distinguishable from E. coli 0157 colonies.

Some enterococci can develop small colonies with prolonged incubation beyond 24 hours.

Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.
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PACKAGING
Product Type REF Pack
Chromogenic E.coli 0157 Agar Dehydrated medium 4055812 5009 (16.1L)
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Chromogenic E.Coli 0157 Agar: E. coli 0157 (purple colonies),
and E. coli non-O157 (blue colonies)
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ChromArt

CHROMOGENIC
LACTOBACILLUS ACIDOPHILUS AGAR (CLAA)

Dehydrated culture medium

INTENDED USE
Chromogenic medium for the enumeration and differentiation of Lactobacillus
acidophilus in yogurt and acid milk.

COMPOSITION TYPICAL FORMULA
(AFTER RECONSTITUTION WITH 1 L OF WATER) *

Tryptone 10.00 g
Yeast Extract 5.00g
Potassium dihydrogen phosphate 6.000 g
Di-ammonium citrate 2.000 g
Sodium acetate 15.00 g
Magnesium sulphate anhydrous 0.281¢g
Ferrous sulphate 0.034 g
Manganous sulphate anhydrous 0.011g
Glucose 20.00 g
Polysorbate 80 1.00g
Agar 12.00 g
X-Glur 0.02g

*The formula may be adjusted and/or supplemented to meet the required performances criteria
A 5-bromo-4-chloro-3-indolyl-B-D-glucopyranoside

L. acidophilus on CLAA

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Yogurt-related milk products are increasingly being used as carriers of probiotic bacteria for their potential health benefits. To meet with a
recommended level of 210° viable cells/g of a product, assessment of viability of probiotic bacteria in market preparations is crucial.
Chromogenic Lactobacillus Acidophilus Agar (CLAA) is a selective and chromogenic medium for the enumeration and differentiation of L.
acidophilus in yogurt-related milk products such as yogurt and acid milk.2

CLAA medium contains two peptones and yeast extract as sources of nitrogen, carbon and vitamins, necessary for microbial growth. Dextrose
provides carbon and is source of energy. Polysorbate 80 acts as surfactant and provides fatty acids required for the metabolism of lactobacilli.
Ammonium citrate and sodium acetate inhibit the growth of streptococci, moulds, and other oral microbial flora and restrict Proteus swarming.
Potassium dihydrogen phosphate buffers the medium. Magnesium sulphate, ferrous sulphate and manganous sulphate are sources of inorganic
ions for the optimal growth of lactobacilli. The detection principle is based on the specific visualization of the B-D-glucosidase activity of L.
acidophilus via a chromogenic reaction of 5-bromo-4-chloro-3-indolyl-3-D-glucopyranoside (X-Glu) which is cleaved with the formation of blue-
green colonies.?

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 71.3 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation to dissolve completely. Sterilize by autoclaving at 121°C
for 15 minutes, cool to 45-50°C and distribute into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance yellow, limpid

Final pH at 20-25 °C 58+0.2

SPECIMENS

The specimens consist of yogurt-related milk products such as yogurt and acid milk. Refer to the applicable international Standards for samples
collection and preparation.® The medium is not intended for microbiological examination of clinical specimens.

TEST PROCEDURE

Prepare the sample suspension and further decimal dilutions with Maximum Recovery Diluent or another suitable diluent. Transfer by means of a
sterile pipette 0.1 mL of the test sample if liquid or 0.1 mL of the initial suspension in the case of other products, to each of two agar plates
containing the CLAA medium. Repeat the procedure for further decimal dilutions if necessary. Carefully spread the inoculum as quickly as possible
over the surface of the agar plate. Allow the medium to absorb the sample. Invert the plates and incubate anaerobically at 35-37°C for 72 h + 3
hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.
Characteristic L. acidophilus colonies are blue-green (B-glucosidase positive).

B-glucosidase negative lactobacilli, such as L. casei and L. delbrueckii subs bulgaricus, grow with white colonies.

Enumerate the colonies showing the features of characteristic microorganisms on plates having between 10 and 300 colonies.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.
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CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

L. acidophilus ATCC 314 35-37°/70-74 H /AN growth with blue-green colonies
L. delbrueckii subs bulgaricus DSM 20081  35-37°/70-74 H /AN growth with white colonies
L. casei ATCC 393 35-37°/70-74 H /AN growth with white colonies

AN: anaerobic incubation; ATCC is a trademark of American Type Culture Collection: DSM: German Collection of Microorganisms and Cell Cultures

LIMITATIONS OF THE METHOD
= Other organisms such as enterococci, pediococci and Leuconostoc species may grow on CLAA medium.

STORAGE CONDITIONS
Store at +2°C /+8°C away from direct light in a dry place.

REFERENCES

1. Ashraf F., Shah NP. Selective and differential enumerations of Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus thermophilus, Lactobacillus acidophilus,
Lactobacillus casei and Bifidobacterium spp. in yoghurt--a review. Int J Food Microbiol. 2011 Oct 3;149(3):194-208.

2. Kneifel W, Pacher B. An X-Glu based agar medium for the selective enumeration of Lactobacillus acidophilus in yogurt-related milk products. International Dairy
Journal 1993; 3:277

3. 1SO 20128:2006 [IDF 192:2006]. Milk products -Enumeration of presumptive Lactobacillus acidophilus on a selective medium - Colony-count technique at 37 °C.

PACKAGING
Product Type REF Pack
Chromogenic Lactobacillus Acidophilus Agar (CLAA) Dehydrated medium 4015682 5009 (7L)
4015684 5kg (70 L)

IFU rev 0, 2021/05

.ChromArt

CHROMOGENIC SALMONELLA AGAR BASE
SALMONELLA SELECTIVE SUPPLEMENT
CHROMOGENIC SALMONELLA AGAR

Dehydrated culture medium, supplements and ready-to-use plates

INTENDED USE
In vitro diagnostic. Selective and chromogenic medium base, used with selective supplements, and ready-to-use plates for the isolation and
differentiation of Salmonella spp., from clinical and non-clinical specimens.

COMPOSITION*
CHROMOGENIC SALMONELLA AGAR BASE, DEHYDRATED MEDIUM
TYPICAL FORMULA AFTER RECONSTITUTION WITH 1 L OF WATER*

Peptones 10.0g
Selective compounds 12.0g
Chromogenic mixture 09g
Agar 15.0g

SALMONELLA SELECTIVE SUPPLEMENTS

SALMONELLA SELECTIVE SUPPLEMENT VIAL A, VIAL CONTENTS FOR 500 ML OF MEDIUM
Emulsifying agents 5.7 mL

SALMONELLA SELECTIVE SUPPLEMENT VIAL B, VIAL CONTENTS FOR 500 ML OF MEDIUM
Cefsulodin 2.5mg

CHROMOGENIC SALMONELLA AGAR, READY-TO-USE PLATES
TYPICAL FORMULA
Chromogenic Salmonella Agar Base 38.0 g

Opacifier 10.0g

Emulsifying agents 11.4 mL
Cefsulodin 5.0 mg
Purified water 1000 mL

*The formula may be adjusted and/or supplemented to meet the required performances criteria

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Salmonella spp. remain one of the most important causes of foodborne gastroenteritis. Fluorogenic and chromogenic tests and media designed
for the specific detection of Salmonella spp. have been available for at least 30 years. In 1987 a rapid fluorogenic screening reagent (MUCAP
Test) for the identification of Salmonella colonies has been developed and proposed by Biolife Italiana, based on the detection of a specific
Salmonella enzyme, Cg esterase, by using a fluorogenic 4-methylumbelliferone-conjugated substrate.! Some years later, the same principle of
detection of Cg esterase enzyme has been exploited for the development of a chromogenic plating medium, Chromogenic Salmonella Agar, that
demonstrated very high specificity and sensitivity for the detection of Salmonella spp.??

Chromogenic Salmonella Agar Base with Salmonella Selective Supplements is a selective and diagnostic medium, with a clear background,
useful for the isolation of Salmonella spp. from clinical and non-clinical specimens and for the presumptive identification of the colonies.
Chromogenic Salmonella Agar is included by ISTISAN Report* in the plating media range for the detection of Salmonella spp. and chromogenic
media are included as the second plating medium in ISO Standards for detection of Salmonella in food and water.>8

Peptones provide carbon, nitrogen, vitamins and trace elements for bacterial growth. The selective compounds incorporated in the medium are
the following: cefsulodin, a third generation cephalosporin antibiotic that has very specific activity against P. aeruginosa and S.aureus, sodium
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deoxycholate that suppresses the growth of Gram-positive and some Gram-negative bacteria and Tergitol 4, active mainly against the growth of

Proteus spp.

Differentiation of Salmonella from other organisms that grow is achieved by:

- a chromogenic substrate for Cg esterase enzyme, that is cleaved by Salmonella spp. with the release of an insoluble magenta-red
chromophore.

- a chromogenic glucopyranoside derivative which is cleaved by -glucosidase with the release of an insoluble blue-green chromophore.

Some Enterobacteriaceae, including Klebsiella and Enterobacter, but not Salmonella, are R-glucosidase positive and if growing will form blue-

green or dark blue colonies, even if they are esterase positive, which make them easy to differentiate from magenta-red Salmonella colonies.

The chromogenic and selective compounds of the medium also allow the detection of the rare lactose-positive Salmonella strains, missed on

traditional media based on lactose fermentation. Chromogenic Salmonella Agar is useful also for the detection of S. Typhi and S. Paratyphi.

Because in the formulation is omitted the opaque compound, the prepared plates have a transparent background.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 19 g in 500 mL of cold purified water; add the content of one vial of Salmonella Selective Supplement Vial A, heat to boiling stirring
constantly and sterilise by autoclaving at 121°C for 15 minutes. Cool to 47-50°C and add the content of one vial of Salmonella Selective
Supplement Vial B, reconstituted with 2 mL of sterile purified water. Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
CHROMOGENIC SALMONELLA AGAR BASE

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution and prepared medium appearance light yellowish, limpid

Final pH at 20-25 °C 7.2+0.2

SALMONELLA SELECTIVE SUPPLEMENT VIAL A

Appearance of solution pale yellow slightly opalescent
SALMONELLA SELECTIVE SUPPLEMENT VIAL B

Appearance of lyophilised pellet short dense pastille
Appearance of solution colourless limpid
CHROMOGENIC SALMONELLA AGAR

Appearance of plates whitish opaque

Final pH at 20-25 °C 7.2+0.2

SPECIMENS

Chromogenic Salmonella Agar Base added with Salmonella Selective Supplements is intended for the bacteriological processing of clinical
specimens such as faeces and rectal swabs. Collect specimens before antimicrobial therapy where possible. Good laboratory practices for
collection, transport and storage of clinical specimens should be applied.” Consult appropriate standard methods for details of collection and
preparation of non-clinical specimens.>®

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium. Inoculate and streak the specimen with a loop over the four
quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4 do not overlap. Alternatively, if the material is being cultured
directly from a swab, roll the swab over a small area of the surface at the edge; then streak from this inoculated area.

Maximal recovery of Salmonella from faecal specimens is obtained by using an enrichment step in Selenite Broth followed by sub-culture to
Chromogenic Salmonella Agar and to a second plating medium.

Incubate inoculated plates with the specimen or with specimen enriched in liquid medium, in aerobic conditions at 35-37°C for 18-24 hours.
Consult appropriate references for the detection of Salmonella in food and water.>$

READING AND INTERPRETATION
After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of isolated colonies.
Interpretation of colonies’ colours:

Microorganism Growth characteristics

Salmonella spp. good growth, magenta-red colonies
Salmonella spp. lac+ good growth, magenta-red colonies
Salmonella Typhi good growth, magenta-red colonies

E. coli poor growth with colourless colonies
Enterobacter spp. growth with blue-green colonies

Klebsiella spp. poor growth with blue-green colonies
Pseudomonas spp. inhibited

Proteus spp. poor growth with pale brown or green colonies
Gram-positive bacteria inhibited

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. Typhimurium ATCC 14028 35-37°C/18-24h / A growth, magenta-red colonies
S. Enteritidis ATCC 13076 35-37°C/ 18-24h / A growth, magenta-red colonies
E. aerogenes ATCC 13048 35-37°C/ 18-24h / A growth, blue-green colonies
P. aeruginosa ATCC 27853 35-37°C/18-24h / A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

PERFORMANCES CHARACTERISTICS

Chromogenic Salmonella Agar was evaluated by Babic-Erceg et al.? on 3,000 stool specimens, 45 of which positive for Salmonella, including SS
Agar as the reference medium. The authors reported a sensitivity of 100% and a specificity of 99% in the isolation and preliminary identification
of Salmonella colonies.

In another independent study®, 50 pure cultures of Salmonella of clinical origin, gave all the specific chromatic reactions; among the other 80
strains of Gram-negative bacteria tested, not belonging to the Salmonella genus, 3 out of 3 strains of P. aeruginosa and 1 out of 3 strain of A.
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baumannii provided chromatic results similar to Salmonella spp. (red-pink colonies), the remaining 76 strains of Enterobacteriaceae gave non-
typical chromatic reactions; 20 out of 20 strains of Gram-positive bacteria were totally inhibited.

Chromogenic Salmonella Agar performance was evaluated with an in-house study, compared to Hektoen Enteric Agar (HEA). Productivity,
selectivity and specificity have been evaluated by semi-quantitative ecometric technique, incubating at 35-37°C for 18-24 hours, using 43 bacterial
strains: 8 target strains and 35 non target strains. 8 Salmonella strains, including 2 S. Typhi, showed a good growth with magenta-red colonies;
3 Shigella strains showed a poorer growth than on HEA with colourless colonies; 22 Enterobacteriaceae strains belonging to 9 genera showed a
poorer growth than on HEA with colourless or blue-green colonies; 4 P. aeruginosa strains were totally inhibited; 2 non-fermenters strains were
totally inhibited and A. hydrophila grew with magenta red colonies; 1 Gram-positive strain was totally inhibited and 1 yeast strain was partially
inhibited showing colourless colonies.

LIMITATIONS OF THE METHOD

= A single medium is only rarely useful to recover all pathogens contained in a specimen. Therefore, additional media for the isolation of
Salmonella, with lower selectivity such as Mac Conkey Agar should be used; other media for the isolation of other enteric pathogens should be
inoculated with the specimen.

= Some strains of Pseudomonas, Acinetobacter and Aeromonas, resistant to antimicrobial agents of the medium, may grow with red-pink colonies,
differentiable from Salmonella with oxidase test.

= The growth rate on the plates also depends on the nutritional requirements of Salmonella. It is possible that some strains with particular metabolic
characteristics may not grow on the medium or grow colourless (e.g., Salmonella enterica serovar Dublin grows with white colonies).

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C /+8°C away from direct light in a dry place.

Salmonella Selective Supplements

Store the product in the original package at +2°C /+8°C away from direct light.
Ready-to-use plates

Store plates in their original pack at +2°C/+8°C away from direct light
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PACKAGING
Product Type REF Pack
Chromogenic Salmonella Agar Base Dehydrated medium 4053502 | 500g(13,2L)
4053504 @ 5kg (132L)
Salmonella Selective Supplements Selective supplements 4240013 | 5vials A + 5 vials B, each for 500 mL of medium
Chromogenic Salmonella Agar Ready-to-use plates 545350 2 x 10 plates 2 90 mm

IFU rev 3, 2022/03

CSA: Salmonella sp. colonies (magenta-red),
E. aerogenes colonies (blue-green)
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ChromArt

CHROMOGENIC STREPTO B AGAR BASE
CHROMOGENIC STREPTO B SUPPLEMENT
CHROMOGENIC STREPTO B AGAR

Dehydrated culture medium, selective supplement and ready-to-use plates

INTENDED USE
In vitro diagnostics. Chromogenic basal medium, selective supplement and ready-to-
use plates for the presumptive detection of Lancefield group B streptococci

" (Streptococcus agalactiae; GBS) carriage in clinical specimens.

l - COMPOSITION *

CHROMOGENIC STREPTO B AGAR BASE - DEHYDRATED MEDIUM
. . TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptones 28.000 g

. . Buffer salts 5.250 g

- - - . Growth factors 6.700 g

- ® . . Inorganic salts 8.500 g

- . ; Antimicrobial mix 0.027 g

Chromogenic mix 0.300 g

‘_ . Opacifying compounds 6.500 g
h" . & ' Agar 15.000 g
L

-

. » - CHROMOGENIC STREPTO B SUPPLEMENT

f - &-' ° ‘ VIAL CONTENTS (FOR 500 ML OF MEDIUM)
: . o Antimicrobial mix 0.04 g
& ﬁ Chromogenic mix 0.05¢g

. L
Mixed culture of Streptococcus agalactiae CHROMOGENIC STREPTO B AGAR - READY-TO-USE PLATES
(pink-magenta colonies) and Enterococcus sp. TYPICAL FORMULA
(blue colonies) Chromogenic Strepto B Agar Base 70.28 g
Antimicrobial mix 0.08 g
Chromogenic mix 0.10g
Purified water 1000 mL

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Lancefield group B streptococci (GBS), or Streptococcus agalactiae, are facultatively anaerobic, oxidase-negative, catalase-negative, Gram-
positive cocci occurring in chains, that cause invasive disease primarily in infants, pregnant or postpartum women, and older adults, with the
highest incidence among young infants.'2

Despite substantial progress in prevention of perinatal group B streptococcal disease since the 1990s, GBS remains the leading cause of early-
onset neonatal sepsis. Universal screening at 35-37 weeks gestation for maternal GBS colonization and use of intrapartum antibiotic prophylaxis
has resulted in substantial reductions in the burden of early-onset GBS disease among newborns.?2

Optimum yield will be achieved by selective enrichment procedures and subculture to selective and non-selective media, applied to swabs obtained
from the vagina and the anorectum which increase the likelihood of GBS isolation compared with vaginal or cervical culture alone.™®
Chromogenic Strepto B Agar Base completed with Chromogenic Strepto B Supplement, is a selective and chromogenic medium for the isolation
of Group B Streptococci (S. agalactiae) from clinical specimens and for the differentiation of the colonies based on a typical colour.

The medium consists in a buffered nutritive base containing antibiotics and chromogenic compounds. Gram-negative bacteria are strongly
inhibited while the growth of Gram-positive organisms other than GBS is inhibited with different extent depending of genus and species of the
organisms. The differential characteristics are based on specific enzymatic reactions, which allow the differentiation of S. agalactiae colonies
(pink-magenta) from other bacteria not inhibited by selective agents (e.g. enterococci) which grow with green-blue, blue, without or with a pink
halo or colourless colonies. The opaque white background helps in recognizing the colours of the colonies.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 35.14 g in 500 mL of cold purified water. Heat to boiling with frequent agitation and sterilise by autoclaving at 121°C for 15 minutes. Cool
to 47-50°C and, under aseptic conditions, add the contents of one vial of Chromogenic Strepto B Supplement (4240053), reconstituted with 5 mL
of sterile purified water, under aseptic conditions. Mix well and distribute into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
Chromogenic Strepto B Agar Base

Dehydrated medium appearance pink, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance white, opaque

Final pH at 20-25 °C 72+0.2

Chromogenic Strepto B Supplement

Appearance of the lyophilized high, homogeneous, yellow pastille
Appearance of the solution opalescent yellowish

Chromogenic Strepto B Agar

Plates appearance white, opaque

Final pH at 20-25 °C 72+0.2

SPECIMENS

Specimens consist of maternal low vaginal and anorectal swabs collected and placed in appropriate transport medium (Amies or Stuart with or
without charcoal).’* While the culture counts decline to some extent, viability of S. agalactiae is preserved in transport medium kept at room
temperature or 4°C for up to 4 days.* Maternal high vaginal swabs should not be collected as these have a lower sensitivity." Good laboratory
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practices for collection, transport and storage of the clinical specimens should be applied; collect specimens before antimicrobial therapy where
possible.

TEST PROCEDURE

Chromogenic Strepto B Agar can be used according to two protocols:

- Inoculation of the plate after pre-enrichment in Todd Hewitt Broth supplemented with colistin and nalidixic acid (recommended because it is
validated in the clinical study reported below and because it increases the sensitivity and specificity of the method).

- Direct inoculation of the specimen onto the agar surface.

Remove the cap aseptically from the specimen container and place the swab(s) in Todd Hewitt CNA Broth, break off (or cut) the swab stick(s)

and replace the cap. Caps should be kept loose during incubation. Incubate at 35-37°C, 5% CO,, for 18-24 hours.

Allow plates to come to room temperature in the dark. Subculture from the selective broth with a sterile loop and spread inoculum onto the agar

surface.

For the direct inoculation, roll the swab(s) over a small area of the surface at the edge; then streak from this inoculated area.

Incubate the inoculated plates at 35 to 37°C, in air, for 24-48 hours.

Reading at 24 hours is possible in cases of urgency but increases the rate of false positivity. In any case, the final reading of the results must be

made after incubation for full 48 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

- Typical S. agalactiae colonies: round colonies of varying size, pink or pink-magenta or magenta. Most strains develop good size (3-4 mm) round
magenta colonies after 48 hours of incubation. At 24 hours some Enterococcus strains develop small pink or pink colonies with grey shades or
have two types of small colonies: pink and grey. Colonies of these strains usually show a strong blue, grey-blue or purple colour at 48 hours.

- The presence of colourless, blue, green-blue, grey-blue, purple colonies with or without magenta halo should be interpreted as belonging to
species other than S. agalactiae and the sample should be considered as negative.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. agalactiae ATCC 13813 35-37°C / 44-48H / A growth, pink-magenta colonies
E. faecalis ATCC 19433 35-37°C / 44-48H /A growth, blue colonies

P. aeruginosa  ATCC 27853 35-37°C /44-48H /A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

PERFORMANCES CHARACTERISTICS

Chromogenic Strepto B Agar was evaluated by an independent Clinical Microbiological Laboratory in Italy on 225 anovaginal specimens. The
medium was inoculated after enrichment of the specimen in Todd Hewitt CNA Broth. Reading was performed after 24 and 48 hours of incubation
at 37°C. Chromogenic Strepto B Agar has been compared to a chromogenic medium of the market.

168 samples have been found “negative” with both chromogenic media; 44 samples have been found “positive” with both chromogenic media. 3
strains have been found “positive” with Chromogenic Strepto B Agar, “negative” with the reference medium and confirmed as Group B Streptococci
by latex agglutination.

4 samples on Chromogenic Strep B Agar and 5 samples on the reference medium originated small pink colonies identified as Enterococci (false
positive in the above table).

1 sample originated doubtful colonies on both media confirmed as non-Group B Streptococcus and considered in the above table as a “false
positive”.

Chromogenic Strepto B Agar didn’t give any false negative result: sensitivity 100%

Chromogenic Strepto B Agar gave 5 false positive results: specificity: 97,2%

After 24 hours of incubation, 5 samples have been found “negative” on the Chromogenic Medium used as reference and originated typical colonies
on Chromogenic Strepto B Agar; after 48 hours of incubation typical colonies were observed on the reference medium too.

The performance characteristics have been evaluated with 20 clinical collection S. agalactiae strains: all strains developed typical colonies on
both media after 24 hours of incubation.

LIMITATIONS OF THE METHOD

= Itis possible that few strains of S. agalactiae with specific growth requirements, may not grow on this medium. Optimum detection of GBS may
require the use of more than one culture medium (e.g., selective medium and blood agar).!

= Some species (e.g., Enterococcus spp.) which are resistant to antibiotics may develop and produce colonies with an atypical colour. However,
during the validation tests, 5 strains of enterococci produced small pink colonies.

= Group A streptococci and pneumococci may produce small pink colonies.

= The final reading and colonies interpretation shall be done after a full 48 hours incubation time.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
On the isolates, if relevant, perform antimicrobial susceptibility testing.

= The basal medium and the supplement are intended as an aid in the diagnosis of infectious disease; the interpretation of the results must be
made considering the patient's clinical history, the origin of the sample and the results of the microscopic and/or other diagnostic tests.

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C /+8°C away from direct light in a dry place.

Freeze-dried supplement

Store the product in the original package at +2°C /+8°C away from direct light.
Ready-to-use plates

Store plates in their original pack at 2-8°C in the dark

REFERENCES

1. Public Health England. UK Standards for Microbiology Investigations (SMI) Bacteriology, B58, Issue no:3, Issue date: 26.06.18 Detection of Carriage of Group B
Streptococci (Streptococcus agalactiae).

2. Verani JR, McGee L, Schrag SJ. Prevention of Perinatal Group B Streptococcal Disease. MMWR Recomm. Rep. 2010 Nov 19; 59 (RR-10):1-36
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PACKAGING
Product Type REF Pack
Chromogenic Strepto B Agar Base Dehydrated medium 4080102 500g(7.1L)
Chromogenic Strepto B Supplement Freeze-dried 4240053 10 vials, each for 500 mL of medium base
supplement
Chromogenic Strepto B Agar Ready-to-use plates 548010 2 x 10 plates 2 90 mm
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. ChromArt
CHROMOGENIC URINE AGAR IV

Dehydrated culture medium

INTENDED USE
In vitro diagnostic. Chromogenic culture medium for isolation, enumeration and
presumptive rapid identification of microorganisms from urine.

COMPOSITION*
CHROMOGENIC URINE AGAR IV - DEHYDRATED MEDIUM
TYPICAL FORMULA AFTER RECONSTITUTION WITH 1 L OF WATER

Peptones and growth factors 2409
Chromogenic mix 049
Opacifier compounds 6.2g
Agar 1509

CHROMOGENIC URINE AGAR IV — READY-TO-USE PLATES
TYPICAL FORMULA

Peptones and growth factors 240g
Chromogenic mix 049
Opacifier compounds 10.0g
Agar 15.09g
Mixed culture of UTI pathogens: E.coli (pink-magenta red Horse Serum 20.0 mL
colonies), K.pneumoniae (dark blue colonies), Enterococcus Purified water 1000 mL
sp. (turquoise blue colonies), S.aureus (white colonies),
Proteus sp. (light brown with brown halo). *The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

In the last 25 years, chromogenic culture media have found widespread application in diagnostic clinical microbiology. Biolife proposed a

chromogenic and fluorogenic medium for the diagnosis of urinary tract infections in 1997 named Chromogenic Urine Agar, in which the bacterial

differentiation was obtained by the detection of B-glucuronidase, B-glucosidase and B-xylosidase. This first medium was subjected to incremental

improvements over the years and new generations of media have been developed. The last one proposed by Biolife for urinary bacteriology is

Chromogenic Urine Agar IV, a diagnostic medium intended for the isolation, enumeration and presumptive rapid identification of urinary tract

pathogens such as E. coli, Enterobacter-Klebsiella-Serratia, Proteus-Morganella-Providencia, Enterococci, Staphylococci, yeasts.

The differentiation between the microbial species or genus is achieved by:

= A chromogenic substrate for B-galactosidase (GAL), which is cleaved by E. coli with the release of an insoluble pink-red chromophore.

= A chromogenic glucopyranoside derivative for B-glucosidase (GLU), which is cleaved by Enterococci with the formation of an insoluble blue-
green dye.

= Tryptophan for the detection of tryptophan deaminase (TDA) and for performing rapid indole test.

Bacteria that produce both the enzymes (GAL and GLU), such as Klebsiella/Enterobacter/Serratia (KES) group, give dark blue or purple colonies.

Tryptophan is present in the medium to detect members of the Proteus group, which generate a diffuse brown coloration as the result of tryptophan

deaminase activity.

E. coli may be confirmed by indole spot test by adding a drop of Kovacs’ Reagent to isolated colonies.

Main characteristics and advantages of CUA |V are: very good productivity obtained with selected and standardized peptones, optimized agar

concentration to inhibit the swarming of Proteus spp., enhanced visual differentiation of the colonies due to strong chromatic reactions, grey

opaque contrasting background and specific enzymatic reactions for presumptive identification of both Gram-positive and Gram-negative

pathogens.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 45.6 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation and sterilise by autoclaving at 121°C for 15 minutes. The
prepared plates shall be used within ten days from the date of preparation. For prolonged storage of the pre-poured plates add horse serum: cool
the autoclaved medium to 47-50°C and add under aseptic conditions, 20 mL/L of Horse Serum. Mix well and distribute into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance grey, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance greyish, opaque

Final pH at 20-25 °C 72+0.2

SPECIMENS

Chromogenic Urine Agar IV (CUA IV) is intended for the microbiological processing of clinical specimens such as urine. Collect specimens
before antimicrobial therapy where possible. Good laboratory practices for collection, transport and storage of clinical specimens should be
applied."?
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TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium. Mix the urine gently to avoid foaming. Dip the end of a sterile
calibrated loop (e.g., 1pL or 10puL) in the urine to just below the surface and remove vertically, taking care not to carry over any on the shank. Use
this to inoculate CUA 1V plate from top to bottom in a vertical line and again from top to bottom perpendicular to this line in a back-and-forth
fashion. The inoculum of urine is spread over the entire agar surface to simplify counting of colonies after growth.

Incubate at 35-37°C in air for 24 to 48 hours.

Although most urinary tract pathogens grow readily, slowly growing pathogens and those inhibited by the presence of antimicrobials in the patient
specimen may not appear after overnight incubation (16 h). Perform leukocyte esterase and nitrite tests to determine which cultures get incubated
for a full 48 hours. Urine cultures that are negative after overnight incubation but had one or both positive enzyme tests should be incubated for
an additional day or re-inoculated on a blood agar plate.’

READING AND INTERPRETATION

After incubation, observe the bacterial growth, count the number of colonies (CFU) on the plate and record the specific morphological, chromatic,
characteristics of the colonies. If a 1uL loop is used, one colony equals 1000 CFU/mL, if a 10uL loop is used, one colony equals 100 CFU/mL.
Studies conducted in the 1950s remain the basis for interpreting urine culture results showing that bacterial counts of 210° CFU/mL are indicative
of an infection and counts below this usually indicate contamination.?

In specific patient groups, counts between 10° CFU/mL and 102 CFU/mL may be significant; a pure isolate with counts between 10* and 10°
CFU/mL should be evaluated based on clinical information or confirmed by repeat culture.? For urine collected by suprapubic bladder puncture
any CFU detected indicates an infection.?

Consult appropriate references for complete interpretation criteria of the microbial count."2

Typical colonial morphology and colours interpretation on Chromogenic Urine Agar IV are as follows:

Escherichia coli: pink colonies (B-galactosidase positive, B-glucosidase negative)
Indole test positive: E. coli
Indole test negative: proceed to the identification with conventional methods.

Klebsiella — Enterobacter - Serratia (KES): blue/blue-violet colonies:
(B-galactosidase positive, B-glucosidase positive)

Microscopic examination: Gram negative bacilli

For genus/species identification, proceed with conventional identification methods.

Enterococcus spp.: green to turquoise blue colonies (B-galactosidase neg., 3-glucosidase pos.)
Microscopic examination: gram positive cocci.

Proteus-Morganella-Providencia: (brown colonies: tryptophan deaminase positive, B-galactosidase
negative, B-glucosidase negative)

Indole test negative: Proteus mirabilis, to be confirmed with oxidase test which is negative.

Indole test positive: Providencia or Morganella or Proteus spp. indole + (proceed to the identification)

Staphylococci and yeasts: white colonies (B-galactosidase negative, B-glucosidase negative)
Microscopic examination: gram positive cocci or yeasts
Proceed to the identification with conventional methods.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.?

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

E. coli ATCC 25922 35-37°C/18-24H/ A good growth, pink colonies

E. faecalis ATCC 29212 35-37°C/18-24H /A good growth, green colonies

S. aureus ATCC 25923 35-37°C/18-24H/ A good growth, white colonies

K. pneumoniae ATCC 27736 35-37°C/18-24H/ A good growth, dark blue colonies

P. mirabilis ATCC 12453 35-37°C/18-24H /A good growth, bluish colonies not swarmed

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Gram staining is recommended to confirm any doubtful colour reactions.

= Citrobacter spp. may be presumptively identified as E coli because some strains are -galactosidase positive and B-glucosidase negative The
use of a spot indole test successfully eliminates some of these false positives*. The use of susceptibility data or the detection of pyrrolidonyl
aminopeptidase (PYR test) may facilitate the differentiation of pink colonies of Citrobacter spp. from E. coli.®

= Between the Proteus-Morganella-Providencia group, P. mirabilis is indole negative and can be easy recognised.

= Biochemical identification is needed for genus/species identification within Klebsiella, Enterobacter, Serratia group.

= A pyrrolidonyl aminopeptidase (PYR test) might be necessary to differentiate enterococci from S. agalactiae.

= S. saprophyticus and S. xylosus produces small pink colonies.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, of indole test or
Gram morphology, it is recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from
pure culture, for complete identification. If required and relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.
Ready-to-use plates

Store plates in their original pack at +2°C/+8°C away from direct light.
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PACKAGING

Product Type REF Pack

Chromogenic Urine Agar IV Dehydrated medium 409810G2 5009 (10.9L)

Chromogenic Urine Agar IV Ready-to-use plates 549810G 2 x 10 plates 2 90 mm

IFU rev 5, 2022/01

ChromArt
CHROMOGENIC URINE AGAR IV CLEAR

Dehydrated culture medium

INTENDED USE
Chromogenic culture medium with a clear background for the isolation, enumeration and presumptive rapid identification of microorganisms from
urine.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptones and growth factors 2409
Chromogenic mix 049
Agar 221g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Chromogenic Urine Agar IV Clear is a diagnostic medium, with a clear background, intended for the isolation, enumeration and presumptive rapid

identification of urinary tract pathogens such as E. coli, Enterobacter-Klebsiella-Serratia, Proteus-Morganella-Providencia, enterococci,

staphylococci, yeasts.

The differentiation between the microbial species or genus is achieved by:

= A chromogenic substrate for B-galactosidase (GAL), which is cleaved by E. coli with the release of an insoluble pink-red chromophore.

= A chromogenic glucopyranoside derivative for B-glucosidase (GLU), which is cleaved by enterococci with the formation of an insoluble blue-
green dye.

= Tryptophan for the detection of tryptophan deaminase (TDA) and for performing rapid indole test.

Strains producing [3-galactosidase only, such as E. coli grow with pink-magenta colonies, strains producing B-glucosidase only, such as

enterococci form green to turquoise blue colonies. Bacteria that produce both the enzymes (R-galactosidase and B-glucosidase), such as

Klebsiella/Enterobacter/Serratia (KES) group, give dark blue or purple colonies. Tryptophan is present in the medium to detect members of the

Proteus group, which generate a diffuse brown coloration as the result of tryptophan deaminase activity.

E. coli may be confirmed by indole spot test by adding a drop of Kovacs’ Reagent to isolated colonies.

Main characteristics and advantages of Chromogenic Urine Agar IV Clear are: very good productivity obtained with selected and standardized

peptones, optimized agar concentration to inhibit the swarming of Proteus spp., enhanced visual differentiation of the colonies due to strong

chromatic reactions.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 46.5 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation and sterilise by autoclaving at 121°C for 15 minutes. Cool
to 47-50°C and add, under aseptic conditions, 20 mL of Horse Serum. Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance yellowish, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance yellowish, limpid

Final pH at 20-25 °C 72+0.2

SPECIMENS

Chromogenic Urine Agar IV Clear (CUA IV clear) is intended for the microbiological processing of urines. Collect specimens before antimicrobial
therapy where possible. Good laboratory practices for collection, transport and storage of clinical specimens should be applied."?

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium. Mix the urine gently to avoid foaming. Dip the end of a sterile
calibrated loop (e.g., 1pL or 10puL) in the urine to just below the surface and remove vertically, taking care not to carry over any on the shank. Use
this to inoculate CUA IV Clear plate from top to bottom in a vertical line and again from top to bottom perpendicular to this line in a back-and-forth
fashion. The inoculum of urine is spread over the entire agar surface to simplify counting of colonies after growth.

Incubate at 35-37°C in air for 24 to 48 hours.

Although most urinary tract pathogens grow readily, slowly growing pathogens and those inhibited by the presence of antimicrobials in the patient
specimen may not appear after overnight incubation (16 h). Perform leukocyte esterase and nitrite tests to determine which cultures get incubated
for a full 48 hours. Urine cultures that are negative after overnight incubation but had one or both positive enzyme tests should be incubated for
an additional day or re-inoculated on a blood agar plate.’

READING AND INTERPRETATION
After incubation, observe the bacterial growth, count the number of colonies (CFU) on the plate and record the specific morphological, chromatic,
characteristics of the colonies. If a 1uL loop is used, one colony equals 1000 CFU/mL, if a 10uL loop is used, one colony equals 100 CFU/mL.
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Studies conducted in the 1950s remain the basis for interpreting urine culture results showing that bacterial counts of 210° CFU/mL are indicative
of an infection and counts below this usually indicate contamination.?

In specific patient groups, counts between 10° CFU/mL and 102 CFU/mL may be significant; a pure isolate with counts between 10* and 10°
CFU/mL should be evaluated based on clinical information or confirmed by repeat culture.? For urine collected by suprapubic bladder puncture
any CFU detected indicates an infection.? Consult appropriate references for complete interpretation criteria of the microbial count."?

Typical colonial morphology and colours interpretation on Chromogenic Urine Agar IV Clear:

Escherichia coli: pink colonies (B-galactosidase positive, B-glucosidase negative)
Indole test positive: E. coli
Indole test negative: proceed to the identification with conventional methods.

Klebsiella — Enterobacter - Serratia (KES): blue/blue-violet colonies:
(B-galactosidase positive, B-glucosidase positive)

Microscopic examination: Gram negative bacilli

For genus/species identification, proceed with conventional identification methods.

Enterococcus spp.: green to turquoise blue colonies (B-galactosidase neg., B-glucosidase pos.)
Microscopic examination: gram positive cocci.

Proteus-Morganella-Providencia: (brown colonies: tryptophan deaminase positive, 3-galactosidase
negative, B-glucosidase negative)

Indole test negative: Proteus mirabilis, to be confirmed with oxidase test which is negative.

Indole test positive: Providencia or Morganella or Proteus spp. indole + (proceed to the

Staphylococci and yeasts: white colonies (B-galactosidase negative, B-glucosidase negative)
Microscopic examination: g ram positive cocci or yeasts
Proceed to the identification with conventional methods.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.®

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

E. coli ATCC 25922 35-37°C/18-24H /A good growth, pink colonies

E. faecalis ATCC 29212 35-37°C/18-24H /A good growth, green colonies

S. aureus ATCC 25923 35-37°C/18-24H /A good growth, white colonies

K. pneumoniae ATCC 27736 35-37°C/18-24H/ A good growth, dark blue colonies

P. mirabilis ATCC 12453 35-37°C/18-24H /A good growth, bluish colonies not swarmed

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

Gram staining is recommended to confirm any doubtful colour reactions.

Citrobacter spp. may be presumptively identified as E. coli because some strains are 3-galactosidase positive and 3-glucosidase negative. The
use of a spot indole test successfully eliminates some of these false positives*. The use of susceptibility data or the detection of pyrrolidonyl
aminopeptidase (PYR test) may facilitate the differentiation of pink colonies of Citrobacter spp. from E. coli.’

Between the Proteus-Morganella-Providencia group, P. mirabilis is indole negative and can be easy recognised.

Biochemical identification is needed for genus/species identification within Klebsiella, Enterobacter, Serratia group.

A pyrrolidonyl aminopeptidase (PYR test) might be necessary to differentiate enterococci from S. agalactiae.

S. saprophyticus and S. xylosus produces small pink colonies.

Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, of indole test or
Gram morphology, it is recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from
pure culture, for complete identification. If required and relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Store at +2°C /+8°C away from direct light in a dry place
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PACKAGING

Product Type REF Pack

Chromogenic Urine Agar IV Clear Dehydrated medium 409810C2 5009 (10.7 L)

IFU rev 2, 2022/07
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ChromArt

CHROMOGENIC YERSINIA AGAR BASE
CHROMOGENIC YERSINIA SUPPLEMENT

Dehydrated culture medium and selective supplement

INTENDED USE
For the determination of the presence or absence of Yersinia enterocolitica in foods.

COMPOSITION*
CHROMOGENIC YERSINIA AGAR BASE
TYPICAL FORMULA AFTER RECONSTITUTION WITH 1 L OF WATER

Peptones 220¢g
Cellobiose 20.0g
Sodium pyruvate 20g
Sodium chloride 509
Sodium deoxycholate 05g
Neutral red 0.03 g
Crystal violet 0.001g
Irgasan 0.004 g
5-Bromo-4-chloro-3-indolyl B-D-glucopyranoside (X-Glupy) 0.2g
Growth factors 0.15g
Agar 12.0g

CHROMOGENIC YERSINIA SUPPLEMENT
VIAL CONTENTS FOR 500 ML OF MEDIUM
Antibiotic mix 0.0875¢g

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Chromogenic Yersinia Agar is a modification of Cefsulodin-Irgasan-Novobiocin (CIN) Agar originally developed in 1979 by Schiemann," devised
to differentiate, with a chromogenic reaction, the colonies of some enterobacteria from those of Yersinia enterocolitica, thus increasing the
specificity of the method.

Chromogenic Yersinia Agar, complete with the antibiotic mix of the selective supplement, may be used as the second plating medium in the
procedure recommended by ISO 102732 for the determination of the presence or absence of pathogenic Y. enterocolitica in food chain samples.
Peptone and special growth factors provide nutrients for bacterial growth. Sodium chloride maintains the osmotic balance of the medium. Sodium
pyruvate aids in the resuscitation of sub-lethally injured cells. Gram-positive and some Gram-negative bacteria (e.g. E. coli, K. pneumoniae, P.
mirabilis, P. aeruginosa) are inhibited by the selective agents present in the medium base (sodium deoxycholate, crystal violet, irgasan) and in
the lyophilized supplement. Cellobiose is present as a fermentable carbohydrate: cellobiose fermenting bacteria induce acidification of the medium
with precipitation of deoxycholate and absorption of neutral red; Y. enterocolitica therefore cultivates with the characteristic aspect of the "bull's
eye" colonies: the centre of the colony deep red with a transparent margin. Organisms that do not metabolize cellobiose to acid end-products will
form colourless colonies. The medium also contains X-Glupy: the colonies of 3-glucosidase positive strains hydrolyse the chromogenic compound
with the formation of a green-blue chromophore. C. freundii, P. rettgeri, S. marcescens, K. oxytoca form blue or blue-green colonies.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 30.9 g in 500 mL of cold purified water. Heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15 minutes. Cool
to 47-50 °C and add the content of one vial of Chromogenic Yersinia Supplement (REF 4240095) dissolved with 5 mL of sterile purified water
using aseptic precautions. Mix well and pour into sterile Petri dishes

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance grey, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance red-purple, slightly opalescent

Freeze-dried selective supplement short, dense, white, pellet

Reconstituted selective supplement colourless, limpid

Final pH of complete medium (at 20-25°C) 74+0.2

SPECIMENS

Food products and ingredients intended for human consumption and the feeding of animals; environmental samples in the area of food production
and food handling. When collecting, storing, transporting and preparing samples, follow the rules of good laboratory practice and refer to applicable
international standards.?

TEST PROCEDURE

Prepare the suspension of the sample with Yersinia PSB Broth (REF 402270) to obtain a 1:10 dilution (e.g.: 25 g of sample +225 mL of liquid
medium).

The I1ISO 10273 method prescribes the direct inoculum of the sample suspension on CIN Agar plates and on a chromogenic medium or the
inoculum of the sample after enrichment.

DIRECT PLATING

Using the initial PSB suspension, divide a volume of 1 mL onto two to four CIN agar plates and a volume of 1 mL onto two to four Chromogenic
Yersinia Agar plates. Spread it over the plates with a spreader. Invert the plates and place them in the incubator set at 30°C for 24 h £ 2 h.
PLATING AFTER ENRICHMENT

Transfer 10 mL of the initial suspension in PSB (REF 402270) into 90 mL of Yersinia ITC Broth (REF 402265).

Incubate the initial suspension in PSB and the selective enrichment broth ITC at 25 °C for 44 h £ 4 h.

Using a sterile pipette, transfer 0.5 mL of the PSB enrichment into 4.5 mL of KOH solution (0.5 g in 100 mL of sterile saline solution) prepared the
day before use, and mix. After 20 s + 5 s of the addition of the PSB enrichment to the KOH solution, streak by means of a loop the surface of a
CIN Agar plate and of a Chromogenic Yersinia Agar plate.

Repeat the procedure for ITC enrichment.

Invert the plates and place them in the incubator set at 30°C for 24 h + 2 h.
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Inoculate CIN Agar plates and Chromogenic Yersinia Agar plates also with untreated PSB and ITC cultures.

READING AND INTERPRETATION

Observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

After an incubation at 30°C for 24 h + 2 h on Chromogenic Yersinia Agar, Y. enterocolitica grows with red colonies, with transparent surrounding
rim. The colonies diameter changes from one strain to another but is the same within the same serotype.

K. oxytoca, C. freundii, P. rettgeri, S. marcescens can grow and form blue or green/blue colonies. Aeromonas hydrophila grows with pink colonies.
Gram positive bacteria are totally inhibited. Perform the confirmation tests, according to ISO 102732, on the typical colonies.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

Y. enterocolitica ATCC 9610 30°C/18-24H/A good growth, colonies with red centre
S. marcescens ATCC 8100 30°C/18-24H /A good growth, blue colonies

E. coli ATCC 25922 30°C/18-24H/A inhibited

S. aureus ATCC 25923 30°C/18-24H/A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= In case of dense growth of background flora on the plates, the colony size of Y. enterocolitica can be smaller and the typical red centre can be
unclear or absent.

= Y. intermedia, Y. frederiksenii, and Y. kristensenii grow equally as well as Y. enterocolitica and exhibit the same colony morphology.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.

STORAGE CONDITIONS

Dehydrated medium

Store at +2°C /+8°C away from direct light in a dry place.

Freeze-dried supplement

Store the product in the original package at 2-8°C away from direct light.

REFERENCES
1. Schiemann D A. Synthesis of a selective agar medium for Yersinia enterocolitica. Can J Microbiol 1979; 25(11):1298-1304,
2. IS0 10273:2017 Microbiology of the food chain -- Horizontal method for the detection of pathogenic Yersinia enterocolitica

PACKAGING
Product Type REF Pack
Chromogenic Yersinia Agar Base Dehydrated medium 4080502 | 500 g (8.09L)
Chromogenic Yersinia Supplement Freeze-dried supplement 4240095 | 10 vials, each for 500 mL of medium

IFU rev 1, 2022/06

Chromogenic Yersinia Agar:
Yersinia enterocolitica with “bull’s eye” colonies;

Serratia marcescens: blue colonies.
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CIN AGAR BASE
YERSINIA SELECTIVE SUPPLEMENT
YERSINIA SELECTIVE AGAR

Dehydrated culture medium, selective supplement and ready-to-use plates

INTENDED USE

In vitro diagnostics. Selective and differential basal medium, selective
supplement and ready-to-use plates for the isolation and characterisation of Y.
enterocolitica from clinical and other specimens.

COMPOSITION *
CIN AGAR BASE, DEHYDRATED MEDIUM
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptone 20.000 g
Yeast extract 2.000g
Mannitol 20.000 g
Sodium pyruvate 2.000g
Sodium chloride 1.000 g
Magnesium sulphate 0.010g
Sodium deoxycholate 0.500 g
Irgasan 0.004 g
Neutral red 0.030 g
Crystal violet 0.001g
Agar 12.000 g

YERSINIA SELECTIVE SUPPLEMENT

VIAL CONTENTS FOR 500 ML OF MEDIUM
Cefsulodin 7.50 mg
Novobiocin 1.25 mg

YERSINIA SELECTIVE AGAR, READY-TO-USE PLATES
TYPICAL FORMULA

CIN Agar Base 575¢
Yersinia enterocolitica on CIN Agar Cefsulodin 15.0 mg
Novobiocin 2.5mg
Purified water 1000 mL

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

The genus Yersinia includes 20 species, among them, only Y. pestis, Y. pseudotuberculosis, and certain strains of Y. enterocolitica are of
pathogenic importance for humans, whereas the other species are of environmental origin. Of these, Y. enterocolitica is the most important as a
cause of foodborne illness. Y. enterocolitica is a Gram-negative bacillus, motile at temperatures of 22-29°C but non-motile at 37°C. The most
common form of disease due to Y. enterocolitica is gastroenteritis associated with consumption of contaminated food or water.! Y. enterocolitica
is a heterogeneous group of strains, which are traditionally classified by biotyping into six biogroups on the basis of phenotypic characteristics,
and by serotyping into more than 57 O serogroups, on the basis of their O (lipopolysaccharide or LPS) surface antigen. Of the six biotypes, five
are recognised to be pathogenic (1B, 2-5). The most important Y. enterocolitica serogroup in many European countries is serogroup O:3 followed
by 0:9, whereas the serogroup O:8 is mainly detected in the United States.?

Cefsulodin-Irgasan-Novobiocin (CIN) Agar, originally developed in 1979 by Schiemann,® is a selective and differential medium for the isolation
and characterisation of Y. enterocolitica from clinical’? and non-clinical specimens*5. The medium is recommended by ISO 10273* and by FDA-
BAMS for the detection of Y. enterocolitica in food.

Compared with MacConkey agar, CAL agar and Y medium, CIN agar has been found to be the most effective medium for the recovery of Y.
enterocolitica, inhibiting almost completely the faecal flora, while at the same time supporting luxuriant growth of Y. enterocolitica.®

The medium is highly selective: Schiemann® and Devenish’ reported that only some strains of C. freundii, S. liquefaciens and E. agglomerans
grow on CIN Agar; the colonies of these contaminants have an appearance similar to Y. enterocolitica.

Peptone and yeast extract provide nutrients for bacterial growth. Gram-positive and some Gram-negative bacteria (e.g., E. coli, K. pneumoniae,
P. mirabilis, P. aeruginosa) are inhibited by the selective agents present in the medium base (sodium deoxycholate, crystal violet, irgasan) and in
the lyophilized supplement (cefsulodin and novobiocin). Mannitol is present as a fermentable carbohydrate: mannitol fermenting bacteria induce
acidification of the medium with precipitation of deoxycholate and absorption of neutral red; Y. enterocolitica therefore cultivates with the
characteristic aspect of the "bull's eye" colonies: the centre of the colony deep red with a transparent margin. Organisms that do not metabolize
mannitol to acid end-products will form colourless colonies.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 28.75 g in 500 mL of cold purified water. Heat to boiling stirring constantly, sterilize by autoclaving at 121°C for 15 minutes. Cool to 47-
50°C and add the contents of one vial of Yersinia Selective Supplement reconstituted with 5 mL of sterile purified water under aseptic conditions.
Mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
CIN Agar Base

Dehydrated medium appearance pinkish-beige, fine, homogeneous, free-flowing powder
Solution and prepared plates appearance red-violet, limpid

Final pH at 20-25 °C 74+0.2

Yersinia Selective Supplement

Freeze-dried supplement appearance short, dense, white pastille

Reconstituted supplement appearance limpid, colourless
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Yersinia Selective Agar, ready-to-use plates

Appearance red-violet, limpid
Final pH at 20-25 °C 74+0.2
SPECIMENS

CIN Agar is intended for the bacteriological processing of clinical specimens such as faeces and rectal swab'?and non-clinical specimens such
as food and animal feeding stuffs*°. Good laboratory practices for collection, transport and storage of clinical specimens should be applied.?
Collect specimens before antimicrobial therapy where possible. Consult appropriate standard methods for details on food sample collection and
preparation.*®

TEST PROCEDURE
Allow plates to come to room temperature and to dry the surface of the medium.
Clinical specimens
Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4
do not overlap. Alternatively, if the material is being cultured directly from a swab, roll the swab over a small area of the surface at the edge; then
streak from this inoculated area.
Faeces may be diluted 1:4 in sterile saline solution or 0.1% peptone water. It has been shown that dilution significantly reduces the amount of
competing flora without compromising isolation of low numbers of pathogens.?
Incubate aerobically at 28-30°C for 24-48 hours.?
Food chain samples*
The general procedure involves:
= Direct plating of sample suspension prepared in PSB broth* on CIN Agar plate and incubation at 30°C + 1°C for 24 h + 2 h, or
= Enrichment in PSB Broth and in ITC broth** with incubation at 25°C + 1°C for 44 h + 4, followed by alkaline treatment of the cultures (0.5 mL of
culture + 4.5 mL KOH 0.5% in saline solution for 20 s + 5 s) and plating onto CIN Agar (incubation at 30°C + 1°C for 24 h £+ 2 h).
= A second plating medium may be chosen by the user (e.g. Chromogenic Yersinia Agar) ***
Notes
* Yersinia PSB Broth (REF 402270). ** Yersinia ITC Broth Base REF 402265 added with Potassium Chlorate Supplement (REF 4240065) and Ticarcillin Irgasan
Antimicrobic Supplement (REF 4240060). *** Chromogenic Yersinia Agar Base (REF 408050) added with Chromogenic Yersinia Supplement (REF 4240095).

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

Y. enterocolitica will ferment the mannitol and will develop colonies with deep red centres with sharp borders (irregular or entire), surrounded by
an outer zone which is usually translucent ("bull's eye" colonies). The colony size, smoothness and the ratio of the border to centre diameter will
vary considerably among serotypes.

Mannitol non-fermenters will grow with colourless or pale-yellow colonies.

Growth of non-Yersinia organisms is markedly to completely inhibited.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

Y. enterocolitica ATCC 9610 28-30°C/ 18-24H /A good growth, colonies with red centre

P. aeruginosa  ATCC 27853 28-30°C / 44-48H /A inhibited or partially inhibited, colourless colonies
E. coli ATCC 25922 28-30°C / 44-48H /A inhibited

E. faecalis ATCC 19433 28-30°C / 44-48H /A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= In case of dense growth of background flora on the CIN plates, the colony size of pathogenic Y. enterocolitica can be smaller and the typical
red centre can be unclear or absent.*

= Y. intermedia, Y. frederiksenii, and Y. kristensenii grow equally as well as Y. enterocolitica on CIN Agar and exhibit the same colony
morphology.'©

= Serratia, Enterobacter and Citrobacter are poorly inhibited. Serratia and Enterobacter develop raised and mucoid colonies with a diffuse pink

pigmentation, although, occasionally, they can be confused with Y. enterocolitica colonies; Citrobacter colonies are the closest in appearance

to Yersinia and cannot be distinguished only by their morphological characteristics.'™

The majority of Y. pseudotuberculosis strains are inhibited by the concentration of 15 mg/L of cefsulodin."!

= Some strains of Y. enterocolitica serovar O3 fail to grow on CIN Agar."

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

According to Baird et al. the self-prepared plates may be stored at +2°C/ +8° for 7 days."?
Selective supplement and ready-to-use plates

Store the products in the original package at +2°C/ +8°C away from direct light.

REFERENCES
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PACKAGING
Product Type REF Pack
CIN Agar Base Dehydrated medium 4013022 5009 (8.7L
Yersinia Selective Supplement Freeze-dried supplement 4240011 10 vials, each for 500 mL of medium
Yersinia selective aga Ready-to-use plates 549997 2 x 10 plates 2 90 mm
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CLED AGAR

Dehydrated and ready-to-use culture medium

INTENDED USE
In vitro diagnostics. Differential culture medium for isolation, enumeration and
presumptive identification of microorganisms from urine.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)
DEHYDRATED MEDIUM AND READY-TO-USE PLATES

Tryptone 4.000 g
Pancreatic digest of gelatin 4.000 g
Peptone 3.000 g
Lactose 10.000 g
L-cystine 0.128 g
Bromothymol blue 0.020 g
Agar 15.000 g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

CLED Agar: Lactose fermenting E. coli (yellow colonies) and non-
lactose fermenting Salmonella (blue colonies)

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

CLED Agar, is based on the “electrolyte deficient medium” first described by Sandys' for urinary bacteriology to prevent the swarming
of Proteus spp. and later modified by Mackey and Sandys? by replacing the mannitol with 1% lactose and 0.2% sucrose and increasing the pH
indicator and the agar concentrations. Mackey and Sandys® further modified the medium by the incorporation of L-cystine in order to enhance
the growth of cystine-dependent “dwarf colony” coliforms and by deletion of sucrose. This final Cystine - Lactose - Electrolyte — Deficient (C.L.E.D.)
medium is found to be ideal for the dip-slide inoculation and for urinary bacteriology in general, good colonial differentiation and easy recognition
being particular features.® It supports the growth of all urinary potential pathogens. It also supports the growth of a number of essential
contaminants such as diphtheroids, lactobacilli, and micrococci, which gives an indication of the extent of the contamination, and whilst being non-
inhibitory it prevents the swarming of Proteus sp.?

Animal peptones provide carbon, nitrogen, vitamins and trace elements for microbial growth; cystine enhance the growth of "dwarf colony"
coliforms?®; lactose is present in the medium as a fermentable carbohydrate: lactose-fermenting bacteria acidify the medium with a colour change
of bromothymol blue from blue-green to yellow.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 36.2 g in 1000 mL of cold purified water. Heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15 minutes.
Cool to 47-50°C, mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance green-grey, fine, homogeneous, free-flowing powder
Medium appearance of solution and plates blue-green, limpid

Final pH at 20-25 °C 7.3+0.2

SPECIMENS

CLED Agar is intended for the microbiological processing of clinical specimens such as urine. Collect specimens before antimicrobial therapy
where possible. Good laboratory practices for collection, transport and storage of clinical specimens should be applied.*°

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Mix the urine gently to avoid foaming. Dip the end of a sterile calibrated loop (e.g. 1uL or 10yL) in the urine to just below the surface and remove
vertically, taking care not to carry over any on the shank. Use this to inoculate CLED Agar plate from top to bottom in a vertical line and again
from top to bottom perpendicular to this line in a back-and-forth fashion. The inoculum of urine is spread over the entire agar surface to simplify
counting of colonies after growth.

Incubate at 35-37°C in air for 24 to 48 hours.

Although most urinary tract pathogens grow readily, slowly growing pathogens and those inhibited by the presence of antimicrobials in the patient
specimen may not appear after overnight incubation (16 h). Perform leukocyte esterase and nitrite tests to determine which cultures get incubated
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for a full 48 hours. Urine cultures that are negative after overnight incubation but had one or both positive enzyme tests should be incubated for
an additional day or re-inoculated on a blood agar plate.*

READING AND INTERPRETATION

After incubation, observe the bacterial growth, count the number of colonies (CFU) on the plate and record the specific morphological, chromatic,
characteristics of the colonies.

If a 1uL loop is used, one colony equals 1000 CFU/mL, if a 10uL loop is used, one colony equals 100 CFU/mL.

Studies conducted in the 1950s remain the basis for interpreting urine culture results showing that bacterial counts of 210° CFU/mL are indicative
of an infection and counts below this usually indicate contamination.®

In specific patient groups, counts between 10° CFU/mL and 102 CFU/mL may be significant; a pure isolate with counts between 10* and 10°
CFU/mL should be evaluated based on clinical information or confirmed by repeated culture.® For urine collected by suprapubic bladder puncture
any CFU detected indicates an infection.®

Consult appropriate references for complete interpretation criteria of the microbial count.*5

Typical colonial morphology on CLED Agar is as follows®:

Escherichia coli Yellow, opaque colonies, centre slightly deeper yellow
Klebsiella/Enterobacter Yellow to whitish-blue colonies, mucoid

Salmonella Blue, flat colonies

Proteus Blue, translucent colonies

Pseudomonas Green colonies, with typical rough (matted) surface and periphery
Enterococci Small yellow colonies

Staphylococcus aureus Deep yellow colonies, uniform in colour

Staphylococcus epidermidis Pale yellow colonies, opaquer than S. aureus

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.”

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. aureus ATCC 25923 35-37°C/18-24H /A good growth, yellow colonies

E. coli ATCC 25922 35-37°C/18-24H /A good growth, yellow colonies with yellow halo
P. vulgaris ATCC 8427 35-37°C/18-24H /A good growth, bluish colonies not swarmed

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Medium is basically non-selective but, due to electrolyte exclusion, Shigella spp. usually do not grow on the medium.®

= If in the specimen the presence of genitourinary pathogens such as Neisseria gonorrhoeae, Gardnerella vaginalis, Ureaplasma is suspected,
specific culture media must be inoculated.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If required and relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

According to MacFaddin the self-prepared plates may be stored at +2°C/+8°C for 6-8 weeks.®
Ready-to-use plates

Store in their original pack at +2°C/+8°Caway from direct light.
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2:1286-1288
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PACKAGING

Product Type REF Pack

CLED Agar Dehydrated medium 40129012 500 g (13.8L)

40129014 5 kg (138L)
CLED Agar Ready-to-use plates 541901 2 x 10 plates g 90 mm

IFU rev 3, 2022/02
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CLOSTRIDIUM AGAR

(REINFORCED CLOSTRIDIAL AGAR)
Dehydrated culture medium

INTENDED USE
For the cultivation and enumeration of clostridia and other anaerobes.

COMPOSITION - TYPICAL FORMULA*
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Yeast extract 30g
Beef extract 10.0g
Peptone 10.0g
Glucose 50¢g
Soluble starch 109
Sodium chloride 509
Sodium acetate 3.0g
L-cysteine HCI 0.5g
Agar 15.09g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Reinforced Clostridium Medium has been formulated by Hirsch and Grinstead in 1954, while the solid version of the medium (Clostridium Agar
or Reinforced Clostridial Agar) corresponds to the formulation described by Barnes and Ingram?

Clostridium Agar is very rich and is used for the cultivation and enumeration of clostridia, lactobacilli and other anaerobes and facultative
anaerobes, in foodstuffs and other materials.?

Peptone and beef extract provide nitrogen, carbon, minerals and amino acids for the microbial growth. Yeast extract is a source of vitamins,
particularly of the B-group and glucose is a source of carbon and energy. Sodium chloride maintains the osmotic balance while sodium acetate
buffers the medium. L-cysteine, a reducing agent, favours the growth of anaerobes. Soluble starch helps to detoxify metabolic by-products. Agar
is the solidifying agent. According to Hirsch and Grinsted,! polymyxin B 0.02 g/L can be added to inhibit Gram-negative bacteria. According to
APHA*, for enumeration of lactic streptococci the medium must be supplemented with an additional 5 g/L glucose to bring to 10 g/L glucose per
litre and prussian blue may be incorporated into basal medium to 0.3 g/L as needed.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 52.5 g in 1000 ml of cold purified water. Heat to boiling with frequent agitation and sterilise by autoclaving at 115°C for 20 minutes.
If required, cool to 45-50 °C and add 0.02 g/L of Polymyxin B in form of a filter-sterilized aqueous solution.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance pale yellow, fine, homogeneous, free-flowing powder
Solution and prepared tubes appearance pale yellow, slightly opalescent

Final pH at 20-25 °C 6.8+0.2

SPECIMENS

Water, food and pharmaceutical samples. When collecting, storing, transporting and preparing samples, follow the rules of good laboratory practice
and refer to applicable International Standards and regulations.

TEST PROCEDURE,

Prepare the decimal dilutions of the sample and inoculate tubes or dishes by poured plate technique.

From each dilution, take an aliquot and add it to plates or tubes. Pour the melted medium at 45-50°C onto the sample and allow to solidify.
Incubate 2-5 days at an optimal temperature (e.g., 35 °C). An anaerobic environment can be achieved in tubes by covering with oil immediately
after the medium is solidified. If plates are used, they must be incubated in an anaerobic atmosphere.

READING AND INTERPRETATION
Colonies of the bacteria growing on Clostridium Agar exhibit an opaque, yellowish colouration. The presence of rods with or without endospores
that are negative in the catalase test indicates the presence of clostridia. The culture result must be confirmed by biochemical identification.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
C. perfringens ATCC 13124 30 or 35°C/48h /AN growth
C. sporogenes ATCC 19404 30 or 35°C/48h /AN growth

AN: anaerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= The medium is not selective: other sporeforming anaerobes as well C. butyricum, lactobacilli and streptococci exhibit good growth.?

= Biochemical, immunological, molecular, or mass spectrometry testing should be performed on isolates, from pure culture, for complete
identification.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.
According to MacFaddin the prepared medium may be stored at +2°C /+8°C for up to 2 weeks.?

REFERENCES
1. Hirsch A, Grinsted, E. Methods for the growth and enumeration of anaerobic sporeformers from cheese, with observations on the effect of nisin. J Dairy Res 1954;
21:101-110.
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PACKAGING
Product Type REF Pack
Clostridium Agar Dehydrated medium 4013032 500g(9.5L)

IFU rev 1, 2022/07

CLOSTRIDIUM BOTULINUM AGAR BASE
CLOSTRIDIUM BOTULINUM ANTIMICROBIC SUPPLEMENT

Dehydrated culture medium and selective supplement

INTENDED USE
Selective and differential medium for the isolation and presumptive identification of Clostridium botulinum from foods and other materials.

COMPOSITION*
CLOSTRIDIUM BOTULINUM AGAR BASE
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Pancreatic digest of casein 409
Yeast extract 59
Glucose 2g
Disodium hydrogen phosphate 59
Sodium chloride 2g
Agar 209
Magnesium sulphate 10 mg

CLOSTRIDIUM BOTULINUM ANTIMICROBIC SUPPLEMENT
(VIAL CONTENT FOR 500 ML OF MEDIUM)

D-cycloserine 125 mg
Trimethoprim 2mg
Sulphamethoxazole 38 mg

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Clostridium botulinum is an anaerobic, rod-shaped sporeforming bacterium that produces a protein with characteristic neurotoxicity. Under certain
conditions, these organisms may grow in foods, producing toxin(s)."

Clostridium Botulinum Agar Base completed with the antimicrobials of Clostridium Botulinum Antimicrobic Supplement corresponds to the
formulation devised by Dezfulian et al. for the detection of C. botulinum from faeces and called CBI medium.?

According to Dezfulian, qualitative tests indicated complete recovery of C. botulinum types A, B, F, and G and the isolation of C. botulinum types
A, B, and F from seeded faecal specimens was easily achieved with CBI medium.’

The Biolife medium has been used for the evaluation of a family outbreak of alimentary botulisms by Pavic et. al.> The authors reported that this
medium is more suitable for the isolation of lecithinolytic C. botulinum type A, B and F than Sulphite Agar and Columbia Agar.

Pancreatic digest of casein provides nitrogen, carbon, minerals and amino acids for the microbial growth. Yeast extract is a source of vitamins
particularly of the B-group. Glucose is a source of carbon and energy. Sodium chloride maintains the osmotic balance. Disodium

phosphate buffers the medium while magnesium sulphate helps for the sporulation of the organisms. Egg yolk is the substrate to detect lecithinase
and lipase activities. Lecithinase degrades lecithin producing an insoluble, opaque precipitate in the medium surrounding the colonies. Lipase
break down free fats causing an iridescent sheen on the surface of the colonies. The mixture of D-cycloserine, trimethoprim and
sulphamethoxazole helps in the selective isolation of C. botulinum by inhibiting accompanying flora.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 37 g in 450 mL of cold purified water, heat to boiling with frequent agitation, and sterilise by autoclaving at 121°C for 15 minutes. Cool
to approximately 47-50°C and add, under aseptic conditions, the contents of one vial of Clostridium Botulinum Antimicrobic Supplement
reconstituted with 2.5 mL of sterile purified water followed by 2.5 mL of acetone, and 50 mL of Egg Yolk Emulsion (cat. N° 4244160). Mix well and
distribute into sterile Petri dishes.

PHYSICAL CHARACTERISTICS
Clostridium Botulinum Agar Base

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution appearance yellow, opalescent

Prepared plates appearance yellow, opaque

Final pH at 20-25 °C 74+0.2

Clostridium Botulinum Antimicrobic Supplement

Freeze-dried supplement appearance high, dense, white pellet

Reconstituted supplement appearance colourless, slightly opalescent

SPECIMENS

Foods and animal feeding stuffs. For sample collection, storage, transport and preparation, follow good laboratory practice and refer to applicable
International Standards and regulations.

TEST PROCEDURE
Inoculate the food homogenate and the serial dilutions of the sample onto the surface of the plates. Incubate with anaerobic atmosphere at 35-
37° for 48 hours.
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READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

C. botulinum grows with large colonies surrounded by an opaque halo of egg yolk precipitation with an iridescent sheen on the surface of the
growth.

USER QUALITY CONTROL

All manufactured lots of the products are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory.

LIMITATION OF THE METHOD

= The selectivity of the medium can interfere with the isolation of less resistant type G and nonproteolytic type F strains of C. botulinum.?

= Although C. botulinum type G can also be recovered on the medium, lack of lipase activity makes the differentiation of the colonies of this
organism from those of other bacteria more difficult.?

= Although this medium seems to be superior to nonselective media, the simultaneous use of both media for the isolation of C. botulinum from
the primary specimen, and if necessary, from the enriched culture, is recommended, to avoid missing drug-susceptible strains of C. botulinum
such as some type E strains.?

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

Freeze-dried supplement

Store the product in the original package at +2°C/+8°C away from direct light.

REFERENCES

1. FDA-BAM Chapter 17: Clostridium botulinum. Content current as of:10/31/2017

2. Dezfulian M, McCroskey LM, Hatheway CL, Dowell Jr VR. Selective medium for isolation of Clostridium botulinum from human feces. J Clin Microbiol 1981; Mar;
13(3):526-31.

3. Pavic, S et al. About suitability of C.Botulinum Agar for the isolation of B type C.botulinum from dry cured dalmatian ham and stools of patients during family
outbreack. Zavod za javno zdravstvo Zupanije splitsko-dalmatinske. 2000.

PACKAGING

| Product Type REF | Pack

| Clostridium Botulinum Agar Base Dehydrated medium 4013062 | 500 g (6.7 L)

\ Clostridium Botulinum Antimicrobic Supplement Freeze-dried supplement 4240066 | 10 vials, each for 500 mL of medium

IFU rev 1, 2022/07

CLOSTRIDIUM BROTH

(REINFORCED CLOSTRIDIAL MEDIUM)
Dehydrated culture medium

INTENDED USE
For the cultivation and enumeration of clostridia and other anaerobes.

COMPOSITION - TYPICAL FORMULA*
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Yeast extract 30g
Beef extract 10.0g
Peptone 10.0g
Glucose 509
Soluble starch 109
Sodium chloride 509
Sodium acetate 3.0g
L-cysteine HCI 0.5¢g
Agar 05¢g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Clostridium Broth, formulated by Hirsch and Grinstead in 1954, is also known as Reinforced Clostridial Medium. It is recommended by European
Pharmacopoeia? for the selective enrichment of clostridia from non-sterile pharmaceutical products and conforms to harmonized USP/EP/JP
standards performance specifications.

Clostridium Broth is the basal medium for the preparation of Differential Reinforced Clostridial Medium of Gibbs and Freame,® recommended by
ISO 6461-1* for detection and enumeration of the spores of sulphite-reducing anaerobes (clostridia) in water samples.

This medium has been described for the detection of clostridia in food products with the Most Probable Number method.®

The medium is very rich and permits the growth of most clostridia, and many other anaerobes and facultative anaerobes. Tryptone and beef
extract provide nitrogen, carbon, minerals and amino acids for the microbial growth. Yeast extract is a source of vitamins, particularly of the B-
group and glucose is a source of carbon and energy. Sodium chloride maintains the osmotic balance while sodium acetate buffers the medium.
L-cysteine, a reducing agent, and agar at low concentration favour the growth of anaerobes. Soluble starch helps to detoxify metabolic by-products.
Sodium sulphite and ferric citrate are added to the medium and act as indicators: sulphite reducing clostridia produce sulphide from sulphite, which
results in the formation of black medium. According to Hirsch and Grinsted, polymyxin B 0.02 g/L can be added to inhibit Gram-negative bacteria.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 38 g in 1000 ml of cold purified water. Heat to boiling with frequent agitation, distribute into screw-capped bottles, and sterilise by
autoclaving at 115°C for 20 minutes.

For the preparation of Differential Clostridium Medium, prepare the Clostridium Broth at double strength reducing the water volume by half and
transfer 10 mL and 50 mL aliquots into screw-capped bottles with a capacity slightly more than double. Prepare a 4% solution of sodium sulphite
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and a 7% solution of ferric citrate; if necessary, heat the ferric citrate solution for 5 minutes to dissolve completely. Sterilise the two solutions by
filtration, and store at 2-5 °C in closed bottles; the two solutions are stable for two weeks. The day of analysis, mix equal volumes of the two
solutions and, under sterile conditions, add 0.5 mL of reagent to each 25 mL of medium. For the preparation of double strength Clostridium Broth
add 0.4 mL of the mixture to each 10 mL and 2 mL to each 50 mL.

If required, add 0.02 g Polymyxin B/litre in form of a filter-sterilized aqueous solution to the pre-cooled medium to 45-50°C.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance pale yellow, fine, homogeneous, free-flowing powder
Solution and prepared tubes appearance pale yellow, slightly opalescent

Final pH at 20-25 °C 6.8+0.2

SPECIMENS

Water, food and pharmaceutical samples. When collecting, storing, transporting and preparing samples, follow the rules of good laboratory practice
and refer to applicable International Standards and regulations.

TEST PROCEDURE, READING AND INTERPRETATION

For the determination of clostridia in non-sterile pharmaceutical products proceed as follows.2

1. Prepare a 1:10 dilution of the sample in Pharmacopoeia Diluent (REF 401395), with a minimum volume of 20 mL, using not less than 2 g or
2 mL of test product.

2. Divide this dilution into 2 aliquots of at least 10 mL each. Heat one aliquot to 80°C for 10 minutes and cool rapidly. Do not heat the second
aliquot.

3. Inoculate 10 mL or the amount corresponding to 1 g or 1 mL of product to be examined from each of the two aliquots into Clostridium Broth.

4. Incubate under anaerobic conditions at 30°C - 35°C for 48 hours.

5. After incubation perform subcultures from each tube/flask on Columbia Agar and incubate under anaerobic conditions at 30°C - 35°C for 48-
72 hours.

6. The presence of rods with or without endospores that are negative in the catalase test indicates the presence of clostridia. The culture result
must be confirmed by biochemical identification.

7. The test should be considered negative if there are no colonies with the characteristics described above in the sample or if the biochemical
identification tests are negative.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
C. sporogenes ATCC 19404 35-37°C/48h /AN growth
C. perfringens ATCC 13124 35-37°C /48h / AN growth

AN: anaerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Large volume of culture in hermetically sealed glass bottles may explode due to gas production. Refer to ISO 6461-1 or specific texts for
precautions to be taken when incubating tubes. 4

= The medium is not selective: other sporeforming anaerobes as well C. butyricum, lactobacilli and streptococci exhibit good growth.®

Clostridium Broth supplemented with sodium sulphite and ferric citrate: other bacteria can produce sulphide; pasteurisation must be done to

remove vegetative forms.®

= Biochemical, immunological, molecular, or mass spectrometry testing should be performed on isolates, from pure culture, for complete
identification.

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.
According to MacFaddin the prepared medium may be stored at 2-8°C for up to 2 weeks.®

REFERENCES

1. Hirsch A, Grinsted, E. Methods for the growth and enumeration of anaerobic sporeformers from cheese, with observations on the effect of nisin. J Dairy Res 1954;
21:101-110.

2. European Pharmacopoeia 11th Edition, 2022, Vol. 1; 2.6.13 Microbiological Examination of non-sterile products: test for specified micro-organisms:
01/2021:20631.

3. Gibbs BM, Freame B. Methods for the recovery of clostridia from foods. J Appl Bacteriol 1965; 28:95-111.

4. 1SO 6461-1:1986 Water quality — Detection and enumeration of the spores of sulfite-reducing anaerobes (clostridia) — Part 1: Method by enrichment in a liquid
medium.

5. Mead GC. Principles involved in the detection and enumeration of clostridia in foods. Int J Food Microbiol 1992; 17:135-43.

6. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

PACKAGING
~ Product - Type REF Pack
| Clostridium Broth | Dehydrated medium 4013042 500 g (13.2L)

IFU rev 1, 2022/07

Biolife Manual Edition 4.0 155



CLOSTRIDIUM PERFRINGENS AGAR BASE
KANAMYCIN POLYMYXIN B ANTIMICROBIC SUPPLEMENT
D-CYCLOSERINE ANTIMICROBIC SUPPLEMENT

Dehydrated culture medium and selective supplements

INTENDED USE
For the isolation and enumeration of Clostridium perfringens from foods, waters and other materials.

COMPOSITION*
CLOSTRIDIUM PERFRINGENS AGAR BASE
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Tryptose 159
Beef extract 59
Soy peptone 59
Yeast extract 59
Sodium metabisulphite 19
Ferric (Ill) ammonium citrate 19
Agar 139

KANAMYCIN POLYMYXIN B ANTIMICROBIC SUPPLEMENT
(VIAL CONTENT FOR 500 ML OF MEDIUM)

Kanamycin sulphate 6 mg
Polymyxin B 15,000 U.1.

D-CYCLOSERINE ANTIMICROBIC SUPPLEMENT
(VIAL CONTENT FOR 500 ML OF MEDIUM)
D-cycloserine 200 mg

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Food poisoning caused by Clostridium perfringens may occur when foods such as raw meats, poultry, dehydrated soups and sauces, raw
vegetables, and spices are cooked and held without maintaining adequate heating or refrigeration before serving." The enumeration of C.
perfringens in food samples plays a key role in the epidemiological investigation of food-borne disease outbreaks and for this purpose various
culture media have been proposed since the 1950s.

Clostridium Perfringens Agar Base is prepared according to a modification of Shahidi-Ferguson-perfringens (SFP) agar? by the addition of 5 g/L
of beef extract to the original formulation and corresponds to the formulation described by USDA-FSIS.*

For the isolation and enumeration of C. perfringens in food, the most common methods in continental Europe and North America are those using
the medium of Harmon et al. (Tryptose Sulfite Cycloserine - TSC - Agar)® or Shahidi-Ferguson's medium? with kanamycin and polymyxin B (SFP
Agar), which have replaced Angelotti's (Sulfite Polymyxin Sulphadiazine Agar) and Marshall's (Tryptone Sulfite Neomycin Agar) media, which
were found to be inhibitory for some strains of C. perfringens.?

TSC Egg Yolk Agar is prepared by adding to Clostridium Perfringens Agar Base, 400 mg/L of D-Cycloserine and Egg Yolk Emulsion enrichment.
The Shahidi and Ferguson Perfringens (SFP) medium is prepared by adding kanamycin and polymyxin B and Egg Yolk Emulsion enrichment to
the basal medium.

Tryptose, beef extract and soy peptone provide nitrogen, carbon, minerals and amino acids for the microbial growth. The yeast extract is a source
of vitamins particularly of the B-group. Ferric ammonium citrate and sodium metabisulfite are indicators of sulphite reduction by C. perfringens
which produces black colonies. Egg yolk is the substrate to detect lecithinase activity. D-cycloserine or the mixture kanamycin and polymyxin help
in the selective isolation of C. perfringens by inhibiting accompanying flora.

DIRECTIONS FOR MEDIA PREPARATION

SFP Agar?: suspend 22.5 g in 450 mL of cold purified water, heat to boiling with frequent agitation and sterilize by autoclaving at 121°C for 15
minutes. Cool to 47-50°C and add 50 mL of Egg Yolk Emulsion (REF 42111601) and the contents of one vial of Kanamycin Polymyxin B
Antimicrobic Supplement (REF 4240005), reconstituted with 5 mL of sterile purified water. Mix well and pour into sterile Petri dishes.

TSC Egg Yolk Agar*: suspend 22.5 g in 475 mL of cold purified water, heat to boiling with frequent agitation and sterilize by autoclaving at 121°C
for 15 minutes. Cool to 47-50°C and add 25 mL of Egg Yolk Emulsion (REF 42111601) and the contents of one vial of D-Cycloserine Antimicrobic
Supplement (REF 4240002), reconstituted with 5 mL of sterile purified water. Mix well and pour into sterile Petri dishes.

TSC Agar and SFP Agar w/o Egg Yolk: prepare the media as described above by omitting the addition of Egg Yolk Emulsion and weighting 22.5
g in 500 mL of water.

PHYSICAL CHARACTERISTICS
Clostridium Perfringens Agar Base

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution appearance yellow, limpid

Final pH at 20-25 °C 76+0.2

D-Cycloserine Antimicrobic Supplement

Freeze-dried supplement appearance short, dense, white pellet

Reconstituted supplement appearance colourless limpid

Kanamycin Polymyxin B Antimicrobic Supplement

Freeze-dried supplement appearance short, dense, white pellet

Reconstituted supplement appearance colourless limpid

SPECIMENS

Foods and animal feeding stuffs. For sample collection, storage, transport and preparation, follow good laboratory practice and refer to applicable
International Standards and regulations.
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TEST PROCEDURE

The presumptive enumeration of C. perfringens is performed by spreading the sample on TSC Agar or on SFP Agar with egg yolk and adding a

second layer of medium without egg yolk on top of the inoculated layer.

= Inoculate the plates with 0.1 mL of the initial suspension and decimal dilutions of the prepared sample, distributing on the surface with a sterile
glass rod spreader. Allow to dry 5-10 minutes.

= Cover the inoculated layer with 10 mL of medium prepared without egg yolk. Allow to solidify.

= Incubate the plates for 20-24 hours at 37°C in an anaerobic atmosphere (5% CO,, 10% Hz, 85% Ny).

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological and chromatic characteristics of the colonies.

For enumeration of C. perfringens choose plates containing 20 to 200 typical colonies.

C. perfringens usually produce black or grey to yellow brown colonies as a result of the reduction of sulphite to sulphide which reacts with a ferric
salt in the medium, surrounded by an opaque halo of egg yolk precipitation.

USER QUALITY CONTROL

All manufactured lots of the products are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control:

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
C. perfringens ATCC 13124  37°C/ 18-24 H/ AN growth, black colonies surrounded by an opaque halo
E. coli ATCC 25922 37°C/ 18-24 H/ AN totally inhibited

AN: anaerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= C. perfringens colonies may produce an opaque zone in the surrounding medium due to lecithinase activity, but this phenomenon is not a
distinguishing feature of all C. perfringens strains after overnight incubation. Both lecithinase-positive and lecithinase-negative black colonies
must be tested for confirmation.®

= Lecithinase-positive facultative anaerobes can grow on SFP Agar to produce completely opaque plates that mask the egg yolk reaction of C.
perfringens.

= Black colonies must be confirmed as C. perfringens by appropriate tests: motility (-), nitrate reduction (+), acid and gas from lactose (+), gelatin
liquefaction (+).

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

Freeze-dried supplements

Store the product in the original package at 2-8°C away from direct light.

According to ISO 141897 the plated medium with D-cycloserine may be stored at 2-8°C for up to 7 days; the basal medium (without D-cycloserine)
may be stored at 2-8°C and used within 4 weeks of preparation.

REFERENCES

1. U.S. Food and Drug Administration. Bacteriological Analytical Manual (BAM). Chapter 16: Clostridium perfringens.

2. Shahidi SA, Ferguson AR. New quantitative, qualitative, and confirmatory media for rapid analysis of food for Clostridium perfringens. Appl. Microbiol. 1971;
21:500-506.

3. Atlas R. Parks LC. Handbook of Microbiological Media. 2nd edition. CRC Press, 1997

4. United States Department of Agriculture, Food Safety and Inspection Service, Office of Public Health Science. Laboratory Guidebook Notice of Change. MLG
Appendix 1.10. Effective Date: 03/07/22.

5. Harmon SM, Kautter DA, Peeler JT. Improved medium for enumeration of Clostridium perfringens. Appl Microbiol 1971; 22:688-92.

6. Hauschild AH, Hilsheimer R. Evaluation and modifications of media for enumeration of Clostridium perfringens. Appl Microbiol 1974; 27:78-82.

7. 1SO 14189:2013 Water quality — Enumeration of Clostridium perfringens — Method using membrane filtration

PACKAGING

| Product Type REF Pack

| Clostridium Perfringens Agar Base Dehydrated medium 4013072 | 500 g (11.1L)

| Kanamycin Polymyxin B Antimicrobic Supplement Freeze-dried supplement 4240005 @10 vials, each for 500 mL of medium
| D-Cycloserine Antimicrobic Supplement Freeze-dried supplement 4240002 @ 10 vials, each for 500 mL of medium
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COLUMBIA AGAR BASE
COLUMBIA BLOOD AGAR

Dehydrated culture medium and ready-to-use plates

INTENDED USE

In vitro diagnostics. Non-selective, general-purpose medium for the isolation,
cultivation and haemolytic pattern determination of fastidious and non-fastidious
microorganisms, from clinical specimens and other materials.

COMPOSITION *
COLUMBIA AGAR BASE, DEHYDRATED MEDIUM
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Peptocomplex 1049
Tryptose 109
Peptone 39
Maize starch 19
Sodium chloride 59
Agar 12g

COLUMBIA BLOOD AGAR, READY-TO-USE PLATES
TYPICAL FORMULA

Columbia Agar Base 419
Defibrinated sheep blood 50 mL
Columbia Blood Agar: Purified water 1000 mL

Group A B-haemolytic Streptococcus
*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Columbia Blood Agar was first described in 1966 by Ellner, Stoessel, Drakeford and Vasi' of the Columbia University, who combined meat and
casein peptones and defibrinated sheep blood into one medium. After 2 years trial, this medium showed remarkably improved growth promoting
properties and was found to be superior to blood agar previously used for differentiating B and a haemolytic organisms.’

Columbia Agar Base is a non-selective, general-purpose medium, intended for the isolation, cultivation and haemolytic pattern determination of
non-fastidious and fastidious microorganisms, such as Corynebacterium spp., Actinomyces spp., S. pneumoniae, Staphylococcus, C. jejuni from
clinical specimens?2.

Columbia Blood Agar with 5% sheep blood addition is recommended for purification of colonies and for confirmation tests with incubation at 25°C
in aerobic conditions, by ISO 10272 methods for the isolation and enumeration of Campylobacter spp. in food.*

Columbia Agar Base supplemented with 5-10% (v/v) horse or sheep blood, Campylobacter Growth Supplement (REF 424000X) and a suitable
antimicrobial mixture is used for the preparation of plating media for the isolation of Campylobacter spp.: Skirrow medium,® Blaser Wang medium®.
Columbia Agar Base supplemented with 5% defibrinated sheep, horse or human blood and a specific antimicrobial mixture is used for the isolation
of Gardnerella vaginalis. 7®

Columbia Agar Base with added 5% defibrinated sheep blood and CNA Antimicrobic Supplement (REF 424000X) is used for the isolation of gram-
positive cocci.”

Peptones provide carbon, nitrogen and trace elements for bacterial growth, sodium chloride maintains the osmotic balance, maize starch is
included to absorb toxic by-products contained in the specimen and is an energy source for bacterial growth. The addition of sheep blood enables
the determination of haemolytic pattern, as a useful tool for the orientation of bacterial identification.

DIRECTIONS FOR MEDIUM PREPARATION

Columbia Blood Agar: suspend 41 g in 1000 mL of cold purified water; heat to boiling stirring constantly and sterilise by autoclaving at 121°C
for 15 minutes. Cool to 47-50°C and add 5-7 % of defibrinated sheep or horse blood. Mix well and pour into sterile Petri dishes.

Columbia Agar Base may be used also for the preparation of the following media:

Columbia CNA blood agar: add 5 % sterile defibrinated sheep or horse blood and the content of one vial of CNA Antimicrobic Supplement
(REF 4240018); mix well and pour into sterile Petri dishes.

Campylobacter Skirrow medium: to 500 mL of sterilised and pre-cooled base, add 50 mL of defibrinated sheep blood or 25 mL of lysed horse
blood, the content of one vial of Campylobacter Growth Supplement (REF 4240021) and the content of one vial of Skirrow Antimicrobic
Supplement (REF 4240016); mix well and pour into sterile Petri dishes.

Gardnerella vaginalis agar: to 500ml of sterilised and pre-cooled base, add 25 mL of human, sheep or horse blood and the content of one vial
of Gardnerella Selective Supplement (REF 4240019); mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance pale yellow, fine, homogeneous, free-flowing powder
Solution appearance pale yellow, slightly opalescent

Prepared plates (with animal blood) appearance red, opaque

Final pH at 20-25 °C 7,3+0,2

SPECIMENS

Columbia Agar Base supplemented with blood and, if necessary, with the suitable antimicrobial mixtures, can be directly inoculated with many
clinical specimens collected from various normally sterile and non-sterile human sites. Refer to the quoted literature for specimen types related to
specific infections. '®'2  Plates prepared with Columbia Agar Base are not suitable for direct inoculation of blood samples. Collect specimens
before antimicrobial therapy where possible. Good laboratory practices for collection, transport and storage of the clinical specimens should be
applied; consult appropriate references for further information.'® For the microbiological examination of food consult the 1ISO standard.*

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4
do not overlap. Alternatively, if the material is being cultured directly from a swab, roll the swab over a small area of the surface at the edge; then
streak from this inoculated area.

Incubate at 35-37°C in aerobic conditions, with or without 5 -10% CO,, and record the results after 24, 48 and, if necessary, 72 hours.

158 Biolife Manual Edition 4.0



The user is responsible for choosing the appropriate incubation time, temperature and atmosphere depending on the processed specimen, the
requirements of organisms to be recovered and the local applicable protocols.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic, haemolytic characteristics of the colonies.

Here below are summarized the colony characteristics of some microorganisms which can be isolated on plates prepared with Columbia Agar

Base with added 5% defibrinated sheep blood." For other applications of Columbia Agar Base consult the suitable literature.

= The colonies of Group A streptococci typically are about 0.5-1mm in diameter, transparent or translucent, and domed, having a smooth surface
and an entire edge. They are surrounded by a well-defined zone of complete haemolysis, usually two or three times the diameter of the colony.

= The colonies of group B streptococci are typically larger (2-4 mm in diameter) surrounded by a much smaller zone of complete haemolysis and
some strains do not lyse the blood at all.

= The appearance of surface or sub-surface beta-haemolytic group C and group G streptococcal colonies do not differ sufficiently from that of
group A colonies to be of any value in identification.

= Group D streptococcal colonies (S. bovis) are somewhat larger than other streptococcal colonies, they are less opaque, raised, and grey to
grey-white.

= Pneumococcal colonies are round with entire edges, mucoid and about 1mm in diameter. When the culture has been incubated in CO,
incubators, the colonies are surrounded by a fairly large zone of alpha-haemolysis.

= The viridans streptococcal colonies vary in size from pinpoint to a size equal to, or larger than, that of group A streptococci. The colonies are
usually smaller than those of pneumococci. They may appear mucoidal or translucent or glossy and non-translucent. The colonies may be
surrounded by a small zone of alpha-haemolysis (partial destruction of red blood cells) or have no zone of haemolysis.

= Staphylococci colonies are yellow or white with or without the beta-haemolysis zone.

= Listeria colonies are surrounded by a small beta-haemolytic zone.

Once colonies have grown on Columbia blood agar plates, user must differentiate potential pathogens requiring identification and antimicrobial

testing from contaminants that represent members of normal microbiota.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control of Columbia
Agar Base with addition of 5% defibrinated sheep blood."

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. pyogenes ATCC 19615 35-37°C/24H /A or CO, good growth, beta haemolysis
S. pneumoniae ATCC 6305 35-37°C/24H /A or CO, good growth, alpha haemolysis
S. aureus ATCC 25923 35-37°C/24H /A or CO, good growth

E. coli ATCC 25922 35-37°C/24H/ A or CO, good growth

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Due to the carbohydrate (starch) content of Columbia blood agar, B-haemolytic streptococci may exhibit an a-haemolytic reaction around a small
clear zone of B-haemolysis or may exhibit weak haemolytic reactions.

= Depending on the specimens analysed and the microorganisms being tested for, it is recommended to use also additional media such as
selective media and Chocolate Agar.

= The growth and type of haemolysis depends on the metabolic requirements of organisms; it is possible that some strains do not grow and/or
can demonstrate haemolytic models other than expected. Haemophilus influenzae, which requires both factor X and factor V, will not grow on
this medium'®; Neisseria, Mycobacterium, Bordetella and other microorganisms with highly specific nutritional requirements do not grow
adequately; for the detection of these organisms, specific culture media should be used.

= Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates from pure culture for complete identification.
If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.

According to MacFaddin, the self-prepared plates with blood can be stored at +2°C +8°C for 48 hours.®
Ready-to-use plates

Store plates in their original pack at +2°C/+8°C away from direct light.
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PACKAGING
Product Type REF Pack
Columbia Agar Base Dehydrated culture medium 4011362 500 g (12.2L)
4011364 5kg (122 L
Columbia Blood Agar Ready-to-use plates 541136 2 x 10 plates g 90 mm

IFU rev 2, 2022/01

COLUMBIA AGAR EP

Dehydrated culture medium

INTENDED USE
General-purpose medium for the detection of clostridia in non-sterile pharmaceutical products.

COMPOSITION - TYPICAL FORMULA *
(AFTER RECONSTITUTION WITH 1 L OF WATER)

Pancreatic digest of casein 109
Peptic digest of meat 5¢
Pancreatic digest of heart 39
Yeast extract 59
Maize starch 19
Sodium Chloride 59
Agar 14 g

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Columbia Blood Agar was first described in 1966 by Eliner, Stoessel, Drakeford and Vasi' of the Columbia University, who combined meat and
casein peptones and defibrinated sheep blood into one medium. After 2 years trial, this medium showed remarkably improved growth promoting
properties and was found to be superior to blood agar previously used for differentiating B and a haemolytic organisms.’

Columbia Agar EP complies with the formulation given by harmonised microbiological methods of European Pharmacopoeia.? The medium is
recommended for the procedure of clostridia detection, for the subculture from the Reinforced Medium for Clostridia.

Peptones provide carbon, nitrogen and trace elements for bacterial growth, yeast extract is a source of vitamins, particularly of the B-group B.
Sodium chloride maintains the osmotic balance, maize starch is included to absorb toxic by-products contained in the specimen and is an energy
source for bacterial growth.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 43 g in 1000 mL of cold purified water; heat to boiling with frequent agitation. Sterilize by autoclaving at 121°C for 15 minutes. Allow to
cool to 47-50°C and add, where necessary, gentamicin sulphate corresponding to 20 mg of gentamicin base and pour into Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance pale yellow, fine, homogeneous, free-flowing powder
Solution appearance pale yellow, slightly opalescent

Final pH at 20-25 °C 7.3+0.2

SPECIMENS

Non sterile pharmaceutical products. For sample collection, storage, transport and preparation, follow good laboratory practice and refer to
applicable International Standards and regulations.?

TEST PROCEDURE

1. Prepare a sample using a 1 in 10 dilution (with a minimum total volume of 20 mL) of not less than 2 g or 2 mL of the product to be examined.

2. Divide the sample to 2 portions of at least 10 mL. Heat 1 portion at 80 °C for 10 minutes and cool rapidly. Do not heat the other portion.

3. Use 10 mL or the quantity corresponding to 1 g or 1 mL of the product to be examined of both portions to inoculate suitable amounts of
Clostridium Broth (REF 401304).

4. Incubate under anaerobic conditions at 30-35°C for 48 h.

5. After incubation, make subcultures from each container on Columbia Agar EP plates and incubate under anaerobic conditions at 30-35°C for
48-72 h.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic characteristics of the colonies.

The occurrence of anaerobic growth of rods (with or without endospores) giving a negative catalase reaction indicates the presence of clostridia.
This is confirmed by identification tests.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below is listed the test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS
C. sporogenes ATCC 19404 30-35°C /48 h/ AN growth

AN: anaerobic incubation; ATCC is a trademark of American Type Culture Collection

STORAGE CONDITIONS
Store at +10°C /+30°C away from direct light in a dry place.
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PACKAGING
Product Type .~ REF | Pack
Columbia Agar EP Dehydrated culture medium | 4011342 | 5009 (11.6 L)

IFU rev 2, 2022/07

COLUMBIA CNA AGAR BASE
COLUMBIA CNA BLOOD AGAR

Dehydrated culture medium and ready-to-use plates

INTENDED USE

In vitro diagnostics. Selective medium for the isolation of Gram-positive cocci
from clinical and non-clinical specimens containing mixed flora and for the
determination of bacterial haemolytic pattern.

COMPOSITION *

CoLUMBIA CNA AGAR BASE, DEHYDRATED MEDIUM

TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)
Peptocomplex 10 g

Tryptose 109
Peptone 39
Maize starch 19
Sodium chloride 59
Agar 12¢g
Nalidixic acid 15 mg
Colistin 10 mg

CoLUMBIA CNA BLOOD AGAR, READY-TO-USE PLATES
TYPICAL FORMULA

Columbia CNA Agar Base 419
Defibrinated sheep blood 50 mL
Purified water 1000 mL

Columbia CNA Blood Agar:
Group A B-haemolytic Streptococcus

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Columbia blood agar with 10 mg/L of colistin and 15 mg/L of nalidixic acid was first described in 1966 by Eliner, Stoessel, Drakeford and Vasi' of
the Columbia University, who combined meat and casein peptones, antibiotics and defibrinated sheep blood into one medium for the isolation of
Gram-positive cocci. After 2 years trial, this medium showed remarkably improved growth-promoting properties and it was found to be superior to
blood agar previously used for differentiating B and a haemolytic organisms."

Columbia CNA Blood Agar is a selective medium intended for the isolation and haemolytic properties determination of Gram-positive cocci
(Staphylococcus and Streptococcus) particularly when Gram-negative bacteria (e.g. Pseudomonas, Proteus, Klebsiella) are present in the
specimens and tend to overgrow on conventional blood agar plates.?®

Peptones provide carbon, nitrogen and trace elements for bacterial growth, sodium chloride maintains the osmotic balance, maize starch is
included to absorb toxic by-products contained in the specimen and is an energy source for bacterial growth. Colistin, a polypeptide antibiotic of
the polymyxin group, and nalidixic acid, a first-generation quinolone, are primarily active against Gram-negative bacteria rendering the medium
selective for Gram-positive cocci. The presence of sheep blood enables the determination of haemolytic pattern, as a useful tool for the orientation
of bacterial identification.

DIRECTIONS FOR MEDIUM PREPARATION
Suspend 41 g in 1000 mL of cold purified water; heat to boiling with frequent agitation and sterilise by autoclaving at 121°C for 15 minutes. Cool
to 47-50°C and add 5-7 % sterile defibrinated sheep blood, mix well and pour into sterile Petri dishes.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance beige, fine, homogeneous, free-flowing powder
Solution appearance yellow, opalescent

Prepared plates appearance red, opaque

Final pH at 20-25 °C 7.3+0.2

SPECIMENS

Columbia CNA Blood Agar Base supplemented with defibrinated sheep blood can be directly inoculated with clinical specimens collected from
various normally non-sterile human sites such as ear, upper respiratory tract, genital tract, pus and exudates.*® Good laboratory practices for
collection, transport and storage of the clinical specimens should be applied; consult appropriate references for further information.*

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium. Inoculate and streak the specimen with a loop over the four
quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4 do not overlap. Alternatively, if the material is being cultured
directly from a swab, roll the swab over a small area of the surface at the edge; then streak from this inoculated area.

Incubate at 35-37°C in aerobic conditions with or without 5 -10% CO,, and record the results after 18-24 and 48 hours.

READING AND INTERPRETATION
After incubation, observe the bacterial growth and record the specific morphological, chromatic, haemolytic characteristics of the colonies.
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Here below are summarized the colonies’ characteristics of some microorganisms which can be isolated on Columbia CNA Blood Agar plates.®
The colonies of Group A streptococci typically are about 0.5 mm in diameter, transparent or translucent, and domed, having a smooth surface
and an entire edge. They are surrounded by a well-defined zone of complete haemolysis, usually two or three times the diameter of the colony.
The colonies of group B streptococci are typically larger (1-2 mm in diameter) surrounded by a much smaller zone of complete haemolysis.
Some strains do not lyse the blood at all.

The appearance of surface or sub-surface 3-haemolytic group C and group G streptococcal colonies do not differ sufficiently from that of group
A colonies to be of any value in identification.

Group D streptococcal colonies (S. bovis) are somewhat larger than other streptococcal colonies, they are less opaque, raised, grey to grey-
white and non-haemolytic.

Pneumococcal colonies are round with entire edges, mucoid, and about 0.5-1 mm in diameter. When the culture has been incubated in CO,
incubators, the colonies are surrounded by a fairly large zone of a-haemolysis.

The viridans streptococcal colonies vary in size from pinpoint to a size equal to, or larger than, that of group A streptococci. The colonies are
usually smaller than those of pneumococci. They may appear mucoidal or translucent or glossy and non-translucent. The colonies may be
surrounded by a small zone of a-haemolysis (partial destruction of red blood cells) or have no zone of haemolysis.

Staphylococci colonies are yellow or white with or without a 3-haemolysis zone.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.”

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. pyogenes  ATCC 19615 35-37°C/18-24H /A or CO,  growth, beta haemolysis
S. pneumoniae ATCC 6305 35-37°C/ 18-24H/ A or CO, growth, alpha haemolysis
S. aureus ATCC 25923 35-37°C/18-24H /A or CO, growth

P. mirabilis ATCC 12453 35-37°C / 44-48H/ A or CO, totally or partially inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

Due to the carbohydrate (starch) content of Columbia CNA Blood Agar, some 3-haemolytic streptococci may exhibit an a-haemolytic reaction
around a small clear zone of B-haemolysis or may exhibit weak haemolytic reactions.?

The growth and type of haemolysis depend on the metabolic requirements of the organisms; it is possible that some strains do not grow and/or
can demonstrate haemolytic patterns other than expected.

The colony diameter is generally smaller than that observed on Columbia Blood Agar.

Some Gram-negative bacteria and yeasts could be resistant to the CNA antibiotic mixture and may not be inhibited on this medium.

Since some pathogens required carbon dioxide for growing, it is preferable to incubate the plates with 5 -10% CO,.

Even if the microbial colonies on the plates are differentiated on the basis of their morphological and chromatic characteristics, it is recommended
that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for complete identification.
If required and relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.
Ready-to-use plates

Store plates in their original pack at +2°C/+8°C away from direct light.
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PACKAGING
Product Type REF Pack
Columbia CNA Blood Agar Base Dehydrated medium 40113612 500 g (12.2L)
40113614 5kg (122L)
Columbia CNA Blood Agar Ready-to-use plates 541361 2 x 10 plates 8 90 mm
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COLUMBIA CNA-CV BLOOD AGAR

Ready-to-use plates

INTENDED USE

In vitro diagnostic device. Selective medium for the isolation of streptococci and
enterococci from clinical specimens containing mixed flora and for determination
of bacterial haemolytic model.

COMPOSITION - TYPICAL FORMULA *

Peptocomplex 1049
Tryptose 109
Peptone 3g
Maize starch 19
Sodium chloride 59
Agar 12¢g
Defibrinated sheep blood 50 mL
Nalidixic acid 15 mg
Colistin 10 mg
Crystal violet 2 mg
Purified water 1000 mL

*The formula may be adjusted and/or supplemented to meet the required performances criteria.

Streptococcus pyogenes on
Columbia CNA-CV Blood Aaar

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Columbia blood agar with 10 mg/L of colistin and 15 mg/L of nalidixic acid was first described in 1966 by Ellner, Stoessel, Drakeford and Vasi' of
the Columbia University, who combined meat and casein peptones, antibiotics and defibrinated sheep blood into one medium for the isolation of
Gram-positive cocci. Addition of crystal violet has been devised for suppressing the growth of staphylococci.?

Columbia CNA-CV Blood Agar is a selective medium intended for the isolation and haemolytic properties determination of streptococci and
enterococci, particularly when Gram-negative bacteria (e.g., Pseudomonas, Proteus, Klebsiella) and staphylococci are present in the specimens
and tend to overgrow on conventional blood agar plates.>*

Peptones provide carbon, nitrogen and trace elements for bacterial growth, sodium chloride maintains the osmotic balance, maize starch is
included to absorb toxic by-products contained in the specimen and is an energy source for bacterial growth. Colistin, a polypeptide antibiotic of
the polymyxin group, and nalidixic acid, a first-generation quinolone, are primarily active against Gram-negative bacteria, crystal violet suppresses
the growth of staphylococci. The presence of sheep blood enables the determination of haemolytic pattern, as a useful tool for the orientation of
bacterial identification.

PHYSICAL CHARACTERISTICS

Medium appearance red, opaque
Final pH at 20-25 °C 7.3+0.2
SPECIMENS

Columbia CNA-CV Blood Agar plates can be directly inoculated with clinical specimens collected from various normally non-sterile human sites
such as ear, upper respiratory tract, genital tract, pus and exudates.>® Good laboratory practices for collection, transport and storage of the clinical
specimens should be applied; consult appropriate references for further information.®

TEST PROCEDURE

Allow plates to come to room temperature and to dry the surface of the medium.

Inoculate and streak the specimen with a loop over the four quadrants of the plate to obtain well isolated colonies, ensuring that sections 1 and 4
do not overlap. Alternatively, if material is being cultured directly from a swab, roll the swab over a small area of the surface at the edge; then
streak from this inoculated area.

Incubate at 35-37°C in aerobic conditions with or without 5-10% CO. and record the results after 18-24 and 48 hours.

READING AND INTERPRETATION

After incubation, observe the bacterial growth and record the specific morphological, chromatic, haemolytic characteristics of the colonies.
Streptococci and enterococci produce growth with 3-haemolytic or a-haemolytic or non-haemolytic colonies, that tend to take a bluish colour due
to the accumulation of crystal violet. Staphylococci and Gram-negative bacteria are partially or totally inhibited.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

S. pyogenes  ATCC 19615 35-37°C/ 18-24H /A or CO, growth, beta haemolysis
S. pneumoniae ATCC 6305 35-37°C/ 18-24H /A or CO, growth, alpha haemolysis
S. aureus ATCC 25923 35-37°C/18-24H /A or CO, inhibited

P. mirabilis ATCC 12453 35-37°C/18-24H /A or CO, inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

= Due to the carbohydrate (starch) content of Columbia CNA-CV Blood Agar, some -haemolytic streptococci may exhibit an a-haemolytic reaction
around a small clear zone of B-haemolysis or may exhibit weak haemolytic reactions.*

= The growth and type of haemolysis depends on the metabolic requirements of organisms; it is possible that some strains do not grow and/or
can demonstrate haemolytic models other than expected.

= The colony diameter is generally smaller than that observed on Columbia Blood Agar Sheep.
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Some Gram-negative bacteria and yeasts could be resistant to the CNA antibiotic mixture and may not be inhibited on this medium.

Some Gram-positive bacteria other than streptococci and enterococci may also grow, depending on their sensitivity to inhibitors.

Since some pathogens require carbon dioxide for growing, it is preferable to incubate the plates with 5 -10% CO..

Due to the crystal violet content, the appearance of the medium after incubation is darker than Columbia Blood Agar or Columbia CNA Blood
Agar.

Even if the microbial colonies on the plates are differentiated on the basis of their morphological, chromatic or haemolytic characteristics, it is
recommended that biochemical, immunological, molecular, or mass spectrometry testing be performed on isolates, from pure culture, for
complete identification. If relevant, perform antimicrobial susceptibility testing.

STORAGE CONDITIONS
Store plates in their original pack at 2-8°C away from direct light.

REFERENCES
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4. MacFaddin JF. Media for Isolation-Cultivation-ldentification-Maintenance of Medical Bacteria. Baltimore: Williams & Wilkins; 1985.

5. Baron EJ, Specimen Collection, Transport and Processing: Bacteriology. /n Jorgensen JH, Carrol KC, Funke G et al. editors. Manual of clinical microbiology,11th
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PACKAGING
| Product Type REF Pack
‘ Columbia CNA-CV Blood Agar Ready-to-use plates 541363 2 x 10 plates g 90 mm

IFU rev 1, 2020/09

CPLM TRICHOMONAS BROTH
TRICHOMONAS CPLM SELECTIVE BROTH

Dehydrated culture medium and ready-to-use tubes

INTENDED USE
For the cultivation of Trichomonas vaginalis.

COMPOSITION*
CPLM TRICHOMONAS BROTH, DEHYDRATED MEDIUM
TYPICAL FORMULA (AFTER RECONSTITUTION WITH 1 L OF WATER)

Tryptone 20.0g
Liver extract 120g
Cysteine HCI 1649
Maltose 1.100 g
Agar 109
Methylene blue 3.0 mg

TRICHOMONAS CPLM SELECTIVE BROTH, READY-TO-USE TUBES
TYPICAL FORMULA

CPLM Trichomonas Broth 375¢g
Chloramphenicol 0.1g
Horse serum 50 ml
Purified water 950 mL

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Trichomonas vaginalis, is a flagellate, that lives on the surface of the epithelium of the urogenital tract. It produces trichomoniasis in women, while
in men, the infection can be asymptomatic or have characteristics of urethritis, epididymitis, and prostatitis. Trichomonas vaginalis infection is the
most common non-viral sexually transmitted infection.! Worldwide. there are an estimated 250 million cases of Trichomonas infection each year,
with an overall estimated prevalence of 4,5%.2

Culture has greater sensitivity (>80%) than the wet mount method and is considered the gold standard method for the detection of T. vaginalis.?
CPLM (Cysteine-Peptone-Liver-Maltose Medium) Trichomonas Broth supplemented with horse serum and chloramphenicol is a modification of
the STS Medium of Kupferberg et al. for the cultivation of Trichomonas spp.® The classical formula has been modified by the addition of liver
extract and horse serum to improve performance.

Tryptone and liver extract provide carbon, nitrogen, vitamins, and minerals to support the growth of Trichomonas; maltose is an energy source for
microbial growth. Cysteine and agar at low concentration create reducing conditions in the medium that favour the development of Trichomonas.
Methylene blue is included as an indicator of redox: in the oxidized state it is green in colour, in the reduced state it is colourless. Chloramphenicol,
a relatively stable antibiotic added to the medium base, replaces the penicillin and streptomycin recommended for addition to the STS Kupferberg
medium; it suppresses the growth of most Gram-positive and Gram-negative bacteria. Horse serum is added to provide useful growth factors for
Trichomonas.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 35.7 g of CPLM Trichomonas Broth in 950 mL of Ringer's solution or purified water. Bring to the boil with frequent agitation and sterilize
by autoclaving at 121 °C for 15 minutes. Cool to 47-50°C and add 50 mL of sterile horse serum and the contents of two vials of Chloramphenicol
Antimicrobic Supplement (REF 4240003), reconstituted with 3 mL of a water/ethanol mixture (1:1). Mix well and dispense into sterile tubes using
aseptic precautions.
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PHYSICAL CHARACTERISTICS

Dehydrated medium appearance grey, fine, homogeneous, free-flowing powder
Solution appearance yellow, limpid

Prepared tubes appearance yellow with green ring, limpid

Final pH at 20-25 °C 6.5+0.2

SPECIMENS

In women, vaginal secretions are the preferred specimen type for culture, as urine culture is less sensitive. In men, culture specimens require a
urethral swab, urine sediment, and/or semen; to improve yield, multiple specimens from men can be used to inoculate a single culture.* Specimens
must be collected properly and inoculated immediately into the medium. For detailed information, consult appropriate texts.*® Collect specimens
before antimicrobial therapy where possible.

TEST PROCEDURE

Bring to room temperature or preferably to 37°C the required tubes.

Inoculate specimens suspected of containing Trichomonas organisms into the medium using swabs containing the specimen or by alternative
methods, as appropriate.

Incubate tubes at 35 + 2°C in an aerobic atmosphere for 2-7 days.

READING AND INTERPRETATION

After 48 h of incubation and again daily, aseptically remove a drop of the culture and place it on a slide and cover with a glass coverslip. Examine
under 100x-400x magnification. Do not to mix the culture, but remove the material from the bottom of the tube, with a sterile pipette.

A positive culture is defined as visualization of trophozoites with morphology and motility characteristic of T. vaginalis.

Negative result is defined as the absence of motile trichomonads after 7 days of incubation.

USER QUALITY CONTROL

All manufactured lots of the product are released for sale after the Quality Control has been performed to check the compliance with the
specifications. However, the end user can perform its own Quality Control in accordance with the local applicable regulations, in compliance with
accreditation requirements and the experience of the Laboratory. Here below are listed some test strains useful for the quality control.

CONTROL STRAINS INCUBATION T°/ T/ ATM EXPECTED RESULTS

T. vaginalis ATCC 30001 35-37 °C/upto72h /A motile organism observed
C. albicans ATCC 18804 35-37°C/upto72h/A growth

E. coli ATCC 25922 35-37°C/upto72h /A inhibited

A: aerobic incubation; ATCC is a trademark of American Type Culture Collection

LIMITATIONS OF THE METHOD

. T. vaginalis can grow without producing obvious signs of turbidity in the culture medium.

« Culture has a sensitivity of 75%-96% and a specificity of up to 100%.*” A negative results must be viewed cautiously and evaluated in
conjunction with clinical symptoms.2

» The medium does not contain antifungal agents so yeasts such as Candida spp. may grow in the tubes inoculated with the specimens.

» Even if the broth contains chloramphenicol to reduce contamination by vaginal flora, contamination with bacteria may be a major problem.
Passage of the cultures after 2-3 days to reduce bacterial contamination may be required to identify T. vaginalis definitively.®

- Due to the fastidious nature of T. vaginalis, the culture will remain viable for a short period of time after reaching the stationary phase.

STORAGE CONDITIONS

Dehydrated medium

Store at +10°C /+30°C away from direct light in a dry place.
Ready-to-use tubes

Store tubes in their original pack at +2°C/+8°C away from direct light.
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6. Hobbs MM et al. Methods for Detection of Trichomonas vaginalis in the Male Partners of Infected Women: Implications for Control of Trichomoniasis. J Clin
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PACKAGING

'~ Product ~ Type REF Pack

| CPLM Trichomonas Broth | Dehydrated medium 4013312 500g (14 L)

\ Trichomonas CPLM Selective Broth | Ready-to-use tubes 5513311 20 x 9 mL glass tubes, 17x125 mm,
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CRONOBACTER SCREENING BROTH BASE
VANCOMYCIN CSB SUPPLEMENT

Dehydrated culture medium and selective supplement

INTENDED USE
Cronobacter Screening Broth Base, supplemented with vancomycin, is used for the selective enrichment of Cronobacter spp. from the samples
of the food chain, according to ISO 22964.

COMPOSITION *
CRONOBACTER SCREENING BROTH BASE (4013552)
TYPICAL FORMULA AFTER RECONSTITUTION WITH 1 L OF WATER

Enzymatic digest of animal tissue 10.00 g
Beef extract 3.00g
Sodium chloride 5.00g
Bromocresol purple 0.04 g
Sucrose 10.00 g

VANCOMYCIN CSB SUPPLEMENT (4240057C)
VIAL CONTENTS FOR 500 ML OF MEDIUM
Vancomycin 5mg

*The formulas may be adjusted and/or supplemented to meet the required performances criteria.

PRINCIPLE OF THE METHOD AND EXPLANATION OF THE PROCEDURE

Cronobacter species (formerly known as Enterobacter sakazakii) are Gram-negative rod-shaped, motile pathogenic bacteria of the family
Enterobacteriaceae. These organisms are regarded as opportunistic pathogens linked with life-threatening infections predominantly in neonates.’
Clinical syndromes of Cronobacter infection include necrotizing enterocolitis (NEC), bacteraemia and meningitis, with case fatality rates ranging
from 40-80%."2 The bacterium has been isolated from a range of food sources including dairy-based foods, dried meats, water, rice and others."3#
Cronobacter Screening Broth Base, supplemented with vancomycin, is a selective enrichment medium used for the procedure of determination
of the presence or absence of Cronobacter spp. in samples from the food supply chain, according to 1ISO 22964.° It must be used combined with
Chromogenic Cronobacter Isolation (CCl) Agar.

The enzymatic digest of animal tissues and beef extract provide nitrogen, carbon, minerals and amino acids for the microbial growth. Sodium
chloride maintains the osmotic balance. Sucrose is a fermentable carbohydrate while bromocresol purple is a pH indicator: sucrose-fermenting
bacteria acidify the medium with a colour change of bromocresol purple from purple to yellow. The selective agent of the medium is vancomycin
which inhibits the growth of Gram-positive bacteria.

DIRECTIONS FOR MEDIUM PREPARATION

Suspend 14 g in 500 mL of cold purified water. Heat to dissolve with frequent agitation if necessary. Sterilize by autoclaving at 121°C for 15
minutes. Cool below 47°C and add the contents of one vial of Vancomycin CSB Supplement (REF 4240057C) reconstituted with 5 mL of sterile
purified water. Mix well and dispense 10 mL into sterile tubes under aseptic conditions.

PHYSICAL CHARACTERISTICS

Dehydrated medium appearance pale yellow, fine, homogeneous, free-flowing powder

Solution and prepared tubes appearance purple, clear

Freeze-dried selective supplement appearance high, soft pellet; colourless and clear solution after reconstitution
Final pH of complete medium (at 20-25°C) 74+0.2

SPECIMENS

Food products and ingredients intended for human consumption and the feeding of animals; environmental samples in the area of food production
and food handling. When collecting, storing, transporting and preparing samples, follow the rules of good laboratory practice and refer to applicable
international standards.®

TEST PROCEDURE

Prepare the test sample in accordance with the relevant part of ISO 6887 dealing with the product concerned.

Add 10 g or 10 mL of sample to 90 mL of Buffered Peptone Water (REF 401278). For inoculum above 10 g preheat the broth to 34-38°C. Incubate
the pre-enrichment broth at 36 + 2 °C for 18 £ 2 hours.

Transfer 0.1 mL of pre-enriched broth into 10 mL of complete Cronobacter Screening Broth.

Incubate the enrichment broth tubes at 41.5 + 1 °C for 24 + 2 hours

Streak a loopful of incubated enrichment broth (about 10 pL) on a plate of CCI Agar and incubate upside down at 41.5 + 1 °C for 24 + 2 hours.

READING AND INTERPRETATION

Bacterial growth in Cronobacter Screening Broth is evidenced by the development of turbidity in the broth; Cronobacter spp. typically turn the
medium to yellow.

After incubation of CCl Agar plates, observe the bacterial growth and record the specific morphological and chromatic characteristics of the
colonies.

Typical Cronobacter colonies are small to medium-sized (1 mm to 3 mm) and blue to blue-green in colour.

Colonies of non-typical Gram-negative bacteria may develop on CCl Agar with the following characteristics: white, with or without a grey or black
or green centre; some naturally pigmented colonies of non-Cronobacter may appear yellow or red.

Perform the confirmati