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Introduction

INTRODUCTION

The origins of OXOID Ltd go back to the beginnings of the science of microbiology.

Justus von Liebig (a famous chemist who clashed with Louis Pasteur about the microbiological cause of
fermentation) had long been concerned about malnutrition in the poor of Europe. In 1860 he devised a
concentrated meat extract which could be stored at room temperature without risk of spoilage. He called it
“Extractum carnis” and he hoped it could be made available to everyone. This hope could not be achieved
in Europe because of the high price of meat. However, in 1861, George Christian Giebert, a Belgian engineer
working in Uruguay, read of this work and of Liebig’s promise to help anyone who could produce the Extract
to the same high standards. Both men knew that in South America, cattle were being slaughtered in
thousands, solely for their hides and fat, the meat being abandoned to rot. Giebert visited Liebig in his
Munich factory, learned the process and raised money in Antwerp to create a meat extract factory at Fray
Bentos in Uruguay. Liebig approved of Giebert’s product and allowed it to be called Liebig Extract of Meat.
By 1865, production was so successful that the company was running out of money. This problem was
solved when the Liebig Extract of Meat Company was formed and registered in London that same year. Both
scientist and engineer had succeeded in their tasks. When Liebig died in 1873, he knew that his excellent
extract was available to all in Europe. When Giebert died, a year later, he knew that he had established a
sound industrial basis for the production of high quality products. Later more factories were established in
South America, with surrounding ranches to breed cattle.

After Liebig’s death, it was no longer possible to protect the great man’s name on the bottle of Extract.
Inferior Liebig Extracts began to appear on the market. To overcome this problem the Liebig Extract of Meat
Company registered the trade mark LEMCO, from its initials.

Whilst sales of LEMCO and its by product Corned Beef continued to rise, the Company expanded its
product range. Another meat extract, OXO was developed for English taste which preferred its high salt, low
fat piquant flavour. It was this product which formed the penny OXO cube, a cheap and convenient form of
nourishment. The commencement of the First World War in 1914 severed all links with Belgium and the
Liebig marketing company Oxo Limited was formed in London that same year to sell products in the UK.

In 1924 Oxo Limited formed a Medical Division to sell glandular products to doctors under the trade name
OXOID. About this time, LAB-LEMCO was developed for use in culture media. It was formulated from pale-
coloured, low fat meat extracts which were more appropriate for the growth of micro-organisms. This was
also the period when Liebig-Oxo increased investigation into enzymic- and acid-hydrolysis of meat and
vegetable proteins to increase flavour and amino-nitrogen content of OXO. This work would eventually lead
to the familiar peptones, such as Bacteriological Peptone L37.

The Second World War in 1939 presented new challenges and opportunities for change. The formation of the
Emergency Pathology Service (EPS) to combat epidemics and the threat of biological warfare, meant that
bacteriological investigations increased greatly. The development of penicillin in the 1940s gave further
impetus to this activity. The EPS was transformed into the Public Health Laboratory Service and penicillin
was followed by many other antibiotics. The Medical Division of Oxo Ltd., began to turn its attention to this
rapidly growing market where infectious disease diagnosis and the industrial production of allied biologicals
were of increasing importance. When, in 1957, it was decided to stop sales of pharmaceutical products, the
replacement products (Oxoid Culture Media) were already being developed. Experience in the War had
shown the value of dehydrated media and it was decided that this would be the main activity of the Oxoid
Division. So successful was this decision that in 1965, Oxoid Limited was created as a separate subsidiary
company of Liebig Extract of Meat Company.

In 1968 Liebig Extract of Meat Company merged with Brooke Bond Limited. The merged company was
given the name Brooke-Bond Oxo and trade in culture media continued under Oxoid Limited.

In 1984 Brooke-Bond Oxo was purchased by Unilever Plc and for the first time in its history Oxoid was
separated from Oxo. This prepared the way for all Unilever’s medical products companies to be relaunched
under a single international corporate identity, UNIPATH.

Finally, in 1996 Unilever decided to concentrate more on its core businesses and as a result Oxoid became
an independent company for the first time in its history.

During the entire period of the Company’s development outlined above the science of bacteriology was itself
evolving with considerable speed. Early observers of microscopic life forms including Needham (1745) had
recognised the need for the preparation of suitable nutrient fluids for their growth but there was a lack of
uniformity in the methods followed.

The study of nutrient media possessing more exact composition was initiated by Pasteur in 1860. Cohn
developed this work and published the formula for his ‘normal bacterial liquid’ in 1870. Klebs noted
Needham'’s early observations that saprophytic and putrefactive bacteria grew particularly well in a watery
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extract of meat and used a culture fluid of this nature when he commenced study of pathogenic bacteria in
1871. Nageli first described ‘peptone’ in 1880. He has been credited as the first bacteriologist to discover
that chemo-organotrophic organisms grow best in culture media containing a partially digested protein.
Robert Koch quickly took up this development and in 1881 described his culture medium which was made
from an aqueous meat extract to which was added peptone and sodium chloride. To this day this simple
formula is the basic one for culture media.

In the following year (1882) Heuppe described the labour saving convenience of substituting commercial
meat extract for Koch’s watery extract of fresh meat. By 1902 an American text book of bacteriology was
recommending the use of LEMCO for this purpose. This is quite possibly the first record of exporting culture
media ingredients by the company.

It will be seen that the business of manufacturing dehydrated culture media was a natural consequence of
the converging commercial activities of Oxoid and the development of the science of microbiology. The early
history explains why OXOID is one of the very few producers of culture media that actually manufactures its
own extracts and hydrolysates.

The OXOID Quality Policy

It is the policy of OXOID, Basingstoke to manufacture and sell OXOID products which are fit for the purpose
for which they are intended and are safe in use.

OXOID Ltd (Basingstoke) is registered with the BSI to BS EN ISO 9001 (Reg No. FM 09914) with extended
scope to include BS EN 46001: 1997. This standard endorses our quality management system for products
manufactured at the Basingstoke site and includes: Dehydrated Culture Media, Selective Supplements,
Sterile Reagents, Biochemical Reagents, Laboratory Preparations, Signal Blood Culture System bottles,
Susceptibility Discs in cartridges, Diagnostic Reagents, Salmonella Rapid Test and Listeria Rapid Test.

Ready Prepared Media and Lab Ready Media are manufactured by G. M. Procter and are covered under BS
EN ISO 9002 Reg No. FM 27644.

The essential elements of the Oxoid Quality management System include:
— product lot testing according to a defined protocol

documented complaints and technical enquiries procedure

policy for raw material procurement

good manufacturing practice combined with in-process control

comprehensive training for staff at all levels
conformance to statutory Health and Safety and Environmental requirements

The Oxoid Quality Policy functions through all procedures described above and maintains the company’s
high reputation for the performance of its products.

Storage of OXOID Microbiological Products

To ensure optimum performance from OXOID products they must be stored under specified conditions and
for no longer than the allocated shelf-life. The storage conditions and expiry date of each product are shown
on the label, container or product insert. Products should be used in order of their lot/batch numbers.

Light
All prepared culture media should be stored away from light and exposure to direct sunlight avoided at all
times.

Humidity

Sealed glass and plastic containers are unaffected by normal laboratory humidity. Opened containers of
dehydrated powders will be affected by high humidity. Hot, steamy media preparation rooms are unsuitable
environments to store containers of culture media; particularly containers which are frequently opened and
closed. An adjacent cooler room or an adequate storage cupboard are preferable storage areas.

Temperature and time
The temperature storage conditions of culture media and their components vary widely. The following
product groupings will help to differentiate the various requirements.
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Prepared Agar and Broth Media (PM, R products)
Store at 2-8°C. do not allow the products to freeze.
Shelf life 3 months to 2 years.

Biochemical Reagents (BR products)
Store at 2-8°C.
Shelf life 1 to 5 years.

Gas Generating Kits

Store at 2-25°C. in a dry place. Do not store these kits at a higher temperature for long periods.
Shelf life 3 years.

20 months 20 months 20 months

Anaerogen™ Campygen™ CO:Gen™

Selective and Sterile Reagents (SR products, Selective supplements)
Store at 2-8°C.

except

Horse Serum SR35 store at -20 to +8°C
Nitrocefin SR112

Reconstitution fluid SR112A store at —20 to +8°C
Penase SR129 store at —-20°C

Shelf life 1 week to 2 years.

Culti Loops
Store at 2-8°C or frozen for Campylobacter sp.
Shelf life 6-10 months (except Campylobacter jejuni — 4—6 months)

Toxin Detection Kits

Store at 2-8°C Shelf life 1 year

Salmonella Rapid Test

Store at room temperature 15-25°C Shelf life 1 year to 15 months
Listeria Rapid Test

Store at 2-8°C Shelf life maximum 18 months
Dip Slides

Store at 10-15°C Shelf life 6-9 months
Quanticult

Store at 2-8°C Shelf life 6-10 months

Diagnostic Reagents (DR products)
Store at 2-8°C, do not freeze Shelf life 9 months to 2 years

Diagnostic Discs (DD range)
Store at —20°C but keep working stock at 2-8°C  Shelf life 1 to 2 years

DRYSPOT
Store at room temperature 15-25°C Shelf life 2 years

Susceptibility Discs
Store at —20°C but keep working stock at 2-8°C  Shelf life 1 to 3 years

Dehydrated Culture Media (CM, L products)
Sealed, unopened containers should be stored at room temperature 15-20°C.

Opened containers should have the cap carefully and securely replaced. It is important that opened
containers are stored in a dry atmosphere at room temperature.

Shelf life 1 to 5 years.

Prepared Plates of Culture Media
Poured plates of agar media are especially vulnerable to infection, dehydration and chemical degradation.
Aseptic preparation and storage are essential to protect plates from microbial infection.
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Water losses on storage can be minimised by impermeable wrapping and/or storage at 2-8°C.

Chemical degradation e.g. oxidation or antimicrobial loss, can be retarded by protection from light, heat and
dehydration.

Therefore storage of prepared plates at 2-8°C (unless otherwise stated) in the absence of light and protected
against moisture loss will minimise agar media deterioration from these defects.

It is important, however, to monitor the storage of prepared plates by quality control tests so that any
deterioration can be detected and the storage period accurately determined. Simple weighing tests of fresh
and stored plates will determine the rate of moisture loss. Greater than 5% loss of weight will indicate a
significant loss of water.

PRECAUTIONS IN MICROBIOLOGY

Manipulations with micro-organisms may release some of them into the environment and lead to laboratory-
acquired infections. Such release may be entirely accidental or it may be intrinsic in the technique or
equipment used. Even the most careful worker, using the best methods and the correct equipment, is not
immune from accidents and errors. Over 4500 such infections have been reported so far this century’.

Accidents that release micro-organisms include spillage and breakage. Activities that frequently release
micro-organisms include opening cultures, using inoculating needles and loops, using hypodermic needles,
pipetting, mixing, homogenising, and centrifuging’.

Micro-organisms released into the environment may enter the bodies of workers and other people in and
around the laboratory and initiate infections. Those most at risk are clinical laboratory and research staff.
Even in industry, e.g. in food testing laboratories, pathogens that are present in small numbers in samples
submitted for examination may be concentrated by culture into infectious doses.

ROUTES OF INFECTION

Micro-organisms may enter the human body by any of several routes: through the respiratory tract, the
alimentary tract, the skin, and the conjunctivae.

The Respiratory Tract - Inhalation

Very small droplets of liquids — aerosols — that may contain micro-organisms are generated when films of
liquids are broken, e.g. when cultures are opened or broken, liquids are pipetted violently, bursting bubbles,
splashes, falling drops impacting on surfaces, and breakages in centrifuges. The smallest of these droplets,
those less than 5um in size, remain suspended in the air and dry rapidly. The organisms they contain then
become “droplet nuclei” and are moved around the room or to other parts of the building by air currents. If
they are inhaled they are small enough to reach the alveoli, where they may initiate an infection. Larger
droplets sediment rapidly under the influence of gravity and may contaminate benches, equipment or the
hands. If they are inhaled they are trapped and removed in the upper air passages.

The Alimentary Tract - Ingestion

Workers’ hands may be contaminated by spillage and by the larger aerosol droplets. The organisms may
then be transferred to the mouth by the fingers, or by contaminated pencils, pipettes, food etc.

The Skin

Although the intact skin is a good barrier against micro-organisms, the exposed parts, e.g. the hands and
face, are frequently damaged by small cuts and abrasions, many of which may not be visible to the naked
eye. These are portals of entry for micro-organisms.

In addition, ‘sharps’ injuries are not uncommon in laboratories?. Pricks and cuts with needles, knives, broken
glass, etc. will allow the entry of micro-organisms.

The Conjunctivae

The very thin membranes surrounding the eyes are readily penetrated by micro-organisms in splashes or
from contaminated fingers. Some people touch their eyes several times an hour.
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CLASSIFICATION OF MICRO-ORGANISMS ON THE BASIS OF HAZARD

It is obvious that not all micro-organisms have the same capacity to cause infections, and that infections
vary in their incidence, their severity, and the availability of prophylaxis and therapy. By international
agreement micro-organisms are now classified into groups or classes according to the hazard they offer to
workers and the community. There are four groups, ranging from the relatively harmless to the very
hazardous. The wording varies slightly from state to state and that used in Europe® is shown in Table 1.

Lists of bacteria, viruses, fungi and parasites in Groups 2, 3 and 4 have been published by various national
and international agencies, e.g. the European Union®*. Micro-organisms not listed in these Groups are
assumed to be in Group 1, although some of them may be responsible for allergies. There are inevitable
disagreements, globally, because of differences in the geographical distribution, incidence, and local
significance®.

TABLE 1

Classification of micro-organisms on the basis of hazard and laboratory containment level
Class Description Laboratory
1 Unlikely to cause human disease. Level 1

2 May cause human disease; might be a hazard to laboratory workers; unlikely Level 2

to spread in the community; laboratory exposure rarely causes infections;
effective prophylaxis and therapy available.

8 May cause serious human disease; may be serious hazard to Level 3
laboratory workers; may spread in the community; effective
prophylaxis and therapy available.

4 Causes severe human disease; serious threat to laboratory workers; Level 4
high risk of spread in the community; no effective prophylaxis and therapy

Based on the classification of the UK Advisory Committee on Dangerous Pathogens®.
Classes (also known as Groups) 2, 3 and 4 include known pathogens.
Class 4 contains only viruses.
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CLASSIFICATION OF LABORATORIES ACCORDING TO HAZARD GROUP

It follows from the classification of micro-organisms on the basis of hazard that precautions against

—p—

laboratory-acquired infections should vary from minimal for those in Group 1 to maximum security for those

in Group 4. Such precautions and safety requirements have been codified as Containment of Biosafety
Levels'*®. These are outlined in Table 2. General precautions are considered below.

Where there are disagreements in classifications the local system should be regarded as the minimum, but

there is no reason why microbiologists, if they think fit, should not use higher levels of precautions than

those prescribed nationally.

TABLE 2

Summary of laboratory design features for laboratory containment levels

Laboratory isolated
and sealable for decontamination
Directional ventilation (inward)
Filtered air exhaust
Double door entry
Airlock with shower
Autoclave on site
in workroom
double ended
Microbiological safety cabinets
Class | or Il available
in workroom
Class llI

Based on WHO Laboratory Biosafety Manual®
Key: — not required; + essential; D desirable; O optional

GENERAL PRECAUTIONS AGAINST LABORATORY-ACQUIRED INFECTIONS

Containment Level

1

2

W

| o+ | o+ + +

O+ +

+ 4+ 4+ 4+ ++++ 4+ A

+ +

There are several international and national guidelines and codes of practice* . Only outlines can be given

here.

Personal Protection

Protective clothing should be worn at all times in the laboratory. Gowns, coats and overalls should be

fastened at the sides or back, cover the chest and neck areas and fit closely at the wrists. Workers should
remove this clothing before leaving the laboratory and not wear it in rest rooms, offices, libraries etc. Gloves
should be worn if there is a risk of contaminating the hands, especially with blood. Disposable (latex) gloves
should be worn once only and then autoclaved with other laboratory wastes. Re-usable gloves should be

washed while still on the hands and then disinfected before re-use5. Safety spectacles should be worn
during microbiological and chemical manipulations. Hands should be washed often and always before

leaving the laboratory.

Laboratory Equipment

Inoculating Loops

Long wires vibrate and shed droplets, as do large and poorly made loops. The wires should be no longer
than 6cm and the loops not more than 2 mm in diameter and completely closed. Plastic disposable loops

are to be preferred as they do not need flaming but may be placed in disinfectant immediately after use.

Glassware

Chipped and scratched glassware is hazardous and should never be used.

Pasteur Pipettes

Glass Pasteur pipettes should not be used as they are often responsible for cuts and punctures of the skin.

Soft plastic pipettes are safer.

1-6

2006



OXOID MANUAL SECTION 1 16/6/06 12:02 pm Page 7 $

Introduction

Hypodermic Needles
To avoid ‘needlestick’ accidents pipettes and cannulas should be used instead of hypodermic needles.
Opening devices for vaccine and septum-capped bottles are available.

Centrifuges

Accidents with centrifuges may release massive aerosols. They are often the result of improper handling.
Centrifuges should be placed on low benches so that all operators can see the inside of the bowl when
loading them. Buckets and trunnions should be inspected regularly for evidence of corrosion and hairline
cracks; any suspect parts should be discarded. When not in use buckets should be placed upside down in
racks to drain any fluid used in balancing. Buckets should be paired by weight and labelled accordingly.
Paired buckets should be placed opposite one another for use. At least 2 cm clear space should be left
between the top of the fluid in a centrifuge tube and its rim. Centrifuge tubes should be stoppered and
sealed buckets used for any material that is potentially infectious. Paired buckets, with tubes in situ, should
be balanced by adding 70% alcohol (NOT saline, which may corrode metal, leading to mechanical failure) to
the space between the tube and the bucket. Instructions for use of centrifuges and action to be taken if a
centrifuge tube breaks, usually indicated by a sudden change in sound and/or visible imbalance of the
machine, should be posted adjacent to each machine.

Physical hazards associated with centrifuges are discussed in detail by Kennedy"'.

Water Baths

The water in water baths may become contaminated from the outsides of culture tubes or the leakage of
their contents. These baths, even those operated at temperatures >60°C should be emptied when not in use
or a deposit may form in which micro-organisms can grow. A disinfectant that does not attack metals may
be added to the water in baths that are in continuous use (hypochlorites should not be used; see below).

Homogenisers and Shakers

Bench-mounted models may generate aerosols and should be covered, (e.g. by clear plastic boxes) when in
use. These covers should be disinfected after use. Hand-held homogenisers should be held in a wad of
cotton wool in case they break. Homogenisers and containers from shakers should be opened in
microbiological safety cabinets.

Pipetting
Pipetting by mouth, even water, should be banned. Pipetting devices should be provided. Pipettes should
not be blown out vigorously, otherwise bubbles and aerosols may be formed.

Microbiological Safety Cabinets

These should conform to national standards and should be tested regularly by independent engineers to
ensure that their performance is in accordance with the requirements of that standard. These cabinets are
designed to protect the user from the inhalation of infectious aerosols and air-borne particles. They give no
protection against spillages of cultures or against chemicals. Class Il and Class lll cabinets also protect the
test or product from external air-borne contamination.

Microbiological safety cabinets should be used only by experienced personnel who have received proper
instructions about their limitations. They must not be used as fume cupboards or for work with flammable or
toxic substances.

They should be decontaminated at regular intervals by qualified staff who follow manufacturers’, or other
recognised procedures'*'",

Laminar Outflow (clean air) Cabinets

These are NOT microbiological safety cabinets. They are designed to protect the work from external air-
borne contamination and do not protect the worker, whose face and respiratory tract receive air that has
passed over the workpiece. (See Cell and Tissue culture, below).

Fume Cupboards
Fume cupboards are designed to protect workers and the environment from toxic chemical fumes and
gases. They should not be used for micro-organisms or other living material.
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SPILLAGE AND BREAKAGE

Spillage of cultures and chemicals and breakage of vessels containing them must be reported immediately to
the supervisor or local safety office. If the spillage is considerable the room should be vacated pending
decontamination by qualified staff (see below).

Instructions for dealing with small-scale spillages and breakages should be posted in each laboratory, and
should include the following:

— wear heavy-duty gloves
— cover the spillage/breakage with absorbent material, e.g. large paper towels
— pour disinfectant (see Table 3) over the paper towels and leave for at least 15 minutes

— scoop up the paper towels with a dust pan or stiff cardboard and place them along with the dust pan or
cardboard, along with any broken glass into a laboratory discard container

— pick up any residual broken glass with forceps and add it to the discard container

— cover the area again with paper towels and pour on more disinfectant. Leave for 30 minutes before any
further cleaning up

— autoclave the discard container.

TABLE 3
Properties of some disinfectants
Active against Inactivated by Toxicity
Fungi Bacteria Myco-  Spores Viruses Protein Materials Hard Deter- Skin Eyes Lungs
G+ G—  bacteria Lipid Non Natural  Man- water gent
lipid made

Phenolics +++ +++ +++ ++ — + \% + ++ ++ + C + + —
Hypochlorites  + +++ +++ ++ ++ + + +++ + + + C + + +
Alcohols — +++ +++ 4+ — + % + + + + — — + —
Formaldehyde +++ +H+ +H+ +H+ +++a + + + + + + - + + +
Glutaraldehyde +++ +++ +++ 4+ +++b + + NA + + + — + + +
lodophors +++ +++ +++ +++ + + + +++ + + + A + + —
QAC + 4+ ++ = = = = +4++ +4++ 4+ 4+ AC) + + —

+++ Good: ++ Fair: + Slight: — Nil: V Depends on virus: a Above 408C: b Above 208C: C Catonic: A Anionic
From Collins, C.H. (1993) Laboratory Acquired Infections. 3rd.edn. by permission of the publishers Butterworth-Heinemann, Oxford

PRECAUTIONS AGAINST BLOOD-BORNE INFECTIONS

In addition to the precautions listed above personnel who handle blood specimens or blood-stained material
should wear high quality disposable gloves and also plastic disposable aprons over their normal protective
clothing. Guidelines for the safe handling in laboratories of materials that may contain hepatitis and/or the
human immunodeficiency virus have been published' 42,

PRECAUTIONS WITH CELL AND TISSUE CULTURE

Separate accommodations should be provided to minimise contamination of cultures.

Some cells and tissue cultures may contain adventitious and unidentified micro-organisms or viruses from
which the operator must be protected. All work with cells and cell lines should therefore be conducted in Class
Il microbiological safety cabinets. Laminar outflow cabinets (see above) must NOT be used.

STERILISATION, DISINFECTION AND DECONTAMINATION

These terms are not interchangeable. In microbiology:
Sterilisation — implies the complete destruction of all micro-organisms.

Disinfection — is the destruction or inactivation, usually by chemicals, of the vegetative forms of micro-
organisms and the spores of some of them. Not all spores are inactivated. Not all spores are inactivated by
chemical disinfectants.
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Decontamination — usually means making equipment, materials and waste free from infectious agents.

Sterilisation
Here, this is restricted to autoclaving. For other methods, e.g. hot air, standard textbooks should be
consulted".

The hazard most frequently encountered in autoclaving is failure to sterilise, i.e. to achieve and maintain the
temperature/time ratio that is known to kill micro-organisms. (The physical hazards of autoclaving are
described elsewhere).

Autoclaves should be used only by personnel specifically trained and employed for that purpose. Infected
materials and “clean” articles should be treated in separate loads and preferably separate autoclaves.
Autoclaves should not be tightly packed: space must be left between articles in the load to enable steam to
circulate freely.

The ‘Holding time at temperature’ (HTAT) for steam sterilisation is normally 20 minutes at 121°C. The time
begins when the temperature in the load has reached 121°C as indicated by the recorder of the
thermocouple in that load, NOT when the drain temperature reaches that temperature'™.

Higher temperatures are required for the treatment of material containing ‘unconventional agents’ (e.g.
scrapie, CJD, etc).

Control of Sterilisation

In modern autoclaves this is achieved by instrumentation (thermocouple probes and recorders). It is
advisable, however, to include some form of indicator, e.g. ‘autoclave tape’ in each load, and to check the
HTAT independently at regular intervals. Alternatively, or in addition, biological tests may be used in the form
of strips that contain Bacillus stearothermophilus™.

Chemical Disinfection

Disinfectants vary in the action against bacteria, spores, fungi and viruses and should be chosen in
accordance with the intended use. Most disinfectants are toxic, in varying degrees, and precautions, e.g. eye
protection, should be taken when stock solutions are diluted.

Table 3 summarises the properties of some commonly used chemical disinfectants.

Disinfectants should be diluted according to the manufacturers’ instructions. It is best to prepare dilutions
daily as some deteriorate if use-dilutions are stored. For most purposes hypochlorites are adequate and
should be diluted to contain 1,000-2,500 ppm available chlorine for normal work and 10,000 ppm for blood
and high concentrations of protein. Industrial hypochlorite solutions usually contain 100,000 ppm available
chlorine and should be diluted 1-2.5% or 10%.

Bench discard jars and containers

A discard jar containing an appropriate disinfectant should be provided at every work station to receive small
items such as slides, Pasteur pipettes and plastic loops. Large jars, for pipettes are also needed. Plastic
containers are safer than glass. Articles placed in these containers should be completely submerged in the
disinfectant. Discard containers should be emptied and replaced daily.

Containers for discarded cultures should also be provided at each work station. These should not leak, be
shallow — not more than 25 cm deep to facilitate steam penetration during autoclaving, and preferably of
heat-resistant plastic. Plastic bags, usually blue or transparent with blue lettering, are used in some (mostly
UK) laboratories. They should be supported in the containers described above.

Decontamination of Benches, Equipment and Rooms

Benches should be wiped down with a suitable disinfectant at the end of the working day (gloves should be
worn). The accessible parts of equipment may similarly be disinfected but not with hypochlorites as they
may attack metals.

Equipment to be serviced must also be decontaminated in this way and clearly labelled to indicate that this
has been done and that it should not be used until after servicing.

The working surfaces and inner walls of microbiological safety cabinets should be swabbed with a suitable
disinfectant, and the cabinets be fumigated with formaldehyde, as indicated above before filters are changed
or maintenance carried out.

Rooms rarely need disinfection unless a major accident has released massive aerosols. Formerly this was
done by formaldehyde fumigation, but this is now regarded as hazardous and uncertain. Spraying or
washing with disinfectant/detergent mixtures is safer and more effective.
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DISPOSAL OF INFECTED WASTE

Infected laboratory waste is included in the definitions of clinical waste and must ultimately be incinerated.
Table 4 lists the materials that should be regarded as infectious in microbiological and clinical laboratories.
As these are likely to be the most heavily infected of all such waste and may have to travel along the public
highway, often for long distances. It is prudent to autoclave it first"'**.

TABLE 4
Infected and potentially infected waste from microbiological laboratories

Disposables other than sharps

— Specimens or their remains (in their containers) submitted for tests
containing blood, faeces, sputum, urine, secretions, exudates, transudates,
other normal or morbid fluids but not tissues.

— All cultures made from these specimens, directly or indirectly.

— All other stocks of micro-organisms that are no longer required.

— Used diagnostic kits (which may contain glass, plastics, chemicals and
biologicals).

— Used disposable transfer loops, rods, plastic Pasteur pipettes.

— Disposable cuvettes and containers used in chemical analyses.

— Biologicals, standards and quality control materials.

— Food samples submitted for examination in outbreaks of food poisoning.

— Paper towels and tissues used to wipe benches and equipment and to dry
hands.

— Disposable gloves and gowns.

Sharps
— Hypodermic needles (syringes attached if custom so requires).

Disposable knives, scalpels, blades, scissors, forceps, probes.
Glass Pasteur pipettes; slides and cover glasses.
Broken glass, ampoules and vials.

Tissues and animal carcasses

Bedding from animal cages
Adapted from Collins and Kennedy™ by permission of the authors and
publisher.

CONCLUSIONS

Every microbiological laboratory should have written safety policy and instructions that describe in full the
safety precautions deemed necessary by the Director and Safety Officer.

All members of the staff should be aware of the authorised procedures for containing and destroying micro-
organisms.

A schedule of regular microbiological safety cleaning should be maintained for all working surfaces and
adjacent areas.
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CULTURE MEDIA QUALITY ASSURANCE

All manufacturing operations are conducted according to protocols which describe such procedures as the
monitoring, maintenance, cleaning and calibration of equipment; plant sanitation; warehouse control of in-
coming materials and materials under test; labelling control and handling, storage and distribution of finished
goods. The master formula and accompanying documents for each lot/ batch of product includes
manufacturing control and packaging information pertaining to the product.

Quality tests on raw materials include identity tests, tests for performance and compatibility with other
ingredients in a pre-production laboratory mix of the medium components. Additional tests are performed
where required. For example, peptones are examined physically, chemically and microbiologically. Agars are
tested for clarity, gel strength, diffusion characteristics etc.

Dehydrated media mixtures are examined for appearance, homogeneity and moisture content.
Representative samples are reconstituted and examined for colour, clarity, pH, gel strength (if agar is
present), compatibility with post-sterilisation additives and for microbiological performance. The medium is
challenged with a specified inoculum of appropriate reference and target organisms, to measure recovery of
growth, colony size and morphology, colour reactions, differentiation and selectivity. Testing complies, where
appropriate, with the requirements of standards eg the International Pharmacopoeias, ISO 11133
Microbiology of food and animal feeding stuffs (Guidelines on quality assurance and performance testing of
culture media) and the National Committee for Clinical Laboratory Standards (NCCLS) Guidelines.

Special procedures such as antimicrobial susceptibility tests are performed where appropriate for the
recommended use of the medium.

All tests are performed in parallel with a previously approved reference/standard batch of the medium. This
use of a standard medium with each test ensures uniformity in reading the results. An additional non-
selective control medium is used to quantify the inoculum level.

Samples of each manufactured lot/batch are retained for the total shelf-life of the product. Stability testing
on prepared and dehydrated culture media is undertaken as real-time storage with the product stored at the
extremes of its recommended temperature for the length of its shelf-life. This protocol follows the guidelines
proposed by BS EN 13640:2002 Stability Testing of in vitro diagnostic reagents.

FORMULATION OF CULTURE MEDIA: DEVELOPMENT AND MANUFACTURE

The formulation of all Oxoid culture media are published in Section 2.7 and the components can be divided
into different roles or functions:

1. Nutrients: proteins/peptides/amino-acids.

Energy: carbohydrates.

Essential metals and minerals: calcium, magnesium, iron, trace metals: phosphates, sulphates etc.
Buffering agents: phosphates, acetates etc.

Indicators for pH change: phenol red, bromocresol purple etc.

Selective agents: chemicals, antimicrobial agents.

Gelling agent: usually agar.

There is often an overlap of functions of some media components, thus protein hydrolysates will supply
amino-nitrogen, energy, some metals/minerals and

act as buffering agents. Phosphate buffers are important suppliers of minerals and agar contributes metals.

Nooakrobd

1. Nutrients
Naegeli is credited with the earliest publications (1880/82) describing the requirements of microorganisms for
a protein component which he called ‘peptone’.

Later work showed that the group of bacteria, now defined as chemo-organotrophs, required aminonitrogen
compounds as essential growth factors in their culture media.

Meat infusions contain water-soluble fractions of protein (amino-acids and small peptides) along with other
water-soluble products such as vitamins, trace metals, minerals and carbohydrates (glycogen). Such
infusions or extracts may have been regarded as ‘peptones’ but their amino-nitrogen content was usually
too low to sustain the growth of large numbers of bacteria.

It was not until deliberate attempts were made to hydrolyse proteins with acids or enzymes that sufficiently
high concentrations of water-soluble protein fractions (peptides) were made available for bacterial growth.
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Many nutrient media usually contain a mixture of protein hydrolysate (peptone) and meat infusion (meat
extract/Lab-Lemco).

The difficulties associated with the production of protein hydrolysates were soon recognised and commercial
suppliers of peptones became established by the 1920s. The commercial supply of dried peptone eventually
led to complete culture media being produced in the form of dehydrated media.

Although meat was the first and most obvious protein to hydrolyse, other proteins were tried later and some
showed specific advantages which ensured their retention in culture media to this day. Casein hydrolysate
with its pale colour and high tryptophan content and soya peptone with its high energy carbohydrate content
are popular examples of nonmeat peptones.

In recent years, increasing concerns over the inclusion of animal and genetically modified products has led
to the development of Veggietones. These are a highly nutritious alternative to conventional culture media
and are ideal for use in fermentation and other pharmaceutical processes where genetically modified or
animal-based products must be avoided. All the Veggietones are quality control tested to meet US, Biritish,
European and Japanese Pharmacopoeia performance standards, as well as those of the NCCLS.

A detailed description of these products is given in Section 3.1 ‘Peptones-Hydrolysates’.

The nutrient components of culture media are carefully selected to recover the required spectrum of
organisms in the sample e.g. coliforms or anaerobes. General purpose media such as blood agar in its
various forms will often contain mixtures of peptones to ensure that peptides of sufficient variety are
available for the great majority of organisms likely to be present. However, more demanding organisms will
require supplemental growth factors to be added and examples of such requirements can be seen in media
for Legionella species.

Most of the components used for the nutrition of microorganisms are undefined and require extensive testing
with careful selection to ensure a reasonable degree of uniformity. Would it not be better to use wholly
defined peptides and amino-acids to produce a totally defined medium? Whilst such media would improve
uniformity, experience has shown that they lack good performance as general purpose media. They would
also be very expensive compared with undefined media. The use of totally defined culture media is an
understandable goal of most microbiologists but defined media have yet to prove themselves equal in
performance to currently used complex mixtures of meat and plant protein hydrolysates.

2. Energy
The most common substance added to culture media as a source of energy to increase the rate of growth of
organisms is glucose. Other carbohydrates may be used as required.

Carbohydrates added to media at 5-10 grammes per litre are usually present as biochemical substrates to
detect the production of specific enzymes in the identification of organisms. It is usual to add pH indicators
to such formulations.

3. Essential Metals and Minerals
The inorganic essential components of culture media are many and can be divided on a semi-quantitative
basis:

Typical macro-components (gm/litre): Na, K, CI, B, S, Ca, Mg, Fe.
Typical micro-components (mgm-microgm/litre): Zn, Mn, Br, B, Cu, Co, Mo, V, Sr, etc.

As previously mentioned, a formulation may not have specific metals and minerals listed in its formulation. In
such cases it is assumed that all the factors required are present in the hydrolysates, buffers and agar
components.

4. Buffering Agents

It is important that the pH of a culture medium is poised around the optimum necessary for growth of the
desired microorganisms. The use of buffer compounds at specific pK values is especially necessary when
fermentable carbohydrates are added as energy sources. Phosphates, acetates, citrates, zwitterion
compounds and specific amino-acids are examples of buffering agents that may be added to culture media.

A side effect of such compounds is their ability to chelate (or bind) divalent cations (Ca++ and Mg++).
Polyphosphate salts, sometimes present in sodium phosphate, are compounds which can bind essential
cations so firmly that they are made inaccessible to the micro-organisms.

The effect of these binding or chelating agents will be seen in diminished growth or failure to grow at all,
unless care has been taken to supplement the essential cations in the formulation. Opacity forming in a
medium, after heating or on standing at 50°C for several hours, is commonly caused by phosphate
interaction with metals. Such phosphate precipitates can very effectively bind Fe and lower the available
amount of this essential metal in the medium.
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5. Indicator Substances

The addition of coloured indicator substances is a very effective way of detecting fermentation of specific
carbohydrates in a culture medium. Such compounds should change colour distinctly and rapidly at critical
pH values.

Most of the compounds used e.g. phenol red, bromocresol purple, fuchsin, etc., are toxic and it is essential
to use low concentrations of pre-screened batches/lots. Known sensitive strains of microorganisms are used
in the screening tests.

6. Selective Agents

Chemicals or antimicrobials are added to culture media to make them selective for certain micro-organisms.
The selective agents are chosen and added at specific concentrations to suppress the growth of unwanted

organisms in a polymicrobial sample. It is, of course, essential to have established that the selective agents,
at the appropriate concentration, will allow uninhibited growth of the desired organisms.

Common chemical selective agents are: bile salts, dyestuffs, selenite, tetrathionate, tellurite and azide.
Antimicrobial agents are commonly used in mixtures when suppressing polymicrobial contaminating flora.
Antimicrobials are more specific in their selective action than the chemical agents shown above. However,
the critical weighing and heat-lability of most antimicrobials demand special care and post sterilisation
addition. To reduce some of these problems a range of freeze dried antibiotic supplements has been
manufactured. These are accurate preparations of antimicrobials designed to add to defined media to create
specific, selective formulations.

The wide variety of organisms and their almost infinite ability to adapt to changing conditions makes a truly
selective medium unlikely. Selective media can be said to suppress most of the unwanted organisms and
allow most of the desired organisms to grow. The final formulation is usually a compromise which achieves
the best of these criteria.

7. Gelling Agents

Although gelatin is still used for a few specific media and carrageenans, alginates, silica gel and
polyacrylamides are sometimes used as gelling agents, the outstanding gel-forming substance used in
culture media is agar.

Hesse, a worker in Robert Koch's laboratory, is credited with its first use in culture media, although Frau
Hesse gave him the idea from its use in table-jellies in hot climates.

Its inertness to microbial action, the unique setting and melting temperatures (38°C and 84°C respectively)
the high gel strength which allows low concentrations of agar to be used, its clarity and low toxicity have
contributed to its wide popularity with microbiologists. Its ability to retain its gel structure at 60°C makes
agar of special value to culture media which have to be incubated at this temperature to isolate thermophilic
organisms.

Agar is obtained from agarophyte sea-weeds mainly Gelidium, Gracilaria and Pterocladia species. It is
extracted as an aqueous solution at greater than 100°C, decolourised, filtered, dried and milled to a powder.

Agar is not an inert gelling agent; it contributes nutrients and/or toxic agents to culture media, depending on
the chemical processing carried out by the suppliers.

Microbiological agar is specially processed to yield a low toxicity, high clarity, low mineral and high diffusion
gel.

Other Components

There are many other substances added to culture media for specific purposes e.g. growth factors for
fastidious organisms, Eh-reducing compounds for anaerobic organisms (thioglycollate and cysteine), whole
blood to detect haemolytic enzymes and encourage the growth of organisms which are vulnerable to
oxidation products.

Development and Manufacture of Culture Media
The development of dehydrated culture media is a process leading to the large-scale manufacture of a
reproducible, stable product. The initial development

of the formulation is usually carried out by microbiologists who wish to create a novel medium with specific
characteristics or who wish to improve the performance of an existing product. Such work is usually written
up in microbiological journals, having first been judged by some form of peer review and proved to be of
special value by other workers in the field.

Simple conversion of the published formula into a mixture of dehydrated components is seldom achieved.
Usually the peptone/hydrolysate base has to be adapted and variations in concentration of other
components may be required. Laboratory mixes of the medium are prepared as R&D trials and after testing
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in the laboratory are sent to the originator for comment. Opportunity may also be taken to get the views of
other experts in this field. Special strains of organisms may be required to check the finer points of
performance.

Subject to good report, a trial batch will be manufactured and this will be used for larger trials and wider-
scale testing. During these trials QC testing and performance criteria will be established and the
specifications of the components will be determined. Bought-in components will have buying specifications
and in-house components will have manufacturing specifications and standard-operating-processes
produced. Stability trials will begin if there is confidence that the final formulation has been achieved.

The reports on the larger and wider-spread trials are studied and if the results are satisfactory preparation
will be made to manufacture a full production batch/lot. All the components of the medium, including special
protein hydrolysates which may have to be specially manufactured, are assembled and a laboratory mix
tested to see that it meets the performance specification. Finally the components are milled, mixed and
blended to produce a finely divided, homogeneous powder which is held in large containers for further
testing before release.

All this work, plus literature, labels and product inserts is carried out under the aegis of R&D/Marketing.
Subsequent production lots are manufactured under our Quality Management System which includes
process monitoring and end-product testing by the Product Performance Department.

No product can be released without clearance from The Quality Department.

SPECIAL FIELDS OF CULTURE MEDIA APPLICATION

EXAMINATION OF CLINICAL AND VETERINARY SAMPLES

In both clinical and veterinary microbiology the purpose of examining samples of tissue, fluids or excreta is
to isolate and identify pathogenic organisms.

Although both fields of investigation have common interests and common organisms, they are separate
specialist activities. Reference should be made to the appropriate specialist publications in either field to
obtain specific guidance.

It should be stressed that every specimen must be evaluated, many laboratories cannot cover the whole
microbiological field, the various infective agents should be taken into consideration and, if necessary,
material referred to the appropriate reference laboratory.

Poor specimen samples can only yield poor or misleading results. It is important that personnel collecting or
taking samples are instructed by the laboratory to prevent faulty collection procedures.

Satisfactory samples, collected without extraneous contamination and before antimicrobial therapy should
be transferred to the laboratory with minimal delay. If transportation is required then appropriate transport
media should be used to protect delicate organisms. Where quantitative results are important e.g. urine
cytology and bacteriology, or where commensal overgrowth should be prevented, refrigeration of samples at
2-8°C is essential.

All samples should be clearly labelled and sent in leak-proof, satisfactory containers. Sealed, transparent
plastic bags, containing the sample container and the request form attached to but not inside the plastic
bag, is the most acceptable method of sending pathological samples to the laboratory.

BLOOD CULTURES

A full description of the Oxoid Signal Blood Culture System and the Isolator Blood Culture System is to be
found in the Blood Culture Section. Examination of blood for infectious agents is one of the most important
and often most urgent examinations requested. All the various systems of blood culturing require blood
samples to be collected with scrupulous care to avoid extravenous contamination. The blood/broth medium
should be subcultured to appropriate media either at fixed time intervals or whenever changes in appearance
of the medium are noted e.g. turbidity, darkening, lysis etc. Subculture after 24 hours incubation, regardless
of appearance, is recommended to detect early evidence of bacteraemia. All subcultures must be made with
great care to avoid contaminating the blood/broth medium.

Associated pathogens

Staphylococci (coagulase positive and negative)

Streptococci (alpha/beta/non-haemolytic strains)

Coliform organisms (including other enteric organisms)
Non-fermentative organisms (Pseudomonas and Acinetobacter species)
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Anaerobes (Clostridia, Bacteroides, Fusobacterium species and anaerobic cocci)
Neisseria species

Haemophilus influenzae

Brucella species

Immune-compromised patients are subject to bloodborne infections by any opportunistic organism:
mycobacteria, fungi and rare/exotic organisms should be anticipated.

Commensal organisms
None.

CEREBROSPINAL FLUID (CSF)

It is very important that all samples of CSF are examined with minimal delay. A description of the
appearance of the sample must be made e.g. colour, clarity, clots etc., the cells, protein and sugar content
should then be measured. The following results are indications of infection:

raised polymorphs/low sugar - indicates bacterial infection raised

lymphocytes/normal sugar - indicates viral infection raised

lymphocytes/high protein/low sugar -indicates mycobacterial infection.
If a fibrin clot is present then particular attention should be paid to Mycobacterium tuberculosis.
Cell counts are of little validity when clots are present.

Centrifuge a portion of the CSF and make three films of sufficiently small area so that the whole may be

examined under the microscope. Stain one film by Gram's stain, one by Leishmann or Giemsa stain and one
by an acid-fast bacilli stain. In purulent samples Haemophilus influenzae may be difficult to see under Gram’s
stain. Carbol-thionin or a similar nucleic-acid stain may be helpful to see the bacteria in such circumstances.

Inoculate a portion of the centrifuged sample (taking suitable aseptic precautions) on blood agar (incubate
aerobically and anaerobically), ‘chocolate’ Columbia Agar (incubate in a 5% CO: atmosphere) examine after
18-24 hours incubation at 35°C. Carry out antimicrobial susceptibility tests on any organisms isolated. Select
appropriate antimicrobials for blood/brain infections. Culture for Mycobacterium tuberculosis if the
examination results indicate tuberculosis.

Direct tests to identify common bacterial antigens in CSF are available.

Associated pathogens
Haemophilus influenzae
Neisseria meningitidis
Streptococcus pneumoniae
Mycobacterium tuberculosis
Listeria monocytogenes

Nocardia species and Bacillus Cryptococcus neoformans Coliform bacilli, Pseudomonas species and Group
B streptococci occur in neonates.

Patients involved in surgical manipulations e.g. shunts, valves etc., can become infected with
Staphylococcus epidermidis and micrococci.

Commensal organisms
None.

SPUTUM

Samples of sputum are often the poorest samples received. The ideal of obtaining discharge from the
bronchial tree, without contamination from saliva, is seldom achieved.

Obvious samples of saliva should be rejected. Washing the sample with sterile saline to separate purulent
material may be necessary to reduce salival contamination. Homogenisation with Sputosol SR0233 will also
help assess the significant flora which may be localised in one small part of the sample. Make films for a
Gram's stain and an acid-fast bacilli stain. Inoculate blood agar media and incubate in 5% CO2 atmosphere
at 35°C overnight.

A MacConkey Agar (CM0007) plate will help distinguish the coliforms and streptococci frequently found in
sputum. If legionellosis is suspected inoculate Legionella BMPA Medium (CM0655 + SR0110 + SR0111).

If mycetoma or other fungal diseases are suspected inoculate Sabouraud Dextrose Agar (CM0041) or
Dermasel Agar Base (CM0539+ SR0075).
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Associated pathogens
Staphylococcus aureus
Streptococcus pneumoniae
Haemophilus influenzae

Coliform bacilli

Klebsiella pneumoniae

Pasteurella species/Yersinia species
Mpycobacterium tuberculosis
Branhamella catarrhalis
Mycoplasma species

Legionella species
Candida/Aspergillus/Histoplasma/Cryptococcus/Blastomyces species

Commensal organisms
Staphylococcus epidermidis, micrococci, non-pathogenic neisseria, Streptococcus viridans, small numbers
of Candida and coliform bacilli.

EAR, NOSE AND THROAT SWABS

The ENT department will send good samples to the laboratory but samples taken elsewhere may be less
satisfactory and care should be taken that staff are instructed on how to take satisfactory ENT swabs.

Ear swabs: make films and stain with Gram's solutions and with methylene blue if diphtheria is suspected.
Inoculate blood agar plates and incubate aerobically and anaerobically for 18-24 hours at 35°C.

Inoculate tellurite medium if the swab is from a child of school age or if diphtheria is suspected for other
reasons.

Associated pathogens
Staphylococcus aureus
Streptococcus pyogenes
Haemophilus species
Corynebacterium diphtheriae
Pseudomonas aeruginosa

Coliform bacilli
Bacteroides/Fusobacterium species
Fungi

Commensal organisms
Micrococci, diphtheroids and Staphylococcus epidermidis.

Nose swabs: anterior nasal swabs or pernasal swabs may be sent depending on the organisms suspected.
Direct films are of little value. Inoculate blood agar and tellurite media, incubate 18-24 hours at 35°C.
Pernasal swabs for Bordetella pertussis should be inoculated on to Charcoal Agar (CM0119 + SR0082).

Associated pathogens
Staphylococcus aureus
Streptococcus pyogenes
Neisseria meningitidis
Bordetella pertussis
Haemophilus species
Corynebacterium diphtheriae

Commensal organisms
Diphtheroids, Stapylococcus epidermidis, nonpathogenic neisseria, Bacillus species, small numbers of
coliform bacilli.

Throat swabs: make a film and stain with dilute carbol-fuchsin, examine for Vincent’s organisms, yeasts and
mycelium.

Inoculate blood agar and incubate aerobically and anaerobically for 18-24 hours at 35°C. Inoculate tellurite
medium and incubate for 48 hours at 35°C.

Associated pathogens
Streptococcus pyogenes
Corynebacterium diphtheriae
Corynebacterium ulcerans
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Staphylococcus aureus
Neisseria meningitidis
Candida albicans
Borrelia vincenti

Commensal organisms
Streptococcus viridans, Staphylococcus epidermidis, diphtheroids, Streptococcus pneumoniae, Haemophilus
influenzae non-type B, non-pathogenic neisseria.

URINE

Specimens of urine for microbiological examination are usually ‘mid-stream’ samples, more rarely catheter
collected samples or supra-pubic aspirations. All samples should be delivered quickly to the laboratory, or
preserved for short periods at 2-8°C, or a small amount of boric acid can be added.

Dip Slides have the advantage that they can be immersed in fresh urine or the patient can micturate directly
on to the agar surface of the Dip Slide. Thus the bacterial colonies seen after transport and incubation reflect
accurately the original microbial ecology.

Examination of urine includes counting white cells, red cells and urinary casts, estimating the number of
bacteria per ml and identifying the organisms grown.

Samples of urine can be inoculated on to MacConkey Agar CM0007 and CLED Medium CMO0301 using a
calibrated loop (0.01 ml) or filter paper inoculation. Incubate overnight at 35°C, and count the number of
colonies developed.

<20 colonies = <10* orgs/ml
20-200 colonies = 10%-10° orgs/ml
>200 colonies = >10° orgs/ml

The question of significance of growth depends on the flora grown and the clinical history of the patient. The
criteria proposed by Kass (significance = >10° cfu/ml) for asymptomatic patients does not apply universally
to all patients.

Associated pathogens

Escherichia coli

Enterobacter and Proteus species
Staphylococci (coagulase positive and negative)
Enterococcus

Mycobacterium tuberculosis

Commensal organisms
When in doubt contact the physician or repeat the sample.

PUS AND WOUND SWABS
Samples of pus or properly taken swabs of wound exudates should be sent quickly to the laboratory.

Pus samples should be diluted with sterile saline to detect the ‘sulphur granules’ of Actinomyces israelii.
Inoculate the granules on to blood agar and incubate aerobically and anaerobically. To avoid Proteus species
spreading across the plates use chloral hydrate in one of the plates or take equivalent precautions. Wilkins-
Chalgren Anaerobe Agar CMO06I9 or Anaerobe Basal Agar CM0972 + selective supplements can be used to
isolate anaerobes. Inoculation into Thioglycollate Broth is helpful to enrich the growth of anaerobes and
aerobes.

Examine Gram-stained films and acid-fast bacilli stained films. Superficial wounds may be infected with
atypical mycobacteria (Myco. marinum, Myco. ulcerans, Myco. chelonei), culture on Lowenstein-Jensen
medium and incubate at 30°C. Wounds from burns, although infected with Staphylococcus aureus and
Streptococcus pyogenes, may also be heavily colonised with Gram-negative organisms - especially
Pseudomonas species.

Examination of films and inoculation on to blood agar plates containing Staph/Strep Supplement SR0070,
chloral hydrate or phenethyl alcohol should help separate the infecting organism. Incubate aerobically and
anaerobically at 35°C.

Examine the plates soon after removal from the incubator because Proteus species become more motile at
room temperature.
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Associated pathogens
Staphylococcus aureus
Streptococcus pyogenes
Anaerobic cocci
Clostridia species
Bacteroides species
Pasteurella species
Yersinia species
Actinomyces species
Mpycobacterium species
Bacillus anthracis
Listeria monocytogenes
Proteus and Pseudomonas species
Nocardia and other fungi

Commensal organisms
Pus - none

Wound swabs - small numbers of skin commensal organisms.

EYE SWABS (purulent discharges)

Eye discharge swabs should arrive in transport media but preferably the eye discharge should be sampled
directly on to culture media.

Examine smears for Neisseria gonorrhoeae and Chlamydia trachomatis, using Gram’s stain and Giemsa stain
or immuno-fluorescent reagents.

Inoculate blood agar plates and incubate aerobically and anaerobically at 35°C overnight.

Inoculate a Columbia ‘chocolate’ blood agar and incubate in a 5% CO: atmosphere at 35°C overnight.
Prolong the incubation for 48 hours if the Gram film is doubtful.

Associated pathogens
Staphylococcus aureus
Streptococcus pneumoniae
Neisseria gonorrhoeae
Haemophilus species
Chlamydia trachomatis
Moraxella species
Corynebacterium diphtheriae
Pseudomonas aeruginosa
Coliform organisms

Commensal organisms
Staphylococcus epidermidis
Micrococcus species
Diphtheroids

FAECES, FAECAL AND RECTAL SWABS

Rectal swabs are of the least value compared with samples of faeces or faecal swabs. All samples should be
sent to the laboratory quickly or placed in transport media.

There is a very wide range of culture media available to cultivate the growing list of enteric pathogens. It
would not be cost-effective to use them indiscriminately therefore the clinical history of the patient is
essential to focus attention on the most likely organisms.

Salmonellae and Shigellae: inoculate one or more enrichment medium (selenite/tetrathionate/RV broths)
and at least two isolation media, one of which must be able to support the growth of shigella (DCLS, DCA,
Hektoen, Modified SS, XLD). Incubate for 18-24 hours at 35°C although tetrathionate broth and RV broth can
be incubated at 43°C to increase selectivity for salmonellae. Subculture on to appropriate media.

Enterotoxigenic Escherichia coli (ETEC): inoculate MacConkey Agar CM0007 and MacConkey Sorbitol
Agar CM0813. Look for non-sorbitol fermenting colonies indicative of Escherichia coli O157:H7; confirm
identity with serological tests. Look for Staphylococcus aureus also on MacConkey Agar in case the disease
is staphylococcal enterocolitis.
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Campylobacter: inoculate Campylobacter Selective media made with one of the various selective
supplements available.

Vibrios: V. cholerae or V. parahaemolyticus may be suspected. Inoculate alkaline peptone water and TCBS
Agar CM0333.

Yersinia: Y. enterocolitica may be isolated on Yersinia Selective Agar Base (CM0653 + SR0109). Inoculate
the medium and incubate for 18-24 hours at 32°C.

Clostridium perfringens: inoculate blood agar and incubate anaerobically (and aerobically as a control).
Inoculate two tubes of Cooked Meat Broth and heat one at 80°C for 30 minutes to detect heat-resistant
spores. Subculture to blood agar and incubate anaerobically and aerobically.

Aeromonas: A. hydrophila and A. sobria are associated with enteritis of children and adults. Inoculate
Aeromonas Medium Base (Ryan) CM0833 + SR0136 or Blood Agar containing 20mgm per litre of Ampicillin.
Incubate 18-24 hours at 35°C.

Clostridium difficile: when this organism is isolated from antimicrobial-associated-colitis it is considered to
be a pathogen. It can be found fairly commonly in infant stools where it is usually non-toxigenic. Inoculate
alcohol-treated faeces on Clostridium Difficile Agar Base (CM0601 + SR0096) and incubate anaerobically at
35°C for 18-24 hours.

Associated pathogens
Bacillus cereus
Plesiomonas shigelloides
Clostridium botulinum

Commensal organisms
Coliform bacilli, Proteus species, Pseudomonas species, Bacteroides species and many Clostridium species.

SEXUALLY TRANSMITTED DISEASE SWABS

STD samples may come from the eye, throat, rectum, cervix, vagina or urethra.

Eye swabs: look for Neisseria gonorrhoeae and Chlamydia trachomatis as previously described.

Throat swabs: look specifically for N. gonorrhoeae. Vaginal/cervical swabs: examine a Gram's stained
smear for N. gonorrhoeae and a ‘wet’ slide preparation for Trichomonas vaginalis and for ‘clue cells’
diagnostic for Gardnerella vaginalis. Yeast cells may be seen in either preparation. To isolate G. vaginalis

inoculate Columbia Blood Agar Base containing 10% human, rabbit or horse blood plus G. vaginalis
Selective Supplement (SR0119). Incubate at 35°C in a 7% CO: atmosphere for 48 hours.

Urethral swabs: as well as N. gonorrhoeae, include C. trachomatis in the smear examination using Giemsa
stain or a specific immunofluorescent reagent.

Inoculate all swabs on Thayer-Martin Medium CM0367 + SR0090 + SR0091 or SR0101 or on Modified New
York City Medium CM0367 + SR0105+ SR0095 or SR0104. Incubate in a 5% CO2 atmosphere at 35°C for
24-48 hours. Sabouraud Dextrose Agar CM0041 or Dermasel Agar CM0539 + SR0075 can be inoculated if
Candida are suspected.

PUERPERAL INFECTIONS

High vaginal swabs from such conditions should be examined carefully for Clostridium perfringens.
Nonsporing, square-ended Gram-positive rods which appear to be capsulated may be seen in the Gram
stained film and should reported to the physician immediately.

Inoculate blood agar plates and incubate aerobically and anaerobically at 35°C for 18-24 hours.
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Micro-organism/Group  Purpose Culture Medium Code
Aeromonas hydrophila Selective isolation Aeromonas Medium Base (Ryan) CM0833
Ampicillin Selective Supplement SR0136
Anaerobes (general) Cultivation and enumeration Cooked Meat Medium CMO0081
of anaerobic bacteria
General growth of anaerobes, Schaedler Anaerobe Agar CMO0437
use in blood culture and Schaedler Anaerobe Broth CM0497
susceptibility studies Wilkins Chalgren Anaerobe Agar CMO0619
Wilkins Chalgren Anaerobe Broth CM0643
Anaerobe Basal Agar CM0972
Anaerobe Basal Broth CM0957
Selective isolation N-S Anaerobe Selective Supplement SR0107
G-N Anaerobe Selective Supplement SR0108
Neomycin Selective Supplement SR0163
RCM is recommended as Reinforced Clostridial Agar CMO0151
the diluent in viable counts  Reinforced Clostridial Medium (RCM) CMO0149
of anaerobes
Isolation of Clostridium Clostridium difficile Agar Base CMO0601
difficile Clostridium difficile Selective Supplement SR0096
CDMN Selective Supplement SR0173
Confirmation and C. difficile Test Kit DR1107
presumptive identification C. difficile Toxin A Test TD0970
An-Ident Discs DD0006
Confirmation of Cl. Blood Agar Base CMO0055
perfringens by the Nagler Fildes Extract SR0046
test Egg Yolk Emulsion SR0047
Enterotoxin detection PET-RPLA TD0900
Bacillus cereus Selective isolation Bacillus cereus Selective Agar Base (PEMBA) CMO0617
Mannitol Egg Yolk Polymixin Medium (MYP)  CM0929
Polymyxin Selective Supplement (for above)  SR0099
Chromogenic Bacillus cereus Agar Base CM1036
Chromogenic Bacillus cereus Selective) SR0230
Supplement
Demonstration of lecithinase Egg Yolk Emulsion SR0047
activity Nutrient Agar CMO0003
Enterotoxin detection BCET-RPLA TD0950
Bordetella species Selective isolation Charcoal Agar Base CMo0119
Bordetella Selective Supplement SR0082
Brucella species Selective isolation Brucella Medium Base CMO0169
Blood Agar Base No. 2 CMO0271
Columbia Agar Base CMO0331
Brucella Selective Supplement SR0083
Modified Brucella Selective Supplement SR0209
Burkholderia cepacia Selective isolation Burkholderia cepacia Agar Base CM0955
Burkholderia cepacia Selective Supplement ~ SR0189
Campylobacter species For the selective isolation Campylobacter selective isolation media:
Campylobacter species Blood Agar Base No 2 CMO0271
Columbia Agar Base CMO0331
Brucella Medium Base CMO0169
Skirrow Selective Supplement SR0069
Butzler Selective Supplement SR0085
Modified Butzler SelectiveSupplement SR0214
Blaser-Wang Selective Supplement SR0098
Laked horse blood SR0048
Campylobacter Growth Supplement (FBP) SR0232

—

2006



Micro-organism/Group

Purpose

OXOID MANUAL SECTION 2 (A) 16/6/06 12:24 pm Page 11 $

Culture Medium

Culture Media

Code

Campylobacter species cont.

Campylobacter Agar Base (Preston)

Preston Selective Supplement

Modified Preston Selective Supplement

Campylobacter Agar Base (Karmali)

CM0689
SR0117
SR0204
CM0935

Campylobacter Selective Supplement (Karmali) SR0167

Modified Karmali Selective Supplement SR0205
Campylobacter Blood Free Medium (modified CM0739
CCDA)
CCDA Selective Supplement SR0155
For the selective enrichment Nutrient Broth No 2 CMO0067
of Campylobacter species  Preston Selective Supplement SR0117
Modified Preston Selective Supplement SR0204
Campylobacter Growth Supplement (FBP) SR0232
Confirmation Campylobacter Test Kit DR0150
Corynebacterium species  Selective isolation Hoyle Medium Base CMO0083
Potassium Tellurite 3.5% SR0030
Tinsdale Medium CMO0487
Tinsdale Selective Supplement SR0065
Diluents Diluent or rinse fluid in Ringer Solution Tablet BR0052
bacteriological examination
Solvent diluent solution Calgon Ringer Tablets BR0049
for calcium alginate swabs
Diluent rinse after Thiosulphate Ringer Tablets BR0048
hypochlorites or other
chlorine sources
Dilution Maximum Recovery Diluent CMO0733
Enterobacteriaceae see Enrichment Medium EE Broth (Buffered Glucose Broth) CMO0317
also Salmonella and
Shigella
Selective enumeration MacConkey Agar No 3 CMO0115
MacConkey Agar CMO0007
MacConkey Agar w/o Salt (CM7B) CMO0507
MacConkey Agar No. 2 CMO0109
Identification and SIM Medium CMO0435
differentiation Triple Sugar Iron Agar Cmo277
Lysine Decarboxylase Broth CMO0308
Kligler Iron Agar CMO0033
Desoxycholate Agar CM0163
Eosin Methylene Blue (EMB) Agar CMO0069
Urease producers Urea Agar Base CMO0053
Urea Broth Base CMO0071
Urea solution SR0020
Methyl red and VP test MRVP Medium CMO0043
Citrate Utilisation Simmons Citrate Agar CMO0155
Indole production Tryptone Water CMO0087
Kovacs Reagent MB0209
Spot indole DMACA reagent MB1448
PYRase OBIS PYR ID0580
Differentiation between MacConkey Agar CMO0007
lactose and non-lactose MacConkey Agar w/o Salt (CM7B) CMO0507
fermenting organisms
Enterococcus species Isolation and enumeration ~ Azide Blood Agar Base CM0259
KF Streptococcus Agar CMO0701
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Micro-organism/Group  Purpose Culture Medium Code
Enterococcus species cont. TTC 1% Solution SR0229
Slanetz and Bartley Medium CMO0377
(m-Enterococcus agar)
Todd Hewitt Broth CMO0189
Edwards Medium Modified CMO0027
VRE Broth CM0984
VRE Agar CM0985
Meropenem Selective Supplement SR0184
Gentamicin Selective Supplement SR0185
Vancomycin Selective Supplement SR0186
Confirmation Streptococcal Grouping Kit DR0585
Dryspot Streptococcal Grouping Kit DR0400
Streptococcus Plus Kit DR0575
Escherichia coli O157:H7  Detection and isolation Sorbitol MacConkey Agar CM0813
and other serogroups Escherichia coli O157:H7 Cefixime Tellurite Selective Supplement SR0172
Modifed Tryptone Soya Broth CM0989
Vancomycin Cefixime Cefsulodin Supplement SR0190
Novobiocin Selective Supplement SR0181
EC Broth with Reduced Bile Salts CM0990
CR Sorbitol MacConkey Agar CM1005
Cefixime supplement SR0191
Confirmation of Escherichia E. coli 0157 Latex Test DR0620
coli 0157 Dryspot E. coli 0157 Latex Test DR0120
Detection of 0157 antibody 0157 Check LPS Abtibody Kit DR0190
in serum
Toxin detection VTEC RPLA TD0960
E. coli ST EIA TD0700
VET RPLA TD0920
Confirmation of E. coli Dryspot Seroscreen DR0300
serogroups 026, 191, 0103,
0111, 0128, 0145
Gardnerella vaginalis Selective isolation Columbia Agar Base CMO0331
Gardnerella vaginalis Selective Supplement SR0119
Gonococci (GC) - see
Neisseria species
Gelatin liquefying Gelatin liquefaction is used  Nutrient Gelatin (CM135a) CM0635
organisms as an aid in the identification
of some organisms
Haemophilus species Selective isolation HTM Base CM0898
HTM Supplement SR0158
Helicobacter pylori Detection of antibody in Oxoid Pylori Test DR0130
serum
Selective isolation Columbia Agar Base CMO0331
H. pylori Selective Supplement (Dent) SR0147
Infectious mononucleosis  Detection of IM heterophile  Infectious mononucleosis Test DR0680
antibodies Dryspot IM Test Kit DR0180
Legionella species Isolation Legionella CYE Agar Base CMO0655
BCYE Growth Supplement SR0110
BCYE Growth Supplement w/o L-cystine SR0175
Legionella BMPA Selective Supplement SR0111
Legionella GVPC Selective Supplement SR0152
Legionella GVPN Selective Supplement SR0215
Legionella MWY Selective Supplement SR0118
Confirmation Legionella Latex Test DR0800
Dryspot Legionella Latex Test DR0200

—
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Micro-organism/Group  Purpose Culture Medium Code
Listeria monocytogenes  Selective isolation/ Listeria Selective Agar Base (Oxford) CMO0856
enumeration Oxford Listeria Selective Supplement SR0140
Modified Oxford Listeria Selective Supplement SR0206
Differentiation of Listeria OBIS Mono ID0600
monocytogenes
Identification by latex Listeria Test Kit DR1126
agglutination
Biochemical identification Microbact 12L MB1128
Mycoplasma species Mycoplasma Agar Base CM0401
Mycoplasma Broth Base CMO0403
Mycoplasma Supplement-G SR0059
Mycoplasma Supplement-P SR0060
Neisseria species Selective isolation - GC Agar Base CM0367
New York City medium Laked Horse Blood SR0048
Yeast Autolysate Supplement SR0105
Liquid Yeast Autolysate SR0182
LCAT Selective Supplement SR0095
VCAT Selective Supplement SR0104
Selective isolation - GC Agar Base CMO0367
Thayer Martin medium Soluble Haemoglobin LP0053
Vitox Supplement SR0090
VCN Selective Supplement SR0101
VCNT Selective Supplement SR0091
Salmonella species Selective Enrichment Selenite Broth Base CM0395
Sodium biselenite LPO121
Selenite Cystine Broth Base CMO0699
Mannitol Selenite Broth Base CM0399
Selenite Broth (10 ml) LR0039
Tetrathionate Broth Base CM0029
Tetrathionate Broth (USA) CM0691
Muller-Kauffmann Tetrathionate Broth Base CMO0343
Muller-Kauffmann Tetrathionate-Novobiocin
Broth Base (MKTT-n) CM1048
Novobiocin Selective Supplement CM0181
Isolation and Enumeration ~ Bismuth Sulphite Agar CMO0201
Brilliant Green Agar CM0263
Brilliant Green Agar (Modified) CM0329
Sulphamandelate Supplement CMO0087
DCLS agar CM0393
Desoxycholate Agar CM0163
Desoxycholate Citrate Agar CMO0035
Desoxycholate Citrate Agar (Hynes) CMO0227
Hektoen Enteric Agar CM0419
MacConkey Agar CMO0007
MacConkey Agar No. 3 CMO0115
XLD Medium CM0469
SS Agar CMO0099
SS Agar Modified CMO0533
MLCB agar CMO0783
Chromogenic Salmonella Agar Base CM1007
Chromogenic Salmonella Selective SR0194
Supplement
Enrichment/Isolation/ Salmonella Elective Medium CMO0857
Detection Salmonella Rapid Test FT0201

2006

—

2-13



OXOID MANUAL SECTION 2 (A)

Culture Media

16/6/06 12:24 pm Page 14 $

Micro-organism/Group  Purpose Culture Medium Code
Salmonella species cont. Salmonella Rapid Test Salmonella Latex test FT0203
Confirmation Salmonella Latex test DR1108
Identification OBIS Salmonella ID0570
Sensitivity media Diagnostic Sensitivity Test Agar CMO0261
Iso-Sensitest Agar CM0471
Iso-Sensitest Broth CM0473
Mueller-Hinton Agar CMO0337
Mueller-Hinton Broth CM0405
Sensitest Agar CMO0409
HTM Base CM0898
HTM Supplement SR0158
HR Medium CM0845
Shigella species MacConkey Agar CMO0007
Hektoen Enteric Agar CMO0419
MacConkey Agar No 3 CMO0115
DCLS Agar CM0393
XLD Medium CM0469
SS Agar CMO0099
SS Agar Modified CM0533
Desoxycholate Citrate Agar (Hynes) CM0227
Desoxycholate Citrate Agar CMO0035
Staphylococcus aureus Enrichment Salt Meat Broth CM0094
Isolation, enumeration Staphyloccocus 110 Medium CMO0145
Vogel Johnson Agar CM0641
Potassium Tellurite 3.5% SR0030
Mannitol Salt Agar (Chapman Medium) CMO0085
Staph/Strep supplement (CNA) SR0070
Staph/Strep supplement Modified (Modified ~ SR0126
CNA)
Oxacillin Resistance Screening Agar Base CM1008
(ORSAB)
ORSAB Selective Supplement SR0195
Differentiation
(a) DNase production DNase Agar CM0321
(b) Phosphatase production Blood Agar Base CMO0055
(c) Coagulase Production Staphylase Test DR0595
Latex agglutination tests Dryspot Staphytect Plus DR0100
Staphytect Plus DR0850
PBP2' Latex Test DR0900
Enterotoxin detection SET-RPLA TD0900
Streptococcus species Selective isolation of Edwards Medium Modified CMo0027
streptococci from dairy Tryptose Phosphate Broth CM0283
products containing mixed  Columbia Blood Agar Base CMO0331
flora. Tryptose Phosphate Staph/Strep supplement (CNA) SR0070
broth can be used with Staph/Strep supplement Modified (Modified =~ SR0176
added azide and agar (APHA) CNA)
Streptococcus supplement (COBA) SR0126
Isolation of Group B GBS Agar Base (Islam) CMO0755
streptococci
Identification Streptococcal Grouping Kit DR0585
Latex agglutination test Dryspot Streptococcal Grouping Kit DR0400
Strep Plus Kit DR0575
Dryspot pneumo DR0420
Syphilis Antibody detection VDRL Test Kit - 100 test DR0525
2-14 2006
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Micro-organism/Group  Purpose Culture Medium Code
Syphilis cont. VDRL Test Kit - 500 test DR0526
VDRL Carbon Antigen DR0520
Transport media Cary Blair CM0519
Stuart’s Transport Medium CMO0111
Amies Transport Medium CMO0425
Treponema pallidum Antibody detection TPHA Test DR0530
Trichomonas species Isolation and culture Trichomonas Medium Base CMO0161
Horse Serum SR0035
Trichomonas Medium No. 2 (5 ml) LR0027
Urine culture Selective isolation and CLED Medium CM0301
enumeration CLED Medium with Andrades CMO0423
Chromogenic UTI Medium CM0949
Chromogenic UTI Medium (Clear) CM1050
Viable Organisms General cultivation Blood Agar CMO0055
and maintenance as well Nutrient Agar CMO0003
as diluents Tryptose Blood Agar Base CM0233
Tryptose Phosphate Broth CM0283
Azide Blood Agar Base CM0259
Sheep Blood Agar Base CM0854
Columbia Blood Agar Base CMO0331
Blood Agar Base No. 2 CMO0271
Nutrient Broth No 2 CMO0067
Maximum Recovery Diluent CMO0733
Buffered Peptone Water CMO0509
Vibrio species Selective isolation and TCBS Cholera Medium CM0333
enumeration
Presumptive Identification 0129 Discs - 10 mcg/disc DD0014
0129 Discs - 150 mcg/disc DD0015
Toxin detection VET RPLA TD0920
Yeasts and Moulds Cultivation, isolation and Potato Dextrose Agar CMO0139
enumeration of yeasts Sabouraud Dextrose Agar CMO0041
and moulds Sabouraud Maltose Agar (CM41a) CMO0541
Dermatophytes Dermasel Agar CM0539
Demasel Selective Supplement SR0075
Yersinia species Selective isolation and Yersinia CIN Agar CM0653
enumeration Yersinia CIN Selective Supplement SR0109
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EXAMINATION OF FOOD AND DAIRY PRODUCTS

There is no general agreement on methods for the laboratory examination of foods and dairy products. The
standard reference books used are:

Compendium of Methods for the Microbiological Examination of Foods by the American Public Health
Association. Washington D.C. 2001

Bacteriological Analytical Manual 8th Ed. Revision A by the Association of Official Analytical Chemists.
Washington D.C. 8th Ed 1978.

Microorganisms in Foods Vols. 1 & 2 by the International Commission on Microbiological Specifications for
Foods. Toronto University Press. 1988 with Revision.

In Europe, the Codex Alimentarius Commission is considering standard methods, aided by published
standards from the International Organization for Standardization (ISO). The bacteriological examination of
food and dairy products falls into one or more of the following four categories:

1.

Total Viable Count: this is an attempt to measure the total number of bacteria, yeasts and moulds in a
product by inoculating dilutions of suspensions of the sample into various culture media and incubating
them for fixed periods at temperatures varying from 22-55°C. The resulting colony counts are then
calculated as organisms per gram of product. The results obtained are compared with expected figures
and the product is passed or failed. It is not an accurate process and fairly gross changes in numbers are
looked for which indicate unsatisfactory raw materials, processing or storage conditions.

Indicator Organism Count: specific organisms are sought, most often coliforms (lactose-fermenters) or
Enterobacteriaceae (glucose-fermenters) using selective media. See section on Violet Red Bile Agar and
Violet Red Bile Glucose Agar. These organisms indicate the standard of hygiene used in the manufacture
of the food products.

Detection of Specific Spoilage organisms: spoilage organisms are usually associated with taints and
off-flavours in stored products. They are the major factor in determining the shelf-lives of food products
and are now considered to be of more relevance than total viable counts. Moulds and psychrotrophic
Gram-negative rods are specifically sought, using selective culture media and low temperature
incubation.

Detection of Food Poisoning Organisms: Hazard analysis critical control point technique (HACCP) is a
systematic approach to hazard identification, assessment and control. The hazards are determined, the
critical control points of those hazards are identified and procedures to monitor the critical control points
are established. An HACCP audit is an essential stage in the implementation of this process. [[CMSF
(1989) ‘Micro-organisms in Foods, 4. Application of hazard analysis critical control point (HACCP) system
to ensure microbiological safety and quality’. Blackwell Scientific Publications, Oxford.]

Table
Micro-organism Group  Purpose Culture Medium Code
Aeromonas hydrophila Selective isolation Aeromonas medium base (Ryan) CM0833
Ampicillin Selective Supplement SR0136
Anaerobes (general) Cultivation and Cooked Meat Medium CMO0081
enumeration of anaerobic  Liver Broth CMo077
bacteria
RCM is recommended as  Reinforced Clostridial Agar CMO0151
the diluent in viable counts Reinforced Clostridial Medium (RCM) CMO0149
of anaerobes
Detection and enumeration Iron Sulphite Agar CMo0079
of thermophillic anaerobes
causing sulphide spoilage
Diagnostic examination of Crossley Milk Medium CM0213
canned food samples
Selective isolation of Schaedler Anaerobe Agar CMO0437
anaerobes from dried/ Schaedler Anaerobe Broth CM0497
frozen foods
Bacillus cereus Selective isolation Bacillus cereus Selective Agar (PEMBA) CM0617
Mannitol Egg Yolk Polymixin Agar (MYP) CM0929
Polymixin Selective Supplement (for above) SR0099
Chromogenic Bacillus cereus Agar CM1036
2-16 2006
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Micro-organism Group  Purpose Culture Medium Code
Bacillus cereus cont. Chromogenic Bacillus cereus Selective
Supplement SR0230
Demonstration of Egg Yolk Emulsion SR0047
Lecithinase activity Nutrient Agar CMO0003
Enterotoxin detection BCET-RPLA TD0950
Brochothrix thermosphacta Selective isolation STAA Agar base CM0881
STAA Selective Supplement SR0151
STA Selective Supplement SR0162
Campylobacter species For the selective isolation Campylobacter selective isolation media:
of Campylobacter species Blood Agar Base No 2 CM0271
Columbia Agar Base CM0331
Brucella Medium Base CMO0169
Campylobacter Selective Supplement (Skirrow) SR0069
Campylobacter Selective Supplement (Butzler) SR0085
Modified Butzler ISO Selective Supplement SR0214
Campylobacter Selective Supplement SR0098
(Blaser-Wang) SR0048
Laked horse blood SR0232
Campylobacter growth supplement CM0689
Campylobacter Agar Base (Preston) SR0117
Preston Campylobacter Selective Supplement ~ CM0935
Modified Preston Campylobacter
Selective Supplement SR0167
Campylobacter Agar Base (Karmali)
Campylobacter Selective Supplement (Karmali) SR0205
Modified Karmali Selective Supplement
Campylobacter Blood Free selective Agar Base CM0739
(modified CCDA)
CCDA selective supplement SR0155
For the selective Bolton Broth Base CM0983
enrichment of Bolton Broth Selective supplement SR0183
Campylobacter species Modified Bolton Selective supplement CMO0208
Nutrient Broth No 2 CMO0067
Preston Campylobacter Selective Supplement ~ SR0117
Modified Preston Campylobacter Selective
Supplement SR0204
Identification by latex Campylobacter test kit DR0150
agglutination
Clostridium perfringens Selective isolation of Perfringens Agar Base (OPSP) CM0543
Cl. perfringens OPSP supplement A SR0076
OPSP supplement B SR0077
Perfringens Agar Base CMO0587
Perfringens (TSC) Selective Supplement SR0088
Perfringens (SFP) Selective Supplement SR0093
Confirmation of Cl. Blood Agar Base CMO055
perfringens by the Fildes Extract SR0046
Nagler test Egg Yolk Emulsion SR0047
Enterotoxin detection PET-RPLA TD0900
Coliform group Enterobacter sakazakii Chromogenic Enterobacter sakazakii Agar CM1055
Isolation and enumeration Lactose Broth CMO0137
of coliforms including Lauryl Tryptose Broth CM0451
E. coli Lauryl Sulphate Broth CMO0451
MacConkey Broth Purple CMO0505(5a)
MacConkey Broth CMO0005
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Micro-organism Group  Purpose Culture Medium Code
Coliform group cont. Violet Red Bile (Lactose) Agar CMO0107
Chromogenic E. coli/coliform Medium CM0956
Chromogenic E. coli/coliform Selective Medium CM1046
Brilliant Green Bile 2% Broth CMO0031
EC Broth CM0853
Minerals Modified Glutamate Medum CM0607
Sodium glutamate LP0124
Desoxycholate agar CMO0163
Escherichia coli TBX Medium CM0945
confirmation Tryptone Bile Agar CMO0595
MacConkey Broth CMO0005
Differentiation between MacConkey Agar CMO0007
lactose and non-lactose  China Blue Lactose Agar CM0209
fermenting organisms Endo Agar Base CMO0479
Basic Fuchsin Indicator BR0050
Differentiation and Tergitol 7 Agar CM0739
enumeration of coliforms ~ TTC supplement SR0148
Desoxycholate Agar CMO0163
Eosin Methylene Blue Agar CM0069
Violet Red Bile (Lactose) Agar CMO0107
MUG supplement BR0071
VRBA with MUG CM0978
Lauryl Sulphate Broth Modified with MUG
and added tryptophan CMO0967
Lauryl Sulphate Broth with MUG CM0980
EC Broth with MUG CM0979
Confirmation of Endo Agar Base CM0479
presumptive coliform Basic Fuchsin BR0050
tests Eosin Methylene Blue Agar CMO0069
Differentiation of coliform
group
(a) Methyl red and VP test MRVP Medium CMO0043
(b) Citrate Utilisation Simmons Citrate Agar CMO0155
(c) Indole production Tryptone Water CMO0087
Kovacs Reagent MB0209
Spot indole DMACA reagent MB1448
Detection of Sorbitol MacConkey Agar CM0813
Escherichia coli Cefixime Tellurite Selective Supplement SR0172
0O157:H7 Buffered Peptone Water CM0509
Vancomycin Cefixime Cefsulodin Supplement ~ SR0190
Modifed Tryptone Soya Broth CM0989
Novobiocin Selective Supplement SR0181
EC Broth (Reduced Bile Salts) CM0990
Cefixime Rhamnose Sorbitol MacConkey Agar  CM1005
Cefixime Supplement SR0191
Toxin detection VTEC RPLA TD0960
E. coli ST EIA TD0700
VET RPLA TD0920
Enterobacteriaceae (see  Resuscitation of stressed  Buffered Peptone Water CMO0509
also coliforms and cells e.g. in preserved Tryptone Soya Broth CMO0129
Salmonella/Shigella) foods Buffered Peptone Water (ISO) CM1049
Enrichment Medium EE Broth (Buffered Glucose Broth) CM0317
Selective enumeration MacConkey Agar No 3 CMO0115
Violet Red Bile Glucose Agar CM0485
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Micro-organism Group  Purpose Culture Medium Code
Enterobacteriaceae cont. Differentiation Simmons Citrate Agar CMO0155
SIM Medium CM0435
Triple Sugar Iron Agar Cmo277
Lysine Decarboxylase Broth CMO0308
Urease producers Kligler Iron Agar CMO033
Urea Agar Base CMO0053
Urea Broth CMO0071
Urea solution SR0020
PYRase OBIS PYR ID0580
Enterococcus species Isolation and enumeration Azide Blood Agar Base CM0259
of Enterococcus species  Kanamycin Aesculin Azide Medium CM0591
Kanamycin Sulphate Selective Supplement SR0092
KF Streptococcus Agar SR0701
Slanetz and Bartley Medium CMO0377
(m-Enterococcus agar)
TTC Supplement SR0229
Serotyping Streptococcal Grouping Kit DR0585
Dryspot Streptococcal Grouping Kit DR0400
Strep plus kit DR0575
Gelatin liquefying Gelatin liquefaction is Nutrient Gelatin (CM135a) CM0635
organisms used as an aid in the
identification of some
organisms
Hygiene and dilution Diluent or rinse fluid in Ringer Solution Tablets BR0052
bacteriological examination
of food products and plant
Solvent diluent solution for Calgon Ringer Tablets BR0049
calcium alginate swabs
Chlorine Neutralising Thiosulphate Ringer Tablets BR0048
Ringer solution to
counteract the
bactericidal effects of
hypochlorite and other
chlorine solutions
Dilution Maximum Recovery Diluent CMO0833
Lactobacillus species For the selective isolation MRS Agar CMO0361
and enumeration of MRS Broth CM0539
Lactobacillus species Tomato Juice Agar CMO0113
from meat and yoghurts ~ Rogosa Agar CMoe27
Orange Serum Agar CM0657
Lecithinase Producing Lecithin activity for e.g. Egg Yolk Emulsion SR0047
organisms Bacillus species Nutrient Agar CMO0003
Lipolytic organisms Isolation of contaminating Tributyrin Agar PM0004
lipolytic organisms from
dairy products. Also for
the examination of activity
of moulds in mould
ripened cheese
Listeria monocytogenes  Selective Enrichment Buffered Listeria Enrichment Broth CMO0897
Listeria Selective Enrichment Supplement SR0141
Fraser Broth Base CM0895
Fraser Supplement SR0156
Half Fraser Supplement SR0166
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Micro-organism Group  Purpose Culture Medium Code
Listeria monocytogenes cont. Listeria Enrichment Broth CMO0862
Listeria Enrichment Supplement SR0141
Modified Listeria Enrichment Supplement SR0213
Listeria Enrichment supplement Modified SR0149
10 mg/| of acriflavine
Listeria Enrichment Broth Base (UVM) CM0863
Listeria Primary Selective Enrichment SR0142
Supplement (UVMI)
Listeria Secondary Enrichment Selective SR0143
Supplement (UVMII)
Novel Enrichment Broth (ONE) Listeria CM1066
ONE Broth Listeria Selective Supplement SR0234
Selective isolation/ Listeria Selective Agar Base (Oxford) CM0856
enumeration Oxford Listeria Selective Supplement SR0140
Modofied Oxford Listeria Selective Supplement SR0206
Palcam Agar Base cmo877
Palcam Selective Supplement SR0150
Chromogenic Listeria Agar Base CM1080
Chromogenic Listeria Selective Supplement SR0227
Chromogenic Listeria Differential Supplement SR0228
Chromogenic Listeria Agar Base (ISO) CM1084
Chromogenic Listeria Selective Supplement
(1ISO) SR0226
Differentiation of Listeria  OBIS Mono ID0O600
monocytogenes
Identification by latex Listeria Test Kit DR01126
agglutination
Biochemical identification Microbact 12L MB1128
Isolation and confirmation Oxoid Rapid Listeria Test FT0401
Micrococci Enumeration and China Blue Lactose Agar CM0209
differentiation of lactose
and non-lactose
fermenting organisms
including micrococci
Plate count General media for Nutrient Gelatine (CM135a) CM0635
performing heterotrophic ~ Tryptone Glucose Extract Agar CMo127
plate counts in foods Tryptone Soya Agar CMO0131
and for testing the Yeast Extract Agar CMo0019
suitability of water for Plate Count Agar CM0325
food preparation. Standard Plate Count Agar (APHA) CMO0463
Nutrient Gelatin is used Milk Plate Count Agar with antibiotic free CM0681
for the plate count of skimmed milk
psychrophilic organisms ~ Milk Agar CMo0021
such as Pseudomonas PPCT Selective Supplement SR0159
species and for testing R2A agar CMO0906
for gelatinase activity Water Plate Count Agar (ISO) CM1012
Pseudomonas species Isoation of pseudomonads Pseudomonas Agar Base CM0559
CFC Supplement SR0103
Salmonella species Pre-enrichment Buffered Peptone Water CMO0509
Buffered Peptone Water (ISO) CM1049
Selective Enrichment Selenite Broth Base CM0399
Sodium biselenite LP0O121
Tetrathionate Broth Base CM0029
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Micro-organism Group  Purpose Culture Medium Code
Salmonella species cont. Rappaport Vassiliadis (RV) Enrichment Broth CMO0669
Rappaport Vassiliadis Soya (RVS) Enrichment ~ CM0866
Broth
Selenite Cystine Broth Base CMO0699
Tetrathionate Broth (USA) CMO0691
Muller-Kauffmann Tetrathionate Broth Base CM0343
MKTT-n Broth CM1048
Novobiocin Selective Supplement SR0181
Isolation and Enumeration Bismuth Sulphite Agar CMO0201
Brilliant Green Agar CM0263
Brilliant Green Agar (Modified) CM0329
DCLS Agar CM0393
Desoxycholate Citrate Agar (Hynes) CM0227
Hektoen Enteric Agar CMO0419
XLD Medium CM0469
XLT-4 Agar CM1016
XLT-4 Selective Supplement SR0237
MLCB agar CMO0783
Salmonella Chromogenic Agar CM1007
Salmonella Chromogenic Selective Supplement SR0194
MSRV Medium CM0910
Novobiocin Selective Supplement SR0181
Enrichment/Isolation Elective Medium CM0857
Detection Rapid Test FT0201
Salmonella Rapid Test Latex test FT0203
Confirmation Salmonella latex test DR1108
Identification OBIS Salmonella ID0570
Shigella species MacConkey Agar CmMoo07
Hektoen Enteric Agar CM0419
MacConkey Agar No 3 CMO0115
XLD Medium CMO0469
Staphylococcus aureus Enrichment Salt Meat Broth Tablets CMO0094
Giolitti Cantoni Broth CM0523
Potassium Tellurite 3.5% SR0030
Isolation, enumeration Baird Parker Agar Base CMO0275
differentiation Egg Yolk Tellurite Emulsion SR0054
Egg Yolk Emulsion SR0047
Baird-Parker (RPF) Base CM0961
RPF supplement SR0122
Staphyloccus Medium No. 110 CMO0145
Vogel-Johnson Agar CM0641
Mannitol Salt Agar (Chapman Medium) CMO0085
Staph/Strep Selective Supplement (CNA) SR0070
Staph/Strep Modified CNA Supplement SR0176
Differentiation
(a) DNase production DNase Agar CM0321
(b) Phosphatase production Blood Agar Base CMO0055
(c) Coagulase Production  Staphylase Test DR0595
Latex agglutination tests  Dryspot Staphytect Plus DR0100
Staphytect plus DR0850
Biochemical Identification Microbact Staph 125 MB1561
Streptococcus species Selective isolation of M17 Agar CMO0785
streptococci from dairy M17Broth CMmo0817
products containing Edwards Medium Modified CMO0027
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Micro-organism Group  Purpose Culture Medium Code
Streptococcus species cont. mixed floar. Tryptose Trytose Phosphate Broth CM283
phosphate Broth can be ~ Columbia Blood Agar Base CMO0331
used with added azide Staph/Strep supplement (CNA) SR0070
and agar (APHA) Staph/Strep supplement Modified SR0176
(Modified CNA)
Streptococcus supplement (COA) SR0126
Identification
Latex agglutination test Streptococcal Grouping Kit DR0585
Thermophilic flat sour Detection and enumeration Dextrose Tryptone Agar CMO0075
of flat sour organisms in ~ Dextrose Tryptone Broth CM0073
canned foods, sugar, etc  Tryptone Glucose Yeast Extract Agar CM0127
Viable Organisms General cultivation and Blood Agar CMO0055
(see also Plate Count) maintenance as well as Nutrient Agar CMO0003
diluents Nutrient Broth No 2 CMO0067
Maximim Recovery Diluent CMO0733
Buffered Peptone Water CM0509
Vibrio species Selective isolation and Enrichment-Alkaline Peptone Water CM1028
Enumeration TCBS Cholera Medium CMO0333
Isolation of Vibrio SPS Agar Base CM1083
vulnificus Polymixin SR0099
Presumptive Identification 0129 Discs - 10 mcg/disc DD0014
0129 Discs - 150 mcg/disc DD0015
Toxin detection VET RPLA TD0920
Yeasts and Moulds Cultivation, isolation and  Malt Extract Agar CMO0059
enumeration of yeasts Malt Extract Broth CMO0057
and moulds OGYE Agar Base CM0545
OGYE Selective Supplement SR0073
Potato Dextrose Agar CM0139
Rose-Bengal Chloramphenicol Agar CM0549
Chloramphenicol Selective Supplement SR0078
Yeast and Mould Agar CM0920
Dichloran Glycerol (DG18) Agar Base CMO0729
Dichloran Rose Bengal Chloramphenicol Agar ~ CM0727
Sabouraud Dextrose Agar CMO0041
Sabouraud Maltose Agar CMO0541
Wort Agar CM0247
Aspergillus flavus/ AFPA Medium CMO0731
parasiticus
Yersinia species Selective isolation and Yersinia Selective Agar Base (CIN) CM0653
enumeration Yersinia Selective Supplement SR0109
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PHARMACEUTICAL PRODUCTS

The safety tests of pharmaceutical and biological products include procedures to measure:
1. the absence of viable micro-organisms (sterile products)

2. the absence or presence within limits of specific organisms eg. salmonella, pseudomonas, coliforms and
staphylococci.

3. the microbial flora of raw materials and natural substances (the ‘bioburden’).

Before carrying out these tests it is important that the appropriate reference texts are consulted for the full
descriptions of the methods required. There are no universally approved standards and each country has
national standards which must be followed.

Examples of publications which offer complete, detailed test procedures and interpretations of results are:
The United States Pharmacopoeia 27 and The National Formulary 22. 2004.

Official Methods of Analysis of the AOAC 17th Edn. Washington D.C. 2008.

British Pharmacopoeia 20083.

European Pharmacopoeia 4th Edn. 2004.

The Pharmacopoeia of Japan, Tokyo. Society of Japanese Pharmacopoeia. 14th Ed. 2001.

Many pharmaceutical and biological reagents contain preservatives and, when testing them for the presence
of viable organisms, it is important to add neutralising agents to the recovery media to overcome residual
antimicrobial effects. Some sterility test media contain antagonists to specific preservatives in their

formulation.
Preservative Neutralising Agent
Halogens 1% sodium thiosulphate
Aldehydes 2% sodium sulphite
Hexachlorophenes and Quaternaries 5% Tween 80

1% lecithin
Phenols/alcohols Dilute 1:100 with nutrient broth.

To overcome the bacteriostatic effects of antimicrobial compounds, a filtration technique is used in which the
product is passed aseptically through a 0.22 micron membrane filter. The filters are washed with sterile
diluent to remove residues of antimicrobials on the filter; they are then cut with sterile scissors and
distributed aseptically among various media. This technique can also be used for other preservative
compounds.

Oily substances and some insoluble powders will require treatment with sterile Tween 80 to make them
suitable for microbial examination. Incubation of inoculated anaerobic and aerobic media should be
extended up to 7 days at 35°C before final examination and subculture. Incubation at 30-32°C for the same
period is usually recommended for yeasts and moulds.

Test Organism Medium Code
Antibiotic Assay Media Medium for seed layer Antibiotic Medium No 1 CMO0327
Assay broth for penicillin Antibiotic Medium No 3 CM0287
General Media Maintenance and growth Columbia Blood Agar Base CMO0331
Sabouraud Dextrose Agar CMO0041
Anaerobes Brain Heart Infusion Agar CMO0375
Brain Heart Infusion Broth CM0225
Cooked Meat Medium CMO0081
Dilutions Buffered Sodium Chloride Peptone Solution ~ CM0982
Maximum Recovery Diluent CMO0733
Environmental Testing General - settle plates and  Tryptone Soya Agar CMO0131
contact plates Sabouraud Dextrose Agar CMO0041
R:A Agar CM0906
Yeast Extract Agar CMO0019
Media fill trials Cold filterable TSB CM1065
Cold Filterable Vegetable Peptone Broth VG0104
Raw material and finished Anaerobes Reinforced Clostridial Medium CMO0149
product testing Burkholderia cepacia Burkholderia cepacia Agar Base CMO0995

Burkholderia cepacia Selective Supplement ~ SR0189
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Test Organism Medium Code
Raw material and finished Escherichia coli/coliforms Lactose Broth CMO0137
product testing cont. MacConkey Agar No 3 CM0115
MacConkey Broth Purple CMO0005a
(CM505)
Enterobacteriaceae EE Broth CMO0317
Eosin Blue Methylene Blue Agar CM0069
Violet Red Bile Glucose Agar CM0485
Salmonella species Selenite Cystine Broth CM0699
selective enrichment Sodium biselenite LPO121
Tetrathionate Broth (USA) CM0671
Brilliant Green Agar CM0263
Bismuth Sulphite Agar CM0201
Identification Lysine Iron Agar CMO0381
Triple Sugar Iron Agar CMo277
Urea Broth CMO0071
Urea solution SR0020
MRVP CM0043
Simmons Citrate Agar CMO0155
Lysine Decarboxylase Broth CMO0308
Trytone Water CMO0087
Indole Reagent MB0209
Pseudomonas aeruginosa  Cetrimide Agar CMO0579
Isolation of Staphylococcus Baird Parker Agar Base CM0275
aureus Egg yolk tellurite emulsion SR0054
Vogel Johnson Agar CM0641
Potassium tellurite Solution (3.5%) SR0030
Giolitti-Cantoni Broth CM0321
Mannitol Salt Agar CMO0085
Yeasts and Moulds Sabouraud Dextrose Agar CMO0041
Chloramphenicol Supplement SR0078
Potato Dextrose Agar CMO0139
Malt Extract Agar CMO0059
Sterilty Testing Clausen Medium CM0353
Tryptone Soya Broth CMO0129
Thioglycollate Medium USP CMO0173
Thioglycollate Medium Alternative CMO0391
Vegetable Peptone Broth VG0101
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BREWING

The fermentation of hop-flavoured extracts of barley malt (wort) with ‘top-fermenting’ strains of
Saccharomyces cerevisiae for English beers or ‘bottom-fermenting’ strains of S. carlsbergensis for
continental lagers, is a major industry in most parts of the world.

The most important concern of the brewing microbiologist is the establishment and maintenance of good
plant hygiene. Infection of the brew with bacteria will cause ‘off-flavours’ and lead to considerable losses.
Lowering the pH helps prevent infection by most bacteria but Lactobacillus and Pediococcus species are not
affected and may still cause spoilage of the beer.

The microbiologist is equally concerned with the quality and purity of the "pitching' yeast i.e. the yeast
inoculum used for the specific fermentation. Constant monitoring of the fermentation is required to detect
the occurrence of "wild' or non-specific yeasts which may appear during the brewing process. The fortunes
of large brewing houses rest on the production of optically bright solutions of standardised colour and
unvarying taste for what are, perhaps, the most critical consumers in the world. It follows, therefore, that
every effort is made to control the brewing, filtration and bottling/canning stages of this most critical product.

MEDIA FOR BREWING

Micro-organism Groups Culture Medium Code
Coliforms Lactose Broth CMO0137
MacConkey Agar CMO0007
MacConkey Broth Purple CMO0505(5a)
Lactic acid spoilage bacteria MRS Broth CM0359
MRS Agar CM0361
Tomato Juice Agar CMO0113
Raka Ray Agar CMO777
Universal Beer Agar CM0651
Cycloheximide Solution (0.1%) SR0222
Total contaminating bacteria in yeast Actidione Agar PM0118
WL Nutrient Agar CMO0309
Cycloheximide Solution (0.1%) SR0222
MacConkey Agar CMO0507(7b)
Wort Agar CM0247
Total count of bacteria Yeast Extract Agar CMO019
WL Nutrient Agar CM0309
WL Nutrient Broth CM0501
Cycloheximide Solution (0.1%) SR0222
Culture Yeast Malt Extract Agar CMO0059
OGYE Agar CMO0545
OGYE Selective Supplement SR0073
WL Nutrient Agar CM0309
WL Nutrient Broth CM0501
Wort Agar CM0247
Yeast and Mould Agar CM0920
Czapek Dox Agar CMO0095
Potato Dextrose Agar CMO0139
‘Wild’ Yeast contaminants Lysine Medium CMO0191
Yeast and Mould Agar (+ copper) CM0920
General Media for the cultivation Nutrient Broth CMO0001
of non-fastidious organisms Nutrient Agar CMO0003

For water testing refer to separate section.
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WATER SUPPLY AND SEWAGE DISPOSAL

The close connection between water fit for drinking and sewage disposal is best illustrated by the large
towns which sit astride the major rivers in central USA. Each town draws water for consumption up-stream
and discharges sewage effluent down-stream. The last town in such a chain may be drawing water
containing the effluents of seven or eight large conurbations.

Such practices, which operate in all major countries, are safe, providing great care is taken in filtering and
chlorinating the in-coming water. Equally, the processing of sewage must be safely operated so that
pathogen-free and chemically clean effluent of low biological-oxygen-demand (BOD) is released back into
the river down-stream.

Drinking water

Stored and river water may contain a wide variety of organisms, mainly saprophytic bacteria with optimal
temperatures of growth around 22°C. Filtration and chlorination of the water, before distribution to the public,
removes most of these organisms.

Microbiological tests are carried out to make sure that the quality of the treated water meets the
specifications required by the Regulatory Authorities such as (The Microbiology of Drinking Water (2002)
Methods for the examination of Water and Associated Materials. American Public Health Association. 1998.
Standard Methods for the Examination of Water and Wastewater. 20th Edn. Washington D.C.)

Bacterial pollution of water may originate from individuals with clinical symptoms of disease or from
symptomless carriers of enteric pathogens such as Salmonella typhi. Such pathogens are difficult to detect
in a water supply because their numbers are often few and their incidence sporadic. Therefore, indicator
organisms of intestinal contamination are looked for because they are present in much larger numbers and
they persist much longer than pathogens in polluted water.

From a public health point of view, the coliform test is the most important as the presence of Escherichia coli
at >5 bacilli per 100 ml of unchlorinated water indicates a less than satisfactory supply.

The quantitative assessment used is either a multiple tube, most probable number (MPN) or a membrane
filtration method. The exact techniques and media used are cited in the references mentioned or in other
national reference publications. Clostridium perfringens and Enterococcus faecalis can persist in water
supplies for long periods. Their presence in water, when coliform organisms are absent, indicates faecal
contamination at a more remote time.

Sewage disposal
In highly industrialised countries where large communities have developed, the disposal of industrial and
domestic waste is an increasing problem.

International opinion is against untreated sewage being discharged into coastal or estuarine waters and the
use of efficient treatment plants to process sewage before discharge is now recommended.

Untreated sewage consists mainly of water containing organic and inorganic dissolved and suspended
substances, together with many micro-organisms. After preliminary screening to remove solid matter, the
liquid is treated by one of three common methods:

(i) activated sludge process - this involves vigorous stirring or aeration by other means to reduce the BOD
and cause separation of the organic matter.

(i) biological filtration - in this process the liquid is filtered through large beds of sand and the micro-
organisms are trapped in the zoogleal slime which forms during filtration.

(iiiy oxidation ponds - settled sewage is held in ponds or lagoons for 30 days before the supernatant fluid is
released.

All three processes utilise living organisms to reduce the BOD of the effluent to levels where it can be
discharged into waterways without causing pollution.

LEGIONNAIRE’S DISEASE

This disease, caused by inhalation of large numbers of Legionella species, is essentially a water-borne
infection. The infection starts in air-conditioning plants where large volumes of water are recirculated and
cooled by blowing air through the water. Such warm circulated water quickly grows large quantities of
legionellae and the aerosol of organisms caused by the air-cooling system spreads down-wind to infect
passers-by. Not everyone exposed develops the disease of legionellosis and the characteristics of
susceptible victims are still being determined but a major factor is the quantity of organisms inhaled. A large
inhaled dose of legionellae will inevitably lead to atypical pneumonia.

The most severe form of the disease is caused by Legionella pneumophila SG1 and it can be rapidly fatal
without prompt antimicrobial treatment.
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The organisms can easily be isolated from the water using specific legionella media as described in this
manual. Isolation of the organism from the patient is more difficult and most infections are diagnosed by
immunological tests.

It is now advised that all recirculating, air-cooled water systems are treated at regular and frequent intervals
with bactericidal compounds to prevent the build-up of large numbers of legionellae.

MEDIA FOR WATER AND SEWAGE MICROBIOLOGY

Micro-organism Groups Purpose Medium Code
Aeromonas hydrophila Selective isolation Aeromonas Medium Base (Ryan) CMO0831
Identification Ampicillin Selective Supplement SR0136
0129 discs DD0014
Campylobacter species Selective Isolation Campylobacter selective isolation media:
Blood Agar Base No 2 CMO0271
Columbia Blood Agar Base CM0331
Brucella Medium Base CMO0169
Campylobacter Selective Supplement (Skirrow) SR0069
Campylobacter Selective Supplement (Butzler) SR0085
Modified Butzler ISO Selective Supplement SR0214
Laked Horse Blood SR0048
Campylobacter Growth Supplement SR0232
Campylobacter Selective Agar (Preston) CMO0689
Preston Campylobacter Selective Supplement SR0017
Modified Preston Campylobacter Selective
Supplement SR0204
Campylobacter Blood Free Selective Agar
(modified CCDA) CMO0739
CCDA Selective Supplement SR0155
Identification Campylobacter test kit DR0150
Clostridium perfringens Detection of C. perfringens  Perfringens Agar Base CMO0587
indicating remote or Perfringens TSC Selective Supplement SR0088
intermittent water m-CP Agar Base CM0992
pollution m-CP Selective Supplement SR0188
Confirmation by Blood Agar Base CMO0055
Nagler Test Fildes Extract SR0046
Egg Yolk Emulsion SR0047
Coliform group Detection of coliforms Lactose Broth CM0137
including Escherichia coli Lauryl Trytose Broth CM0451
MacConkey Broth (purple) CMO0505a
Minerals Modified Medium CM0607
Sodium glutamate LP0124
Endo Agar Base CM0479
Basic Fuchsin Indicator BR0050
MacConkey Agar CMo007/
CMO0507(7b)
MacConkey Agar No 3 CMO0115
MUG supplement BRO0071
Violet Red Bile (Lactose) Agar CMO0107
Violet Red Bile Glucose Agar CMO0485
EC Broth CM0853
EC Broth with MUG CM0979
Brilliant Green (2%) Bile Broth CMO0031
Membrane filtration M-ENDO Agar LES MMO0551
technique Basic Fuchsin Indicator BR0050
mLGA CM1031
Membrane Lauryl Sulphate Broth MMO0615
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Micro-organism Groups Purpose Medium Code
Coliform group cont. E. coli 0157 Isolation and Sorbitol MacConkey Agar CM0813
selective enumeration Cefixime Tellurite Selective Supplement SR0172
Buffered Peptone Water CM0509
Buffered Peptone Water CM1049
Modifed Tryptone Soya Broth CM0989
Novobiocin Selective Supplement SR0181
Identification Serology Dryspot E. coli 0157 DR0120
Differentiation of coliform
group
(@) Methyl red and VP test ~ MRVP Medium CM0043
(b) Citrate Utilisation Simmons Citrate Agar CMO0155
(c) Indole production Tryptone Water CMO0087
(d) Citrate utilisation Kovacs Reagent MB0209
Simmons Citrate Agar CMO0155
Enterococcus species Detection, isolation and Azide Blood Agar CM0259
enumeration of faecal Azide Dextrose Broth CM0868
enterococci Kanamycin Aesculin Azide Agar Base CM0591
Kanamycin lulphate Selective Supplement SR0092
KF Streptococcus agar CMO0701
TTC supplement SR0229
Slanetz and Bartley Medium CMO0377
(m-Enterococcus agar)
Bile Aesculin Agar CM0888
Brain Heart Infusion Agar CMO0375
Brain Heart Infusion Broth CM0225
Identification Dryspot Streptococcal Grouping Kit DR0400
Streptococcal Grouping Kit DR0585
General Media Preparation of dilutions etc ~ Saline Solution Tablets BR0053
Ringers Solution Tablets BR0052
Phosphate Buffered Saline BR0014
Thiosulphate Ringers Solution BR0048
Maximum Recovery Diluent CM0733
Subculture and Nutrient Broth CMO0067
maintenance Nutrient Agar CMO0033
Lab Lemco Agar CMO0017
Legionella species Isolation and identification ~ Legionella CYE Agar Base CM0655
of Legionella species Legionella (BCYE) Supplement SR0110
Selective supplements MWY Selective Supplement SR0118
BMPA Selective Supplement SR0111
GVPC Selective Supplement SR0152
GVPN Selective Supplement SR0215
Identification of Legionella BCYE supplement without L-cysteine SR0175
Serotyping DR0800
DR0200
Legionella latex test DR0210
Dryspot Legionella DR0220
Plate count General heterotrohic R2A Agar CMO0906
plate counts Plate Count Agar (APHA) CMO0463
Yeast Extract Agar CMO0019
Water Plate Count Agar (ISO) CM1012
Milk Agar CM0021
Plate Count Agar CMO0325
(Tryptone Glucose Yeast Agar)
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Micro-organism Groups Purpose Medium Code
Pseudomonas species Isoation of pseudomonads  Pseudomonas Agar Base CM0559
from water CN Selective Supplement SR0102
Identification Oxidase Sticks BR0064
Salmonella species Pre-enrichment Buffered Peptone Water CM0509
Buffered Peptone Water (ISO) CM1049
Selective Enrichment Selenite Broth Base CM0399
Sodium Biselenite LPO121
Tetrathionate Broth Base CM0029
Rappaport Vassiliadis (RV) Enrichment Broth  CM0669
Rappaport Vassiliadis Soya Broth (RVS) CM0866
Enrichment CM0699
Selenite Cystine Broth Base CM0691
Tetrathionate Broth (USA) CM0343
Muller Kauffmann Tetrathionate Broth Base SR0181
MKTT-n Broth
Novobiocin Selective Supplement
Isolation from selective Bismuth Sulphite Agar CMO0201
enrichment Brilliant Green Agar CM0263
Brilliant Green Agar (Modified) CM0329
Identification XLD Medium CM0469
Salmonella Chromogenic Agar cM1007
Salmonella Chromogenic Selective SR0194
Supplement
Lysine iron Agar CM0381
Triple Sugar Iron Agar CMmo277
Urea Broth CMO0071
Urea solution SR0020
Salmonella latex kit DR01108
Shigella species Isolation Hektoen Enteric Agar CMO0419
Novobiocin Selective Supplement SR0181
Staphylococci Isolation of staphylococci Baird Parker Agar Base CMO0275
Egg Yolk Tellurite Emulsion SR0054
Mannitol Salt Agar CMO0085
Identification Staphytect Plus DR0850
Latex agglutination Dryspot Staphytect Plus DR0100
Biochemical Identification Microbact Staph 125 MB1561
Yersinia species Selective isolation Yersinia Selective Agar Base CM0653
Yersinia Selective Supplement SR0109
Identification Triple Sugar Iron Agar CcmMmo277
Urea Broth CMO0071
Urea solution SR0020
Vibrio species Selective Isolation TCBS Cholera Medium CM0333
Identification Oxidase sticks BR0064
0129 discs DDO0014/
DD0015
Yeasts and Moulds Isoation and Enumeration Czapek Dox Agar CMO0097
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CULTURE MEDIA PRODUCT DESCRIPTIONS

AEROMONAS MEDIUM BASE (RYAN)

Code: CM0833

A selective diagnostic medium for the isolation of Aeromonas hydrophila from clinical and environmental
specimens when used with Ampicillin Selective Supplement.

Formula gml/litre
Proteose peptone 5.0
Yeast extract 3.0
L. Lysine monohydrochloride 3.5
L. Arginine monohydrochloride 2.0
Sorbitol 3.0
Inositol 2.5
Lactose 1.5
Xylose 3.75
Bile Salts No. 3 3.0
Sodium thiosulphate 10.67
Sodium chloride 5.0
Ferric ammonium citrate 0.8
Bromothymol blue 0.04
Thymol blue 0.04
Agar 12.5

Final pH 8.0 + 0.1

AMPICILLIN SELECTIVE SUPPLEMENT
Code: SR0136

Vial contents (each vial is sufficient for

500 ml of medium) per vial per litre
Ampicillin 2.5 mg 5.0 mg
Directions

Suspend 29.5 g in 500 ml of distilled water. Bring gently to the boil. DO NOT AUTOCLAVE. Cool to 50°C
and aseptically add one vial of Ampicillin Selective Supplement reconsituted as directed. Mix well and pour
plates.

Description

Ryan' modified the formulation of XLD Medium so that it would support the growth of Aeromonas spp. and
Plesiomonas spp. as well as the usual Enterobacteriaceae. It could therefore be used as a universal medium
in the investigation of enteric disease. However, to improve its performance in the isolation of aeromonads,
the addition of ampicillin at 5 mg/l is recommended. The effectiveness of ampicillin as a selective agent for
Aeromonas spp. has been reported by several workers?***¢, The value of Aeromonas Medium Base (Ryan) is
that the recommended level of ampicillin is well below that which can cause inhibition of some strains of
aeromonad’.

The utility of Aeromonas Medium (Ryan) and its superiority over some other formulae for detection of
Aeromonas spp. in tap water, bottled water and foods including meat, poultry, fish and seafoods has been
reported®®'®. Aeromonas Medium (Ryan) is specified by the MAFF/DHS Steering Group on the
Microbiological Safety of Food for detection and enumeration of Aeromonas hydrophila in clinical
specimens''. Aeromonas spp. occur widely in soil and water, where they cause diseases in fish and
amphibians. They also occur in untreated and chlorinated drinking water, raw foods and raw milk'. It is
considered that the major cause of gastrointestinal infections by Aeromonas spp.™ is from ingesting
infected water'".

The role of these organisms in gastrointestinal disease is still subject to debate but a rapidly expanding
body of literature suggests that Aeromonas spp. can cause a wide spectrum of enteric symptoms in adults
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as well as children®™. It would therefore be a useful diagnostic aid to include this selective medium when
investigating diarrhoeal disease.

Aeromonas Medium Base has been developed to improve the enumeration and isolation of Aeromonas spp.
from clinical and environmental specimens.

Technique

1. Prepare the medium according to directions and pour into sterile dishes. The prepared medium may be
stored at 2-8°C up to 5 days.

2. Inoculate the plates with a suspension of food, faeces etc., diluted to form single colonies on the
inoculated plate.

3. Incubate the plates aerobically at 30-35°C for 24 hours. If further incubation is required hold at room
temperature (22-25°C).

4. Examine the plates for the presence of dark green, opaque colonies with darker centres. Confirm the
identity with biochemical tests.

The typical colonial appearance of Aeromonas isolates on this medium is as follows:

Aeromonas species: Dark green, opaque with darker
centre, diameter 0.5-1.5 mm
Pseudomonas species: Blue/grey translucent, diameter from

pinpoint to 0.25 mm

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Green coloured gel.
Quality control

Positive control: Expected result

Aeromonas hydrophila ATCC® 7966* Good growth; opaque green colonies
with dark centres

Negative control:

Escherichia coli ATCC® 11775* No growth

*This organism is available as a Culti-Loop®

Precautions

Although Aeromonas and Plesiomonas spp. will grow on the medium if ampicillin is omitted, it will be more
difficult to distinguish them from the other organisms present on the plate. Suspected colonies of Aeromonas
spp. must be confirmed by biochemical tests.

References
1. Ryan N. (1985) Personal communication.
2. Moulsdale M. T. (1983) The Lancet i. 351.
3. Rogol M., Sechter I., Grinberg L., Gerichter Ch. B. (1992) J. Med. Microbiol. 12. 229-231.
4. Richardson C. J. L., Robinson J. O., Wagener L. B. and Burke V. (1982) J. Antimicrob. Chemother. 9.

267-274.
Atkinson M. (1986) Culture Vol. 7, No. 2.
Mishra S., Nair G. B., Bhadra R. K., Sikder S. N. and Pal S. C. (1987) J. Clin. Microbiol. 25. 2040-2043.
Rahim Z., Sanyal S. C., Aziz K. M. S., Hug M. I. and Chowbury A. A. (1984) Appl. Environ. Microbiol. 48.
865-867.
8. Holmes P. and Sartory D. P. (1993) Letters in Applied Microbiol. 17. 58-60.
9. C. Pin M. L., Marin M. L., Garcia J. et al. (1994) Letters in Appl. Microbiol. 18. 190-192.
10. Warburton D. W., McCormick J. K. and Bowen B. (1994) Can. J. Microbiol. 40. 145-148.
11. Steering Group on the Microbiological Safety of Food (SGMSF). Methods for use in Microbiological
Surveillance (1994) MAFF. Ergon House, London SW1P 3TR.
12. Buchanan R. L. and Palumb S. A. (1985) J. Food Safety 7. 15-79.
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AFPA Base

Code: CM0731
A selective identification medium for the detection of Aspergillus flavus and Aspergillus parasiticus.

Formula gml/litre
Peptone 10.0
Yeast Extract 20.0
Ferric ammonium Citrate 0.5
Dichloran 0.002
Agar 15.0
pH 6.3 + 0.2
Directions

Suspend 22.75 g in 500 ml of distilled water and heat to dissolve completely. Rehydrate one vial of
Chloramphenicol Selective Supplement SR0078 as directed and add to the AFPA Base. Sterilise by
autoclaving at 121°C for 15 minutes. Cool to 50°C. Mix well and pour into sterile Petri dishes.

Description

Ideally culture media for isolating and enumerating yeasts and moulds in foods should support recovery of
all viable propagules, restrict spreading moulds, inhibit bacterial growth and aid in the identification of the
fungi'. AFPA Base comes close to this ideal.

Aspergillus flavus and Aspergillus parasiticus are fungi which can potentially produce highly dangerous toxic
residues known as aflatoxins. They especially affect oilseeds, edible nuts and cereals in subtropical and
tropical regions throughout the world due to inadequate storage conditions.

The toxins are particularly carcinogenic in humans and eating contaminated food may result in liver cancer,
amongst other diseases. Liver cancer takes time to develop but the aflatoxins also act as an immuno-
suppressant so that affected individuals become susceptible to a wide range of diseases. Livestock are also
at risk and poultry are particularly susceptible: over 200,000 chickens died in 1994, in Andhra Pradesh, India,
after eating contaminated feeds. Cattle are not so susceptible but, if they are fed on contaminated feed, the
toxin may pass into the milk.

Besides endangering human health, aflatoxin contamination seriously affects the export potential of high-
value commodity crops, such as edible nuts (groundnut, pistachio, cashew and almond) and spices (turmeric
and chillies), which could provide an important source of income for farmers in the semi-arid tropics.
Diagnosing, or even preventing, aflatoxin contamination will enable subsistence farmers to benefit from
increased trade. It will also contribute to an improvement in the general health of people, often the poor, who
consume contaminated foods.

The FDA has established specific guidelines on acceptable levels of aflatoxins in human food and animal
feed by establishing action levels that allow for the removal of contaminated lots from the food chain. The
action level for human food is 20 ppb total aflatoxins, with the exception of milk which has an action level of
0.5 ppb for aflatoxin M1. The action level for most feeds is also 20 ppb. However, it is very difficult to
accurately estimate aflatoxin concentration in a large quantity of material because of the variability
associated with testing procedures; hence, the true aflatoxin concentration in a lot cannot be determined
with 100% certainty.

AFPA Base is based on the formulation of Pitt, Hocking and Glenn?. It is recommended for the rapid

detection and enumeration of these two species of Aspergillus, which are potential aflatoxin producers.

AFPA Base is a modification of Aspergillus Differential Medium® and shows the following advantages over

this and other mycological media.

1. Improved colour production on the reverse of the plate due to the optimal concentration of a more
soluble iron salt and the addition of yeast extract. Colonies of Aspergillus flavus and Aspergillus
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parasiticus develop an intense yellow/orange colouration on the reverse of the colonies, and this is a
differential characteristic for these species.

2. Improved growth rate of Aspergillus flavus due to optimal balance of peptone and yeast extract.

3. Improved inhibition of bacteria and rapidly growing fungi due to a mixture of dichloran and
chloramphenicol.

Technique

1. Process the food sample in a Stomacher using 40 g in 200 ml of 0.1% peptone water (Maximum
Recovery Diluent CM0733). Alternatively add the sample to 0.1% peptone water and shake periodically
for 30 minutes.

Dilute the sample 1:10, 1:20 and 1:40 in 0.1% peptone water.

Surface plate 0.1 ml of each dilution.

Incubate at 30°C and examine after 42-43 hours.

Count all coloniest that show the reverse, yellow/orange pigmentation.

Report the results as a number of colonies of Aspergillus flavus and Aspergillus parasiticus per gram of

food.

FAsperqgillus oryzae can produce the same yellow/orange pigmentation. It is important in the production of Asian fermented foods,
particularly soy sauce, and is only rarely isolated from other sources.

Aspergillus niger produces colonies of similar size and texture to Aspergillus flavus at 30°C. However, on the

reverse the colonies may appear pale yellow but will never be yellow/orange. After 43 hours or longer

incubation, colonies of Aspergillus niger remain pale yellow but begin production of black conidial heads

which enables clear differentiation to be made from Aspergillus flavus.

2

Please note:

Moulds and fungi growing on this medium may produce mycotoxins. Therefore, as well as the normal
precautions taken to avoid disseminating infection, the plates should be carefully handled and disposed of
safely. This precaution would also apply to positive food samples.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates at 2-8°C.

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality control

Positive controls: Expected results
Aspergillus flavus ATCC® 22547 White mycelium, buff spores, orange
underside

Aspergillus parasiticus ATCC® 28285  White mycelium, cream spores,
orange underside

Negative control:

Aspergillus niger ATCC® 16404~ White mycelium, black spores, yellow
underside
Escherichia coli ATCC® 25922* No growth

*This organism is available as a Culti-Loop®

References

Beuchat, L. R. (1984) J. Food Protection 47: 512-519

Pitt, J. I., Hocking, D. & Glenn, D. R. (1983) J. Appl. Bact. 54: 109-114

Bothast, R. J. & Fennell, D. |. (1974) Mycologia 66: 365-369

King, D. A, Hocking, A. D. & Pitt, J. |. (1979) J. Appl. & Environ. Microbiol. 37: 959-964
Jarvis, B. (1973) J. Appl. Bact. 36: 723-727
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ALKALINE PEPTONE WATER

Code: CM1028
A broth medium for the enrichment of Vibrio species from food, water and clinical samples.

Formula gml/litre
Peptone 10.0
Sodium Chloride 20.0
pH 8.6 + 0.2

Directions

Add 30 g to one litre of distilled water. Mix well, distribute into final containers and sterilize by autoclaving at
121°C for 15 minutes.

Description

Alkaline Peptone Water is for the enrichment of Vibrio cholera and Vibrio species from food, water and
clinical samples. This broth can also be used for direct microscopic examination of samples using the
hanging drop method.

Alkaline Peptone Water was first formulated by Shread, Donovan and Lee' to be used as a non-selective
enrichment broth for the cultivation of Aeromonas species. Cruickshank reported that when the pH is raised,
the medium can be used to effectively cultivate Vibrio species®.

The 2% (w/v) sodium chloride incorporated in this medium promotes the growth of Vibrio cholerae, while the
alkalinity of this medium inhibits most of the unwanted background flora.

Technique

There are various methods available for the isolation of Vibrio species from environmental, food and clinical
samples. These generally involve a pre-enrichment step followed by plating onto a solid medium and
morphological, biochemical and serological identification. Many different enrichment media have been
described but of these only Alkaline Peptone Water has achieved wide acceptance.

Refer to the appropriate guidlelines or standards for formulations and exact methodology.

Clinical Samples

Inoculate swab specimens directly into Alkaline Peptone Water. Material not being cultured directly from a
swab may be transferred into the medium using a sterile microbiological loop. For faecal specimens,
aseptically transfer approximately 1 g of the sample to the medium and mix well. The inoculated broths are
generally incubated at 35-37°C for 5-6 hours or 18-20 hours at 18-20°C®.

Food and Water Samples
Refer to the appropriate standard such as APHA** FDA-BAM® and ISO’.

For all methods plating media should be incubated overnight and then inspected for typical colonies:

Sodium Dodecyl Sulphate Polymixin B Sucrose Medium (SPS Medium): Sucrose positive vibrios such as
Vibrio cholerae and Vibrio alginolyticus are yellow in colour. Sucrose negative species such as Vibrio
parahaemolyticus and Vibrio vulnificus produce blue green colonies. Organisms producing sulphatase e.g.
Vibrio vulnificus are also usually surrounded by a halo of precipitation.

Cholera Medium TCBS (CMO0333): Sucrose positive vibrios such as Vibrio cholerae and Vibrio alginolyticus
are yellow in colour on TCBS. Sucrose negative species such as Vibrio parahaemolyticus and Vibrio
vulnificus produce blue green colonies.

MacConkey Agar (CMO0007): Lactose negative Vibrio species produce colourless colonies.

Biochemical Confirmation: Vibrio spp. are oxidase positive and ferment glucose with the production of acid
only. As oxidase testing may lead to false negative results on media containing carbohydrates (such as
TCBS) subculture to nutrient or blood agar before testing.

Storage conditions and Shelf life
The dehydrated medium should be stored at 10-30°C and used before the expiry date on the label. Store the
prepared medium may be stored for up to 1 month at room temperature

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Clear, straw coloured liquid
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Quality Control

Positive control: Expected results

Vibrio parahaemolyticus ATCC®17802* Turbid growth

Vibrio vulnificus ATCC®27562* Turbid growth

Vibrio furnissii ATCC®11218* Turbid growth

Negative control:

Uninoculated medium No change
References

1. Shread P, Donovan T. J., and Lee J. V. (1991) Soc. Gen. Microbiol. Q. 8:184.

2. Cruickshank R. (1968) Medical Microbiology. 11th ed. Livingstone Ltd, London, UK.

3. Janda J.M. et al. (1988) Current Perspectives on the Epidemiology and Pathogenesis of Clinically
Significant Vibrio spp. Clinical Microbiology Reviews July 3: 245-267.

Standard Methods for the Examination of Water and Waste Water 20th Edition 1998 APHA.
Compendium of Methods for the Microbiological Examination of Foods, Fourth Edition 2001, APHA.
FDA BAM on line 2001 http://www.cfsan.fda.gov/~ebam/bam-9.html.

Methods for Microbiological examination of food and animal feeding stuffs Part 14 Detection of Vibrio
parahaemolyticus. BS5763: Part 14 : 1991 ISO 89.
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AMIES TRANSPORT MEDIUM

Code: CM0425
An improved transport medium, containing charcoal to prolong the viability of pathogenic organisms.

Formula gml/litre
Charcoal pharmaceutical 10.0
Sodium chloride 3.0
Sodium hydrogen phosphate 1.15
Potassium dihydrogen phosphate 0.2
Potassium chloride 0.2
Sodium thioglycollate 1.0
Calcium chloride 0.1
Magnesium chloride 0.1
Agar 4.0
pH 7.2 + 0.2

Directions

Suspend 20 g in 1 litre of distilled water. Bring to the boil to dissolve the agar completely. Distribute into
small, screwcap bottles, stirring meanwhile to keep the charcoal evenly suspended. Screw down the caps
firmly on the completely filled bottles. Sterilise by autoclaving at 121°C for 15 minutes. Invert the bottles
whilst cooling to distribute the charcoal uniformly. Store in a cool place.

Description
Amies' modified Stuart’s Transport Medium?*# by replacing glycerophosphate with an inorganic phosphate
buffer and adding charcoal to the medium.

The metabolism of glycerophosphate by coliform organisms and other Gram-negative rods in Stuart’s
original formulation resulted in the proliferation of these organisms from wound swabs and faecal specimens.

A concentration of NaCl at 0.3% w/v was discovered by Amies to be optimal for the preservation of
Neisseria gonorrhoeae.

Calcium and magnesium salts were added in the belief that these ions were of importance in controlling the
permeability of the bacterial cells and so contributing to their survival.

Stuart® showed that the survival of Neisseria gonorrhoeae was increased by the use of charcoal swabs, but
because they were black and dusty, they proved unpopular with the patients. Amies' overcame this problem
by incorporating charcoal in this medium.
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Survival of N. gonorrhoeae at 22°C

85 strains With charcoal Without charcoal
Time No. of strains No. of strains
surviving surviving
24 hours 82 20
48 hours 70 0
72 hours 38 0
100 strains Stuart’s Medium Amies Medium
Time No. of strains No. of strains
surviving surviving
24 hours 91 98
48 hours 79 87
72 hours 56 77

(Tables taken from Amies’).
The agar concentration was increased from that proposed by Stuart because the presence of charcoal
particles interferes with the gelling properties of the agar.

Amies removed the methylene blue indicator from Stuart's formulation considering it superfluous because of
the presence of charcoal in the medium. Care should be taken to ensure that the prepared bottles of
transport medium are not stored longer than 9 months from the date of preparation, or freshly steamed and
the charcoal resuspended before use.

The value of these modifications was shown in two studies which tested the efficiency of various transport
media>®. Amies Transport Medium is recommended for the transport of specimens to be cultured for
Bacteroides ureolyticus.’

Technique

Use sterile, cotton-tipped swabs on wooden sticks to collect the specimen. Push the swab down one third
of the medium depth and cut the stick so that when the cap is screwed down, the swab is forced to the
bottom of the medium.

Make sure the cap is screwed firmly on the bottle and keep cool during the transport period.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

The prepared medium, held in tightly screw-capped bottles, can be stored at room temperature.

Appearance
Dehydrated medium: Black coloured, free-flowing powder.

Prepared medium: Straw coloured semi-solid gel.

Quality Control

Positive control: Expected result at 35°C
Staphylococcus aureus ATCC® 25923 Good growth

Escherichia coli ATCC® 25922 * Good growth

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions
It is important that the charcoal is properly suspended in the medium, invert the bottles when the bottles are
cool but the agar still liquid.

During preparation of the medium, avoid prolonged heating in open flasks because thioglycollate is volatile.
Old medium should be freshly steamed and the charcoal resuspended before use.
Keep medium cool during transport but do not freeze.
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ANDRADE’S PEPTONE WATER - see PEPTONE WATER (ANDRADE)

ANAEROBE BASAL AGAR

Code: CM0972

A nutrient agar for the growth of anaerobic micro-organisms, particularly Bacteroides spp. and other
fastidious anaerobes.

Formula gml/litre
Peptone 16.0
Yeast extract 7.0
Sodium chloride 5.0
Starch 1.0
Dextrose 1.0
Sodium pyruvate 1.0
Arginine 1.0
Sodium succinate 0.5
L-cysteine HCI 0.25
Sodium bicarbonate 0.4
Ferric pyrophosphate 0.5
Haemin 0.005
Vitamin K 0.0005
Dithiothreitol 0.25
Agar 12.0
pH 6.8 + 0.2

Directions

Suspend 46 g in 1 litre of distilled water. Sterilise by autoclaving at 121°C for 15 minutes. Cool to 50-55°C
and aseptically add 5-10% sterile Defibrinated Horse Blood SR0050.

Mix well and pour into sterile Petri dishes.

Description

Anaerobe Basal Agar contains peptones, carefully selected to support good growth of anaerobic bacteria
and yeast extract as a vitamin source. Starch is present to absorb any toxic metabolites’. Sufficient arginine
is added to ensure the growth of Eubacterium lentum?, whilst haemin and vitamin K are growth factors
required by many Bacteroides species®. Haemin is also required by Porphyromonas species. Sodium
succinate improves the growth of Prevotella melaninogenica and Bacteroides species®. Sodium pyruvate is
added as an energy source for asaccharolytic cocci such as Veillonella. It also acts similarly to catalase and
degrades traces of hydrogen peroxide, which may be produced by the action of molecular oxygen on media
components®. L-cysteine hydrochloride and dithiothreitol are reducing agents, and cysteine has also been
shown to stimulate the growth of some anaerobes®.

Technique

Inoculate the medium by surface plating to obtain single colonies. Incubate anaerobically for up to 5 days at
37°C. Anaerobic conditions can be achieved using the Oxoid AnaeroGen Atmosphere Generation System
ANO0025 with the Oxoid AnaeroJar AG0025.
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The medium may be rendered selective for Gram-negative anaerobes by the addition of G-N Supplement
SR0108 and for non-sporing anaerobes by the addition of N-S Supplement SR0107 with Tween 80.
Neomycin Selective Supplement SR0163 can be added to select for Clostridia.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium for up to 3 weeks at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality control

Positive controls: Expected result
Peptostreptococcus anaerobius Good growth; grey coloured colonies
ATCC® 27337

Prevotella melaninogenica Good growth; grey coloured colonies
ATCC® 25845*

Clostridium perfringens ATCC® 13124* Good growth; grey coloured colonies

Negative control:
Uninoculated medium No change

*This organism is available as a Culti-Loop®
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4. Lev M., Keudell K. C. and Milford A. F. Succinate as a growth factor for Bacteroides melaninogenicus. J.
Bact. 1971. 108. 175-8.
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ANAEROBE BASAL BROTH

Code: CM0957

A nutrient broth for the growth of anaerobic micro-organisms, particularly Bacteroides spp. and other
fastidious anaerobes.
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Formula gml/litre
Peptone 16.0
Yeast extract 7.0
Sodium chloride 5.0
Starch 1.0
Dextrose 1.0
Sodium pyruvate 1.0
Arginine 1.0
Sodium succinate 0.5
L-cysteine HCI 0.5
Sodium bicarbonate 0.4
Ferric pyrophosphate 0.5
Haemin 0.005
Vitamin K 0.0005
Sodium thioglycollate 0.5
Dithiothreitol 1.0
pH 6.8 + 0.2
Directions

Suspend 35.4 g of Anaerobe Basal Broth in 1 litre of distilled water. Bring to the boil to dissolve completely.
Distribute into final containers. Sterilise by autoclaving at 121°C for 15 minutes.

Description
Oxoid Anaerobe Basal Broth is formulated from a range of nutrients which have been selected to optimise
the recovery and growth of the majority of anaerobic organisms of clinical importance.

The formulation includes yeast extract as a source of vitamins and starch is included to absorb toxic
products’. Sufficient arginine is added to ensure growth of Eubacterium lentum?, whilst haemin and vitamin K
are present as they are essential for the growth of Bacteroides spp®. Pyruvate is present as an energy source
for asaccharolytic cocci such as Veillonella spp. It also eliminates traces of hydrogen peroxide which may be
produced by the action of molecular oxygen on medium constituents®. Sodium succinate improves the
growth of Prevotella melaninogenica and Bacteroides spp®. It is included together with the reducing agent L-
cysteine hydrochloride, which has been shown to stimulate directly the growth of some anaerobes®.

Technique

It is preferable to use freshly reconstituted and sterile medium which is inoculated as soon as it has cooled
to room temperature. Tubes which are not used on the day of preparation should be placed in a boiling
water bath or steamer for approximately 15 minutes to remove dissolved oxygen. They should be allowed to
cool without agitation and then inoculated.

Storage conditions and Shelf life
Anaerobe Basal Broth should be stored tightly capped in the original container at 10-30°C. When stored as
directed, the medium will remain stable until the expiry date printed on the label.

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Straw/green coloured solution.

Quality control

Positive controls: Expected results
Peptostreptococcus anaerobius Turbid growth
ATCC® 27337*

Prevotella loescheii ATCC® 15930 Turbid growth
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®
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ANTIBIOTIC MEDIUM No. 1
SEED AGAR

Code: CM0327
A medium recommended for the seed layer in the preparation of plates for the microbiological assay of

antibiotics.
Formula gml/litre
Peptone 6.0
Tryptone 4.0
Yeast extract 3.0
‘Lab-Lemco’ powder 1.5
Glucose 1.0
Agar No.1 11.5
pH 6.5 + 0.2

Directions

Suspend 27 g in 1 litre of distilled water and bring to the boil to dissolve completely. Sterilise by autoclaving
at 121°C for 15 minutes.

Description
This is perhaps the most important medium in antibiotic assay work and it is in a specially modified form to
take advantage of the properties of Oxoid Agar No. 1.

Hanus, Sands and Bennett' drew attention to the inhibitory properties which certain agars have towards
some antibiotics, particularly streptomycin, kanamycin, polymyxin B and neomycin. Because Oxoid Agar
No. 1 does not share these inhibitory properties it is especially suited to antibiotic assay work. In addition,
this agar, with its superior diffusion properties, produces more clearly defined inhibition zones.

NB. In the Oxoid formulation, only 11.5 g of Agar No. 1 are used to give the equivalent gel strength of 15 g
ordinary agar.

This medium is used as a seed agar with Micrococcus flavus for the plate assay of bacitracin; with Sarcina
lutea for the plate assay of chloramphenicol and with Staphylococcus aureus for the assay of kanamycin
sulphate, penicillin G, sodium methicillin and sodium oxacillin.

It is also employed as a base agar in the assay of the following drugs: chloramphenicol, kanamycin sulphate,
colistin sulphate, sodium methicillin, sodium oxacillin and vancomycin hydrochloride.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.
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Quality control

Positive control: Expected results

Bacillus subtilis ATCC® 6633* Good growth; cream coloured colonies
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

Reference
1. Hanus F. J., Sands J. G. and Bennett E. O. (1967) Applied Microbiology 15(1). 31-34.

ANTIBIOTIC MEDIUM No. 3 ASSAY BROTH

Code: CM0287
Used in the serial dilution assay of penicillin and other antibiotics.

Formula gml/litre
Peptone 5.0
Yeast extract 1.5
‘Lab-Lemco’ powder 1.5
Glucose 1.0
Sodium chloride g1
Dipotassium hydrogen phosphate 3.68
Potassium dihydrogen phosphate 1.32
pH 7.0 £ 0.2

Directions

Add 17.5 g to 1 litre of warm (60°C) distilled water and mix well to dissolve. Distribute and sterilise by
autoclaving at 121°C for 15 minutes.

Description
Medium No. 3 is used in the turbidimetric assay of penicillin and tetracycline with Staphylococcus aureus.

Taking advantage of modern technology, this medium is based on the original ‘Penassay Broth’ which has
been withdrawn.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured solution.

Quality Control

Positive control: Expected results
Staphylococcus aureus ATCC® 25923* Turbid growth
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®
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ARCOBACTER BROTH

Code: CM0965
An enrichment broth for Arcobacter species

Formula gml/litre
Peptone 18.0
Yeast extract 1.0
Sodium chloride 5.0
pH 7.2 +0.2

Directions for use with CAT Supplement SR0174
Dissolve 12 g of Arcobacter Broth in 500 ml of distilled water. Sterilise at 121°C for 15 minutes.

Allow to cool to 50°C and add one vial of CAT Selective Supplement SR0174 reconstituted as directed.
Dispense into sterile containers.

Directions for use with CCDA Supplement SR0155
Dissolve 12 g of Arcobacter Broth in 500 ml of distilled water. Sterilise at 121°C for 15 minutes. Allow to cool
to 50°C and add one vial of CCDA Selective Supplement SR0155 reconstituted as directed.

Dispense into sterile containers.
Incubate at 30°C aerobically for 24 hours.

Description

Oxoid Arcobacter Broth is intended for use with Cefoperazone, Amphotericin B, Teicoplanin (CAT) Selective
Supplement SR0174 as a selective enrichment broth for the growth of Arcobacter species and with the more
selective CCDA SR0155 for the selective enrichment of Arcobacter butzleri.

Peptones in the base medium are specifically designed to provide the ideal growth conditions for Arcobacter
species. The incubation conditions and the absence of blood or charcoal supplements suppress the growth
of Campylobacter species. Cefoperazone, Amphotericin B and Teicoplanin are added to suppress the growth
of competing flora, but allow the growth of Arcobacter species. CCDA Selective Supplement SR0155 is
substituted for CAT to selectively isolate Arcobacter butzleri'?.

Arcobacters are micro aerophilic, Gram-negative rods, which were formerly classified as Campylobacter®.

Four Arcobacter species have been identified: Arcobacter butzleri, Arcobacter cryaerophilus, Arcobacter
skirrowii and Arcobacter nitrofigilis, all of which have a greater propensity to grow in air than Campylobacter
spp.

Arcobacter butzleri, Arcobacter cryaerophilus, and Arcobacter skirrowii have been associated with disease in
humans*®, and typically are isolated from faecal samples.

Arcobacter butzleri has been isolated from patients with bacteraemia, peritonitis, endocarditis and diarrhoea.
Patients with Arcobacter butzleri-associated diarrhoea typically suffer from abdominal pain and nausea,
fever, chills, vomitting and malaise, but the organism has also been implicated in an outbreak of recurrent
abdominal cramps without diarrhoea®. The source of infection is usually contaminated water or sewage®.

Arcobacter cryaerophilus group 1B has been isolated from patients with bacteraemia and diarrhoea’®,
although it is a much less common human isolate than Arcobacter butzleri®.

Arcobacter nitrofigilis has only been isolated from marsh grass to date, never from humans or animals. It is
not thought to be clinically significant’.

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured solution.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
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Quality Control

Positive control:

Arcobacter butzleri ATCC® 12481 White/grey colonies

Negative control:

Escherichia coli ATCC® 25922 Inhibited
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ASPERGIUS MEDIUM - see AFPA MEDIUM

AZIDE BLOOD AGAR BASE

Code: CM0259

A selective medium for the detection and isolation of streptococci and staphylococci from faeces, sewage
and other specimens. With added blood the medium may be used for the determination of haemolytic

reactions.
Formula gml/litre
Tryptose 10.0
‘Lab-Lemco’ powder 3.0
Sodium chloride 5.0
Sodium azide 0.2
Agar 12.0
pH7.2 +0.2

Directions

Suspend 30 g in 1 litre of distilled water and bring to the boil to dissolve completely. Sterilise by autoclaving
at 121°C for 15 minutes. For azide blood agar, cool to 45-50°C and add 5% of sterile blood.

Description

A selective medium for the detection and isolation of streptococci from faeces, sewage, and other
specimens containing a mixed flora. Azide Blood Agar Base is similar to the medium used by Edwards' for
the isolation of mastitis streptococci. Sodium azide has a bacteriostatic effect on most Gram-negative
organisms but permits growth of Gram-positive organisms such as streptococci and some strains of
staphylococci. Proteus species are slightly more resistant than other Enterobacteriaceae but swarming is
prevented (Snyder and Lichstein?, Lichstein and Snyderd).

At the concentration and pH used, sodium azide exerts no appreciable effect on haemolysis so that the
medium, with added blood, may be used for the simultaneous determination of haemolytic reactions.

Azide blood agar is recommended by the American Public Health Association* for the isolation of
streptococci from cheese. The plates, inoculated with dilutions of emulsified cheese, are incubated at 35°C
and representative colonies subcultured for subsequent identification.

There are variations in formula of Azide Blood Agar Base which have been recommended for different
purposes:
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1. Packer® increased the sodium azide concentration to 0.9 g per litre and added 0.002 g per litre of crystal
violet. The pH was also adjusted to 6.8 + 0.1. This is a more selective medium for faecal streptococci in
foods®.

2. Packer® and Wood’ used the above formulation with 5% blood and crystal violet increased at 0.01 g per
litre, for the isolation of Erysipelothrix rhusiopathiae and Streptococcus pneumoniae.

3. Dale® and Bohm® recommended the addition of phenol (1.0-2.5 g per litre) to Packer's formulation to
isolate Erysipelothrix rhusiopathiae.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store prepared blood agar plates of medium at 2-8°C.

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality Control

Positive controls: Expected results

Enterococcus faecalis ATCC® 29212*  Good growth; white/grey colonies
Staphylococcus aureus ATCC® 25923* Good growth; white colonies
Negative control:

Proteus vulgaris ATCC® 13315 Inhibited

Escherichia coli ATCC® 25922* Inhibited

*This organism is available as a Culti-Loop®

Precautions
Proteus and Escherichia species may not always be inhibited on the Edward’s formulation.

Always use a light inoculum for best selective results.
Anaerobic incubation will enhance haemolytic reactions.

Haemolytic reactions will not be typical on Packer’s modification of Azide Blood Agar Base. Streptococcus
lactis will not grow on Packer’s modification with 5% sheep blood.

Read the section on Hazard Precautions for azide-containing media.
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AZIDE DEXTROSE BROTH (ROTHE)

Code: CM0868
For the detection of enterococci in water.

Formula

Peptone

Glucose

Sodium chloride

Di-potassium hydrogen phosphate
Potassium dihydrogen phosphate
Sodium azide

Final pH 6.8 + 0.2

Direction

gm/litre
20.0

5.0
5.0
2.7
2.7
0.2

Add 35.6 g to one litre of distilled water for single strength broth or 71.2 g for double strength broth. Heat

gently to dissolve. Dispense into final containers and sterilise by autoclaving at 121°C for 15 minutes.

Description

Azide Dextrose Broth (Rothe) is used for the detection of enterococci in water and sewage'.

The presence of enterococci serves as an indicator of faecal contamination. Enterococci are better indicators

than Escherichia coli of sewage pollution in chlorinated waters because they have a greater resistance to

chlorine.

Mallmann and Seligmann? recommended Azide Dextrose Broth for the quantitative determination of
enterococci in water, sewage, foods and other materials suspected of contamination with sewage.

A blend of peptone and glucose render Azide Dextrose Broth highly nutritious, and sodium chloride
maintains osmotic equilibrium. The use of sodium azide as an inhibitor of Gram-negative organisms has

been reported by several workers?*¢, and the concentration selected provides optimum protection for the
enterococci while largely suppressing the Gram-negative flora. The phosphate buffer system controls pH.

Technique

Inoculate 10 ml of medium with 1 ml of the test sample. Inoculate a further three tubes with 0.1 ml, 0.01 ml

and 0.001 ml sample respectively. For samples of 10 ml or more, use double strength broth. Incubate all
tubes at 35°C and examine for turbidity after 24 and 48 hours. For a more detailed description please
consult ‘Standard Methods for the Examination of Water and Wastewater’.

The presence of enterococci in the sample is indicated by turbidity in the broth.

Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance

Dehydrated medium: Straw coloured, free-flowing powder.
Prepared medium: Straw coloured solution.

Quality control

Positive control:
Enterococcus faecalis ATCC® 29212*

Negative control:
Escherichia coli ATCC® 25922*

*This organism is available as a Culti-Loop®

Precautions

Expected results
Turbid growth

No growth

This product contains less than 1% azide and has low toxicity. However, when handling the powder, wear
gloves, mask and eye protection. When washing azide products down sinks, use sufficient water to prevent

accumulation of azide in the plumbing.
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BACILLUS CEREUS SELECTIVE AGAR BASE

Code: CM0617
A selective and diagnostic medium for the isolation and enumeration of Bacillus cereus.

Formula gml/litre
Peptone 1.0
Mannitol 10.0
Sodium chloride 2.0
Magnesium sulphate 0.1
Disodium hydrogen phosphate 2.5
Potassium dihydrogen phosphate 0.25
Bromothymol blue 0.12
Sodium pyruvate 10.0
Agar 15.0
pH 7.2 £ 0.2

BACILLUS CEREUS SELECTIVE SUPPLEMENT
Code: SR0099

Vial contents (each vial is sufficient

or 500 ml of medium) per vial per litre
Polymyxin B 50,000 IU 100,000
Directions

Suspend 20.5 g in 475 ml of distilled water and bring gently to the boil to dissolve completely. Sterilise by
autoclaving at 121°C for 15 minutes. Cool to 50°C and aseptically add the contents of one vial of Oxoid
Bacillus Cereus Selective Supplement reconstituted as directed, then add 25 ml of sterile Egg Yolk Emulsion
SR0047. Mix well and pour into sterile Petri dishes.

Description

Bacillus Cereus Selective Agar, is based on the highly specific diagnostic and selective PEMBA medium,
developed by Holbrook and Anderson' for the isolation and enumeration of Bacillus cereus in foods. It meets
the requirements for a medium that is sufficiently selective to be able to detect small numbers of Bacillus
cereus cells and spores in the presence of large numbers of other food contaminants. The medium is also
sufficiently diagnostic that colonies of Bacillus cereus are readily identified and confirmed by microscopic
examination.

The role of Bacillus cereus in food poisoning, particularly from the consumption of contaminated rice, is now
well documented?3#. The organism has also been implicated in eye infections®® and a wide range of other
conditions including abscess formation, meningitis, septicaemia and wound infection. Bacillus cereus is
recognised as a significant pathogen in post-operative and post-traumatic wounds of orthopaedic patients’.
Amongst veterinarians, Bacillus cereus is a known cause of disease, especially mastitis, in ewes and heifers®.
In the formulation of Bacillus Cereus Selective Agar a peptone level of 0.1% and the addition of sodium
pyruvate improve egg yolk precipitation and enhance sporulation. Bromothymol blue is added as a pH
indicator to detect mannitol utilisation. The medium is made selective by addition of Bacillus Cereus
Selective Supplement, which gives a final concentration of 100 U of polymyxin B per ml of medium.
Polymyxin B, as a selective agent for the isolation of Bacillus cereus has been previously suggested by
Donovan® and found to be satisfactory by Mossel™. It is recommended that, where large numbers of fungi

2006 2-47

—



CULTURE MEDIA PAGES AMENDED 16/6/06 12:46 pm Page 48 $

Culture Media

are expected in the inoculum, cycloheximide (SR0222) is added to the medium at a final concentration of 40
mg/litre.

The primary diagnostic features of the medium are the colonial appearance, precipitation of hydrolysed
lecithin and the failure of Bacillus cereus to utilise mannitol.

The typical colonies of Bacillus cereus are crenated, about 5 mm in diameter and have a distinctive turquoise
to peacock blue colour surrounded by a good egg yolk precipitate of the same colour.

These features distinguish Bacillus cereus from other Bacillus species except Bacillus thuringiensis. Other
egg yolk-reacting organisms which can grow on the medium, including Staphylococcus aureus, Serratia
marcescens and Proteus vulgaris are distinguished from Bacillus cereus by colony form and colour. These
organisms also produce an egg yolk-clearing reaction in contrast to egg yolk precipitate produced by
Bacillus cereus.

Microscope examination for presence of lipid globules in the vegetative cells is recommended as a rapid and
confirmatory test for Bacillus cereus and replaces the need for biochemical testing. Holbrook and Anderson'
have confirmed that only Bacillus cereus of the Bacillus species are capable of possessing lipid globules in
their vegetative cells when grown on the selective medium. One further advantage of this test is that strains
of Bacillus cereus that react only weakly or not at all with egg yolk can be detected and confirmed.

Technique

1. Homogenise 10g of the food sample for 30 seconds in 90 ml of 0.1% Peptone Water CM0009 using a
Stomacher 400". Dried foods should first be rehydrated by soaking 20 g in 90 ml of Tryptone salt solution
(Tryptone LP0042 0.3% and sodium chloride 0.8%, pH 7.3) for 50 minutes at room temperature. Add a
further 90ml of 0.1% peptone water to give a final dilution of 10-1. Homogenise for 30 seconds using the
Stomacher 400.

Further dilutions of the homogenate should be made in 0.1% peptone water.

Inoculate 0.1 ml amounts of the 10-1 and higher dilutions on to the surface of the medium.
Incubate the plates at 35°C for 24 hours.

Examine for typical colonies of Bacillus cereus.

Leave the plates for a further 24 hours at room temperature in order to detect all the Bacillus cereus
colonies.

7. Confirm the presumptive identification of Bacillus cereus by the Rapid Confirmatory Staining Procedure.
8. Report the results as the number of Bacillus cereus colonies per gram weight of the food sample.

The medium may also be used for detecting Bacillus cereus in milk. When necessary, decimal dilutions of
the samples should be made in 0.1% peptone water. Undiluted and diluted samples are inoculated directly
onto plates of agar and incubated. An incubation temperature of 30°C for 18 hours is recommended as
optimal for promoting the growth of Bacillus cereus relative to that of other organisms®.

For examining clinical specimens plates may be inoculated in the usual way.

L I

Rapid Confirmatory Staining Procedure

This staining method was developed by Holbrook and Anderson' combining the spore stain of Ashby™ and
the intracellular lipid stain of Burdon™. For reasons of safety, Citroclear* replaces xylene in the original
technique.

Procedure
1. Prepare films from the centre of a 1-day-old colony or from the edge of a 2-day colony.

2. Air-dry the film and fix with minimal heating.

3. Flood the slide with aqueous 5% w/v malachite green and heat with a flaming alcohol swab until steam
rises. Do not boil.

Leave for 2 minutes without re-heating.

Wash the slide with running water and blot dry.

Flood the slide with 0.3% w/v Sudan black in 70% ethyl alcohol. Leave for 15 minutes.
Wash the slide with running Citroclear* from a wash bottle for 5 seconds.

Blot dry using filter paper.

Flood the slide with aqueous 0.5% w/v safranin for 20 seconds.

10. Wash under running water.

11. Blot dry and examine under the microscope using the oil immersion lens. A blue filter may be used to
accentuate the appearance of the lipid granules but this will give a blue colour cast to the red of the
cytoplasm.

*Citroclear is available from: H.D. Supplies, Aylesbury, Buckinghamshire. Tel: +44 (0)1296 431920
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Characteristic appearance of B. cereus vegetative cells
(i) Cells are 4-5 micron long and 1.0-1.5 micron wide with square ends and rounded corners.

(i) The spores stain pale green to mid green, are central or paracentral in position and do not swell the
sporangium.

(i) Lipid globules are black and the vegetative cytoplasm red.

The appearance, together with the typical colony form, confirms the identification of Bacillus cereus.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

The prepared medium may be stored at 2-8°C.

Appearance
Dehydrated medium: Dark straw/yellow coloured, free-flowing powder.

Prepared medium: Dark blue coloured gel.

Quality control

Positive control: Expected results

Bacillus cereus ATCC® 10876 Good growth; pale blue colonies with
precipitate and peacock blue medium

Negative controls:
Bacillus subtilis ATCC® 6633 Growth; straw coloured colonies
Escherichia coli ATCC® 25922* Inhibited

*This organism is available as a Culti-Loop®
Precautions
On this medium Bacillus cereus is indistinguishable from Bacillus thuringiensis.

Identify Bacillus cereus by colony form, colour, egg yolk hydrolysis and confirm with cell and spore
morphology™.

Occasional strains of Bacillus cereus show weak or negative egg yolk reactions.
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BAIRD-PARKER AGAR BASE

Code: CM0275
A selective and diagnostic medium for the isolation and enumeration of Staphylococcus aureus in foods.

Formula gml/litre
Tryptone 10.0
‘Lab-Lemco’ powder 5.0
Yeast extract 1.0
Sodium pyruvate 10.0
Glycine 12.0
Lithium chloride 5.0
Agar 20.0
pH 6.8 + 0.2
Directions

Suspend 63 g in one litre of distilled water and boil to dissolve the medium completely. Dispense into tubes
or flasks and sterilise by autoclaving at 121°C for 15 minutes. Cool to 50°C and aseptically add 50 ml of Egg
Yolk Tellurite Emulsion SR0054. Mix well before pouring.

Prepared plates may be stored at 4°C.

Description (with E-Y-T Emulsion SR0054)
Baird-Parker' developed this medium from the tellurite-glycine formulation of Zebovitz et al.? and improved
its reliability in isolating Staphylococcus aureus from foods.

Baird-Parker added sodium pyruvate, to protect damaged cells and aid their recovery® and egg yolk
emulsion as a diagnostic agent. It is now widely recommended by national and international bodies for the
isolation of Staphylococcus aureus*.

The selective agents glycine, lithium and tellurite have been carefully balanced to suppress the growth of
most bacteria present in foods, without inhibiting Staphylococcus aureus.

Egg yolk emulsion makes the medium yellow and opaque. Staphylococcus aureus reduces tellurite to form
grey-black shiny colonies and then produces clear zones around the colonies by proteolytic action. This
clear zone with typical grey-black colony is diagnostic for Staphylococcus aureus. On further incubation,
most strains of Staphylococcus aureus form opaque haloes around the colonies, and this is probably the
action of a lipase. Not all strains of Staphylococcus aureus produce both reactions. Some strains of
Staphylococcus saprophyticus produce both clear zones and opaque haloes but experienced workers can
distinguish these from Staphylococcus aureus by the longer incubation time required®.

Colonies typical of Staphylococcus aureus but without an egg yolk reaction should also be tested for
coagulase production®.
Egg yolk reaction negative strains of Staphylococcus aureus may occur in some foods, especially cheese.

Smith and Baird-Parker’ found that the addition of 50 mg of sulphametazine per ml of medium suppressed
the growth and swarming of Proteus species. Small numbers of Staphylococcus aureus could then be
recovered from specimens containing mixed Proteus strains.

Baird-Parker and Davenport® showed that the recovery of damaged staphylococci was greater on Baird-
Parker medium than on other recovery media tested.

Broeke® and de Waart et al.” found Baird-Parker medium valuable in ecological studies on foods
incriminated in staphyloenterotoxicosis. 97.5% of the 522 strains of Staphylococcus aureus tested, isolated
from human and food origins developed characteristically and quantitatively on Baird-Parker medium.
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Colony characteristics of typical organisms on Baird-Parker Egg Yolk-Tellurite Medium

Organism Growth Colony
Staphylococcus Good Grey-black shiny convex 1-1.5 mm
aureus diameter (18 hours) up to 3 mm (48

hours) narrow white entire margin
surrounded by zone of clearing 2-5 mm

Staphylococcus Variable Not shiny black and seldom produces

epidermidis clearing

Staphylococcus Variable Irregular and may produce clearing

saprophyticus Wide opaque zones may be produced
in 24 hrs

Micrococcus species Variable Very small in shades of brown and
black. No clearing

Bacillus species Variable Dark brown matt with occasional
clearing after 48 hrs

Escherichia coli. Variable Large brown black

Proteus species Variable Brown black with no clearing

Yeasts Variable White, no clearing

Technique

1. Dry the surface of agar plates for a minimal period of time prior to use.

2. With a glass spatula, spread 0.1 ml aliquots of food dilutions made up in Buffered Peptone Water on the
agar surface until it is dry. Up to 0.5 ml may be used on larger dishes (24 cm).

3. Incubate the inverted dishes at 35°C. Examine after 24 hours and look for typical colonies of
Staphylococcus aureus. Re-incubate negative cultures for a further 24 hours.

Quantitative results
Incubate the dishes for 48 hours and select those with 20-200 colonies.

Count the Staphylococcus aureus-like colonies and test them for coagulase reaction.
Report Staphylococcus aureus results per gram of food.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Prepared plates of medium are best used freshly prepared™.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality control

Positive control: Expected Results (48 hours)

Staphylococcus aureus ATCC® 25923* Good growth; black shiny colonies
with white and clear zones

Negative control:

Staphylococcus epidermidis ATCC® Inhibited or no growth

155

*This organism is available as a Culti-Loop®

Precautions
Regard all suspicious colonies as Staphylococcus aureus regardless of negative reactions in the medium and
carry out further tests.

Colonies of some contaminating organisms growing in close proximity to the coagulase positive colonies
may partially digest the coagulase halo reaction.

References
1. Baird-Parker A. C. (1962) J. Appl. Bact. 25. 12-19.
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BAIRD-PARKER AGAR BASE (RPF)

Code: CM0961

An improved base medium for use with RPF Supplement. This conforms to ISO 6888 Part 2 for the
enumeration of coagulase-positive staphylococci.

Formula gml/litre
Pancreatic digest of casein 10.0
Meat extract 5.0
Sodium pyruvate 10.0
Yeast extract 1.0
Glycine 12.0
Lithium chloride 5.0
Agar 20.0
pH 7.2 +0.2

RPF SUPPLEMENT
Code: SR0122

Vial contents (per vial sufficient for 100 ml

of medium) per vial per litre

Bovine fibrinogen 0.375¢g 3.75 g

Rabbit plasma 2.5 ml 25.0 ml

Trypsin inhibitor 2.5 mg 25.0 mg

Potassium tellurite 2.5 mg 25.0 mg
Directions

Suspend 6.3 g of Baird-Parker Agar Base (RPF) in 90 mis of distilled water. Bring to the boil to dissolve
completely. Sterilise by autoclaving at 121°C for 15 minutes. Cool to 48°C and add 1 vial of RPF Supplement
(SR0122), reconstituted as directed. Mix well and pour plates.

NB: Baird-Parker Agar Base (RPF) should only be used with RPF Supplement.

Description

Staphylococcus aureus is a Gram-positive coccus capable of producing enterotoxin which can induce food
poisoning. The organisms may be present in small numbers in many foods and if allowed to multiply
unchecked may produce highly heat-resistant enterotoxins. The ability of Staphylococcus aureus to produce
lecithinase and lipase has been recognised for many years and the detection of these enzymes in egg yolk
medium has become a widely used procedure for the identification of this organism. The ability of
Staphylococcus aureus to produce coagulase using a similar basal formulation enables confirmatory
diagnosis with the incorporation of rabbit plasma into the base medium.

Rabbit Plasma Fibrinogen Agar (RPF Agar) is based on the formulation described by Beckers et al.'. This
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medium is a modification of Baird-Parker Medium and is recommended for the selective isolation,
enumeration and confirmation of Staphylococcus aureus from food and other specimens?.

The RPF Agar formulation retains the Baird-Parker Agar Base which has been specifically formulated to
resuscitate injured cells®. This medium differs from Baird-Parker Medium in that the egg yolk emulsion has
been replaced by fibrinogen, rabbit plasma and trypsin inhibitor. The fibrinogen was added to enhance the
coagulase reaction in the RPF Agar‘. Rabbit plasma was selected and it was found to be more specific for
the coagulase activity when compared to other sources of plasma’'. Trypsin inhibitor was added to prevent
fibrinolysis.

The RPF Agar supplement has been modified in one respect from the original formulation in that the
potassium tellurite content has been reduced four-fold, i.e. from 0.01% to 0.0025% w/v. This reduction was
necessary as it was discovered in the Oxoid laboratory that some strains of Staphylococcus aureus were
sensitive to potassium tellurite when used at 0.01% w/v in RPF Agar®. This modification of RPF Agar was
found to give comparable growth and selectivity to that achieved on Baird-Parker Medium. The improved
productivity of RPF Agar has also been confirmed by other laboratories®’. The reduction in potassium
tellurite concentration in RPF Agar results in Staphylococcus aureus strains forming white or grey or black
colonies, which are surrounded by an opaque halo of precipitation, i.e. the coagulase reaction.

Technique
Surface Inoculation Method
1. Prepare the RPF Agar plates as directed.

2. Process the food sample in a stomacher or Waring blender using the recommended sample size and
diluent.

3. Separate plates are inoculated with 0.1 ml of the prepared samples and the subsequent decimal dilutions
of them.

4. Incubate at 35°C and examine after 24 and 48 hours incubation.

5. Count all the colonies that have an opaque halo of precipitation around them. Do not limit the count to
black colonies.

6. Report as number of coagulase positive staphylococcus isolated per gram of food.

Pour Plate Method
1. Prepare the RPF Agar as directed and hold at 48°C.

2. Process the food sample in a stomacher or Waring blender using the recommended sample size and
diluent.

3. Add 1 ml of the prepared sample (initial suspension and subsequent decimal dilution) into each sterile
Petri dish.

Add aseptically 20 ml of sterile RPF Agar and prepare pour plates.

Incubate at 35°C and examine after 24-48 hours.

Count all the colonies that have an opaque halo of precipitation around them.

7. Report as number of coagulase positive staphylococcus isolated per gram of food.

o o p

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Prepared plates of medium are best used freshly prepared'2.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.
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Quality control

Positive control:
Staphylococcus aureus ATCC® 25923*

Negative controls:

Staphylococcus epidermidis
ATCC® 12228*

Bacillus subtilis ATCC® 6633*

Expected results

Good growth: grey/black colonies with
coagulase zones

Inhibited growth: grey/black colonies
with no zones

No growth

*This organism is available as a Culti-Loop®
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BCYE - see BUFFERED CHARCOAL YEAST EXTRACT

BiGGY AGAR

Code: CM0589
For the isolation and presumptive identification of Candida species.

Formula gml/litre
Yeast extract 1.0
Glycine 10.0
Glucose 10.0
Sodium sulphite 3.0
Bismuth ammonium citrate 5.0
Agar 13.0
pH 6.8 = 0.2
Directions

Suspend 42 g in 1 litre of distilled water and bring gently to the boil to dissolve the agar. Allow to cool to
50-55°C. Mix gently to disperse the flocculant precipitate and pour into sterile Petri dishes. DO NOT
AUTOCLAVE THE MEDIUM.

Description
BiGGY, Bismuth Sulphite Glucose Glycine Yeast Agar, is based on the formulation developed by Nickerson'
and may be used for the isolation and presumptive identification of Candida species.

In a study of sulphite reduction by yeasts, the ability of many yeasts to reduce a bismuthyl hydroxy
polysulphite was noted. This was demonstrated to be most evident in Candida species, but strong reducing
ability was confined to Candida albicans, Candida krusei and Candida tropicalis. Growth on an acidic or
neutral medium containing bismuth sulphite produced black colonies because of the extra-cellular reduction
of the bismuth sulphite, to bismuth sulphide.

The bismuth sulphite complex confers a high degree of selectivity to the medium, and most strains of
bacteria are inhibited on BiGGY Agar.

Barr and Collins? described the addition of neomycin sulphate to the medium at 2 mg per litre to improve
inhibition of accompanying bacterial flora.
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The medium may be used for the isolation and presumptive identification of Candida albicans and Candida
tropicalis from sputum?® and vaginal smears*. It is a recommended medium for the quality assessment of
pharmaceutical and cosmetic products®.

Technique

Reconstitute the medium as directed and pour into sterile Petri dishes to contain approximately 20 ml of
medium.

Freshly prepared plates should be used. Reactions on slant cultures are unsatisfactory’.

Incubate the plates at 28-30°C and examine daily for evidence of sulphite reduction.

Colony appearance on BiGGY Agar (48 hours)

Colony morphology

C. albicans Smooth, circular brown black, slight mycelial fringe;
no colour diffusion into surrounding medium; no
sheen.

C. tropicalis Smooth, dark brown with black centres; slight mycelial
fringe; diffuse blackening of medium after 72 hours;
sheen.

C. krusei Large, flat, wrinkled silvery brown black with brown
peripheries; yellow halo diffused into medium.

C. pseudotropicalis = Medium size, flat, dark reddish brown glistening; slight
mycelial fringe; no diffusion.

C. parakrusei Medium size, flat, wrinkled, glistening dark reddish
brown with lighter periphery; extensive yellow mycelial
fringe.

C. stellatoidea Medium size, flat, dark brown; very light mycelial
fringe.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Medium should be freshly prepared just prior to use.

Quality control

Positive controls: Expected results

Candida albicans ATCC® 10231* Good growth; brown coloured colonies
Candida tropicalis ATCC® 750* Good growth; brown coloured colonies
Negative control:

Escherichia coli ATCC® 25922* No growth

*This organism is available as a Culti-Loop®

Precautions
Carry out further tests to confirm identity of isolated yeasts.

Do not use slants of medium because the reactions are unsatisfactory.

The flocculent precipitate present in the molten medium must be evenly suspended whilst dispensing the
agar.

References
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BILE AESCULIN AGAR

Code: CM0888
A differential medium for the isolation and presumptive identification of enterococci/Group D streptococci.

Formula gml/litre
Peptone 8.0
Bile salts 20.0
Ferric citrate 0.5
Aesculin 1.0
Agar 15.0
pH 7.1 +0.2
Directions

Suspend 44.5 g in 1 litre of distilled water and bring gently to the boil to dissolve completely. Sterilise by
autoclaving at 121°C for 15 minutes.

Description

The major use of Bile Aesculin Agar is to differentiate between enterococci/Group D streptococci and non
Group D streptococci. It may also be used for the presumptive identification of other groups of organisms.
Enterococci/Group D streptococci hydrolyse aesculin to form aesculetin and dextrose. Aesculetin combines
with ferric citrate in the medium to form a dark brown or black complex which is indicative of a positive
result. Bile salts will inhibit Gram-positive bacteria other than enterococci/Group D streptococci.

The value of bile tolerance together with hydrolysis of aesculin as a means of presumptively identifying
enterococci/Group D streptococci is widely recognised’2*4%,

The use of these parameters forms the basis of Bile Aesculin Agar and was described by Swan® who
concluded that the use of this medium is a valid alternative to Lancefield grouping for the recognition of
enterococci/Group D streptococci.

Facklam’ further confirmed its usefulness in differentiating enterococci/Group D streptococci from non Group
D streptococci while other workers have used the medium for presumptive identification of the Klebsiella-
Enterobacter-Serratia group amongst the Enterobacteriaceae®®".

Technique
Using a sterile loop inoculate the medium with 4-5 colonies and incubate at 37°C for 18-24 hours.

The result is positive for bile salt tolerance and aesculin hydrolysis if blackening of the medium occurs.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.
Prepared medium: Straw brown coloured gel.

Quality control

Positive controls: Expected result
Enterococcus faecalis ATCC® 29212*  Good growth; brown coloured colonies
with aesculin hydroysis

Enterobacter aerogenes Good growth; brown coloured
ATCC® 13048* colonies with aesculin hydrolysis
Negative control:

Streptococcus pyogenes No growth

ATCC® 19615~
*This organism is available as a Culti-Loop®

References
1. Facklam R. R. and Moody M. D. (1970). Appl. Microbiol. 20. 245-250.
2. Isenberg H. D., Goldberg D. and Sampson J. (1970). Appl. Microbiol. 20. 433-436.
3. Sabbaj J., Sutter V. L. and Finegold S. M. (1971). Appl. Microbiol. 22. 1008-1011.
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BISMUTH SULPHITE AGAR

Code: CM0201

A modification of the original Wilson and Blair Medium for the isolation of Salmonella typhi and other
salmonellae. It is particularly useful for the isolation of lactose-fermenting salmonellae.

Formula gml/litre
Peptone 5.0
‘Lab-Lemco’ powder 5.0
Glucose 5.0
Disodium phosphate 4.0
Ferrous sulphate 0.3
Bismuth sulphite indicator 8.0
Brilliant green 0.016
Agar 12.7
pH 7.6 + 0.2
Directions

Suspend 20 g in 500 ml of distilled water in a 1 litre flask. Heat gently with frequent agitation until the
medium just begins to boil and simmer for 30 seconds to dissolve the agar. Cool to 50-55°C, mix well to
disperse suspension and pour thick plates (25 ml medium per plate). Allow the medium to solidify with the
dish uncovered. Larger volumes may be prepared if great care is taken and adequate head space provided.

Dry the plates before use but take care to avoid overdrying. Correctly prepared plates should have a smooth,
cream-like opacity with a pale straw colour. There should be no sedimentation of the indicator. DO NOT
OVERHEAT - DO NOT AUTOCLAVE

Description

Bismuth Sulphite Agar is a modification of the original Wilson and Blair' selective medium for the isolation
and preliminary identification of Salmonella typhi and other salmonellae from pathological material, sewage,
water supplies, food and other products suspected of containing these pathogens. In this medium freshly
precipitated bismuth sulphite acts together with brilliant green as a selective agent by suppressing the
growth of coliforms, whilst permitting the growth of salmonellae. Sulphur compounds provide a substrate for
hydrogen sulphide production, whilst the metallic salts in the medium stain the colony and surrounding
medium black or brown in the presence of hydrogen sulphide.

Atypical colonies may appear if the medium is heavily inoculated with organic matter. Such a situation may
be prevented by suspending the sample in sterile saline and using the supernatant for inoculation.

The freshly prepared medium has a strong inhibitory action? and is suitable for heavily contaminated
samples. Storing the poured plates at 4°C for 3 days causes the medium to change colour to green, making
it less selective with small numbers of salmonellae being recovered®. However, for Salmonella typhi recovery
the latter technique is not recommended-.

Where the number of salmonellae is expected to be small, enrichment methods may be employed.
The use of this medium is advocated by several authorities®®’.

Technique

Bismuth Sulphite Agar may be used in conjunction with other selective enteric agars for the isolation of
salmonellae by direct plating or from enrichment media®. Thus the following scheme may be adopted.
Inoculate directly on Bismuth Sulphite Agar and one or more of the following:

Desoxycholate Citrate Agar CM0227 or DCLS Agar CM0393
XLD Agar CM0469
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Brilliant Green Agar CM0329
MacConkey Agar No. 3 CM0115

At the same time inoculate an enrichment broth, such as Selenite Broth Base CM0395 + Sodium Biselenite
LP0121 or Tetrathionate Broth CM0343. Sub-culture on to Bismuth Sulphite Agar and any other selective
medium after 12-18 hours incubation. Examine the plates after 18 hours incubation and sub-culture suspect
colonies to identification media, e.g. Kligler Iron Agar CM0033.

All negative plates should be incubated for 48 hours.
Salmonella typhi
Appearance

Black ‘rabbit-eye’ colonies with a black zone and metallic sheen surrounding the colony after 18 hours.
Uniformly black after 48 hours incubation.

Other Salmonella species
Appearance

Variable colony appearance after 18 hours, they may be black, green or clear and mucoid. Uniformly black
colonies are seen after 48 hours, often with widespread staining of the medium and a pronounced metallic
sheen.

Other organisms, e.g. coliform bacteria, Serratia, Proteus species
Appearance

Usually inhibited but occasional strains give dull green or brown colonies with no metallic sheen or staining
of the surrounding medium.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label. Note the following
comments:

Due to its contents of reactive and hygroscopic substances, dehydrated Bismuth Sulphite Agar quickly
deteriorates when exposed to the atmosphere. This is usually indicated by aggregation into a solid non-
friable mass, and by the development of a brown coloration. Medium reconstituted from such material is
brown, does not become green on storage, and is characterised by loss of differential and selective
properties. For this reason the powder should be stored in a cool, dry place and after use the container
should be properly closed.

Prepared medium
It is recommended that the medium should be used on the day of preparation.

Appearance
Dehydrated medium: Pale green coloured, free-flowing powder.

Prepared medium: Pale green coloured gel.

Quality control
Salmonella typhi should be used only in a Class Il laboratory, not for routine testing or in food laboratories.

Positive controls: Expected results

Salmonella poona NCTC 4840* Good growth; black coloured colonies
with metallic sheen

Salmonella typhimurium ATCC® 14028* Good growth; black coloured colonies
with metallic sheen

Negative controls:
Escherichia coli ATCC® 25922* Inhibited or no growth
Citrobacter freundii ATCC® 8090* Inhibited or no growth

*This organism is available as a Culti-Loop®

Precautions
Prepared plates of medium should not be stored for longer than two days at 2-8°C; after which time the dye
oxidises to give a green medium that can be inhibitory to some salmonellae.

Shigella species are usually completely inhibited.

Salmonella sendai, Salmonella cholera-suis, Salmonella berta, Salmonella gallinarum and Salmonella abortus-
equi are markedly inhibited®.
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It is important that the spreading technique yields well separated colonies. The typical colonial
characteristics will not develop if the growth is too heavy or confluent; Salmonella typhi colonies will appear
light green in these circumstances. Therefore, when in doubt, almost any growth on the medium should be
subject to further tests.
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BLASER-WANG SELECTIVE MEDIUM

A campylobacter medium which can inhibit the growth of Candida albicans.

COLUMBIA BLOOD AGAR BASE
Code: CM0331

Formula gml/litre
Special peptone 23.0
Starch 1.0
Sodium chloride 5.0
Agar 10.0
pH 7.3 £ 0.2

Directions

Add 39 g to 1 litre of distilled water. Boil to dissolve and sterilise by autoclaving at 121°C for 15 minutes.

CAMPYLOBACTER SELECTIVE SUPPLEMENT (BLASER-WANG)
Code: SR0098

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre

Vancomycin 5.0 mg 10.0 mg

Polymyxin B 1,250 IU 2,500 IU

Trimethoprim 2.5 mg 5.0 mg

Amophotericin B 1.0 mg 2.0 mg

Cephalothin 7.5 mg 15.0 mg
Directions

Reconstitute one vial as directed add the contents of one vial to 500 ml of sterile nutrient medium cooled to
approximately 50°C prepared from Columbia Agar or Blood Agar Base No. 2, with 10% defibrinated
horse/sheep blood or 5-7% laked horse blood SR0050, SR0051 or SR0048. Mix gently and pour into sterile
Petri dishes.
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Description
Campylobacter Selective Supplement Blaser-Wang is based on the formulation of Skirrow’, but with the
addition of amphotericin B and cephalothin?.

The inclusion of amphotericin B inhibits the growth of Candida albicans and cephalothin improves the
selectivity of the supplement.

Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance

Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Opaque red coloured gel.

References

1. Skirrow M. B. (1977) BMJ 2. 9-11.
2. Blaser M. J., Hardesty H. L., Powers B. and Wang W. L. L. (1980) J. Clin. Micro. 11. 309-313.

BLEB - see BUFFERED LISTERIA ENRICHMENT BROTH

BLOOD AGAR BASE

Code: CM0055
A non-selective general purpose medium which may be enriched with blood or serum.

Formula gml/litre
‘Lab-Lemco’ powder 10.0
Peptone neutralised 10.0
Sodium chloride 5.0
Agar 15.0
pH 7.3 £+ 0.2
Directions

Suspend 40 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
121°C for 15 minutes.

For blood agar, cool the Base to 50°C and add 7% of Defibrinated Horse Blood SR0050. Mix with gentle
rotation and pour into Petri dishes or other containers.

Description
Oxoid Blood Agar Base is a non-selective general purpose medium widely employed for the growth of
pathogenic and non-pathogenic bacteria:

(i) Without additions, the medium may be employed as a nutrient agar (a richer medium than Nutrient Agar
CMO00083), or as a medium for the short-term maintenance of stock cultures.

(i) With added serum or other enrichments, the medium becomes suitable for the cultivation of many
fastidious organisms. Serum and other thermolabile enrichments should be added to the sterilised
medium cooled to 45-50°C.

(iiiy With added blood, the medium is not only enriched, but becomes suitable for the determination of the
typical haemolytic reactions which are important diagnostic criteria for streptococci, staphylococci, and
other organisms. For blood agar, 7% of sterile blood should be added to the sterilised medium cooled to
45-50°C.

Blood Agar Base was used during investigations on irradiated Escherichia coli and other bacteria'®. It was

the most suitable medium for investigating the phages of Clostridium perfringens® and as the basis of a

selective medium for Clostridium perfringens*. It was used with added phenolphthalein phosphate for the

detection of phosphatase-producing staphylococci® and with added salt and agar for the assessment of
surface contamination on equipment and pig carcasses®. It was used for determining the salinity range of
growth of marine flavobacteria’.
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Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.
Prepared medium: Straw coloured gel.

Quality control

Positive controls: Expected results
Staphylococcus aureus ATCC® Good growth; grey white coloured
25923 colonies

Streptococcus pyogenes ATCC® Good growth; pale colonies; beta
19615* haemolysis

Streptococcus pneumoniae ATCC® Good growth; green grey coloured
6303* colonies; alpha heamolysis.
Negative control:

Uninoculated plate No change

*This organism is available as a Culti-Loop®

Precautions
The haemolytic reactions of organisms inoculated onto this medium will be affected by the animal blood
used e.g. horse or sheep and the incubation conditions e.g. aerobic, capnoeic or anaerobic®.

When horse blood is added to the medium Haemophilus haemolyticus colonies will produce beta-haemolysis
and mimic Streptococcus pyogenes®.

References

Alper T. and Gillies N. E. (1960) J. Gen. Microbiol. 22. 113-128.

Hodgkins Brenda and Alper T. (1963) J. Gen. Microbiol. 30. 307-315.

Williams Smith H. (1959) J. Gen. Microbiol. 21. 622-630.

Noble W. C. (1961) J. Path. Bact. 81. 523-526.

Noble W. C. (1962) J. Clin. Path. 15. 552-558.

Hansen N. H. (1962) J. Appl. Bact. 25. 46-53.

Hayes P. R. (1963) J. Gen. Microbiol. 30. 1-19.

Facklam R. R. (1980) in Manual of Clinical Microbiology. Eds. Lennette E. H., Balows A., Hausler W. J. &
Truant J. P. 3rd edn. Amer. Soc. for Microbiology. Washington DC. pp.88-110.

GNoaRrON

BLOOD AGAR BASE No. 2

Code: CM0271

An improved Blood Agar Base possessing enhanced nutritional properties suitable for the cultivation of
fastidious pathogens and other micro-organisms.

Formula gml/litre
Proteose peptone 15.0
Liver digest 2.5
Yeast extract 5.0
Sodium chloride 5.0
Agar 12.0
pH 7.4 +0.2
Directions

Suspend 40 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
121°C for 15 minutes. Cool to 45-50°C and add 7% sterile blood.

Mix with gentle rotation and pour into sterile dishes or other containers.
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Description

Oxoid Blood Agar Base No. 2 was developed to meet the demand for an especially nutritious blood agar
base which would permit the maximum recovery of delicate organisms without interfering with their
haemolytic reactions. In comparison with fresh digest agar, Blood Agar Base No. 2 may be shown to have
equal or superior growth promoting properties and chromogenic bacteria grown on the Oxoid medium show
enhanced pigment formation. Comparison with many other blood agars has shown that with Oxoid Blood
Agar Base No. 2 growth of many bacteria — especially the fastidious streptococci and pneumococci — is
considerably improved, as shown by luxuriant and early colonial development.

Oxoid Blood Agar Base No. 2 is specified by the American Food and Drug Administration for the preparation
of sheep blood agar'.

Phillips® described an improved medium for sporulation of Clostridium perfringens based on Blood Agar
Base No. 2 to which are added lysed horse blood, bile, sodium bicarbonate and quinoline.

The medium induced significant sporulation in all of 100 strains of Clostridium perfringens isolated from
human faeces.

Brucella:

To prepare a selective medium add Brucella Selective Supplement SR0083 or Modified Brucella Selective
Supplement SR0209 to 500ml of sterile, molten Blood Agar Base No. 2 containing 5-10% v/v inactivated
horse serum and 1% w/v dextrose?®.

Campylobacter:

To prepare a selective medium add Campylobacter Supplement (Skirrow)* SR0069 or Campylobacter
Supplement (Butzler)* SR0085 or Modified Butzler (ISO) Campylobacter Supplement SR0214 or
Campylobacter Supplement (Blaser-Wang)” to 500 ml of sterile, molten Blood Agar Base No. 2 containing
Campylobacter Growth Supplement SR0084 or SR0232 as required and 5-7% v/v horse or sheep blood
(SR0048, SR0O050 or SR0051).

Haemophilus:

For the primary isolation of Haemophilus species from specimens containing a mixed flora, use Blood Agar
Base No. 2 with added Defibrinated Horse Blood SR0050. Even better results may be obtained using the
horse blood agar plates with half of each spread with 2 drops of 10% saponin®. Where haemolytic reactions
are not important, for example when dealing with pure cultures, the Base may be used to prepare chocolate
agar. Add 10% of Defibrinated Horse Blood code SR0050 to the Base at 80°C and maintain at this
temperature for 5 to 10 minutes, agitating frequently. Cool to 50°C, mix well and pour plates.

Roberts, Higgs and Cole used Blood Agar Base No. 2 as the basis of a medium which is selective for
Haemophilus spp. in primary culture of clinical specimens. The medium distinguishes Haemophilus
influenzae and Haemophilus parainfluenzae by differences in colony colour™.

A selective chocolate blood agar for the culture of Haemophilus influenzae from respiratory secretions of
cystic fibrosis patients has been described'. The medium is based on Blood Agar Base No. 2 to which 7%
v/v horse blood and 8mg/litre of cefsulodin is added. Growth of Pseudomonas aeruginosa and
Staphylococcus aureus on this medium is inhibited.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.
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Quality control

Positive controls: Expected results

Blood Agar

Staphylococcus aureus ATCC® 25923* Good growth; white/grey colonies
Streptococcus pyogenes ATCC® Good growth; pale straw coloured
19615 colonies; B-haemolysis

Haemophilus influenzae ATCC® 35056 Good growth; colourless colonies

Brucella Agar
Brucella abortus ATCC® 4315 Good growth

Campylobacter Agar
Campylobacter jejuni ATCC® 29428* Good growth; grey/brown colonies

Negative controls:

Blood Agar

Uninoculated medium No change
Brucella Agar and Campylobacter

Agar

Escherichia coli ATCC® 25922* Inhibited

*This organism is available as a Culti-Loop®

Precautions
Brucella cultures are highly infective and must be handled under properly protected conditions. Incubate in

5-10% carbon dioxide atmosphere for 24-48 hours.
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BMPA SELECTIVE MEDIUM

A semi-selective medium for the isolation of Legionella pnumophila from clinical and environmental
specimens.

LEGIONELLA CYE AGAR BASE
Code: CM0655

Formula gml/litre
Activated charcoal 2.0
Yeast extract 10
Agar 13.0
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LEGIONELLA BMPA SELECTIVE SUPPLEMENT
Code: SR0111

Vial contents Per 100 mi Per 500 ml Per
vial vial litre
Cefamandole 0.4 mg 2.0 mg 4.0 mg
Polymyxin B 8,000 IU 40,000 IU 80,000 IU
Anisomycin 8 mg 40 mg 80 mg
Direction

Suspend 2.5 g of Legionella CYE Agar Base in 90 ml of distilled water and bring gently to the boil to dissolve
completely. Sterilise by autoclaving at 121°C for 15 minutes. Allow to cool to 50°C and aseptically add the
contents of one vial of Legionella BYCE Growth Supplement SR0110 and one vial of Legionella BMPA-«
Selective Supplement reconstituted as directed. Mix gently and pour into sterile Petri dishes. The final pH of
both media should be 6.9 + 0.2.

Description

The discovery of the causative organism of Legionnaires’ disease has been reviewed by Fallon'. Since that
review further progress has been made in culturing the organism from clinical specimens and also in the
enumeration of Legionella species from environmental samples. Feeley et al.? described a modification of
F-G Agar® in which acid hydrolysed casein was replaced by yeast extract as the source of protein and starch
was replaced by activated charcoal (Norit A) at a final concentration of 0.2% (w/v). This medium, which they
named CYE Agar? has been further supplemented with ACES Buffer and a-ketoglutarate and is described in
the literature as BCYE-a Medium*. BCYE-a Medium has been shown to yield optimal recovery of
Legionellaceae in a shorter incubation period from environmental samples and clinical specimens®.

Oxoid BCYE Medium is based on the formulation of Edelstein* and is prepared from Legionella CYE Agar
Base and Legionella BCYE Growth Supplement SR0110. The sterile lyophilised supplement contains ACES
Buffer/potassium hydroxide, a-ketoglutarate, ferric pyrophosphate and L-cysteine HCI. When added to CYE
Agar Base it stabilises the pH of the medium at 6.9 + 0.2 and provides essential growth factors.

Technique
For each sample, three plates should be inoculated: one after pretreatment with heat, one after pretreatment
with acid and one that has received neither pretreatment.

Heat pre-treatment
1. Take 10 ml of concentrated sample and place in a water bath at 50°C for 30 minutes.

Acid pre-treatment
1. Take 10 ml of concentrated sample and centrifuge in sealed buckets at 2,500 rpm for 20 minutes.

2. Decant the supernatant to leave approximately 1 ml of fluid.

3. Add 9 ml of HCI-KCI buffer (see below) and resuspend by gentle shaking. Leave to stand for 5 minutes
and inoculate without further delay.

HCI-KCI Buffer

3.9 ml of 1.2M HCI

25 ml of 0.2M KCI

Adjust to pH 2.2 using 1M KOH

Directions

Environmental Samples
1. Take 10 ml of the concentrated sample and centrifuge at 2,500 rpm for 20 minutes (using sealed
buckets).

2. Remove the supernatant to leave approximately 1 ml of fluid. Resuspend the deposit. This constitutes the
inoculum.

3. Spread 0.1 ml on to plates of BCYE Medium with and without selective agents using a sterile spreader.
4. Add 9 ml of HCI-KCI buffer* (pH 2.2); shake gently and leave for 5 minutes.
*HCI-KCI buffer: 3.9 ml of 0.2 M HCI; 25 ml of 0.2 M KClI; Adjust the pH to 2.2 using 1M KOH.
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Alternatively
Heat 10 ml of the sample concentrate in a 50°C water bath for 30 minutes.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the selective supplement in the dark at 2-8°C and use before the expiry date on the label.
Appearance
Dehydrated medium: Black free flowing powder
Prepared medium: Black coloured gel.
References
1. Fallon J. Oxoid Limited. Culture September 1979, P. 3-4.
2. Feeley J. C., Gibson R. J., Gorman G. W., Langford N. C., Rasheed J. W., Mackel D. C. and Baine W. B.
(1979) J. Clin. Micro. 10. 437-441.
. Feeley J. C. Gorman G. W., Weaver R. E., Mackel D. C. and Smith H. W. (1978) J. Clin. Micro. 8. 320-325.

3
4. Edelstein P. H. (1981) J. Clin. Micro. 14. 298-3083.
5. PHLS Communicable Diseases Report (1983) CDR 83/49.

BLOOD AGAR BASE SHEEP BLOOD - see SHEEP BLOOD AGAR BASE
BLOOD AGAR BASE WITH TRYPTOSE - see TRYPTOSE BLOOD AGAR BASE

BOLTON SELECTIVE ENRICHMENT BROTH
BOLTON BROTH

Code: CM0983
A medium for the selective pre-enrichment of Campylobacter organisms in food samples.

Formula gml/litre
Meat peptone 10.0
Lactalbumin hydrolysate 5.0
Yeast extract 5.0
Sodium chloride 5.0
Alpha-ketoglutaric acid 1.0
Sodium pyruvate 0.5
Sodium metabisulphite 0.5
Sodium carbonate 0.6
Haemin 0.01
pH 7.4 £ 0.2

BOLTON BROTH SELECTIVE SUPPLEMENT
Code: SR0183

Vial contents (each vial is sufficient to supplement 500 ml of medium)

per vial per litre
Cefoperazone 10.0 mg 20.0 mg
Vancomycin 10.0 mg 20.0 mg
Trimethoprim 10.0 mg 20.0 mg
Cycloheximide 25.0 mg 50.0 mg

Directions
Add 13.8 g of Bolton Broth to 500 ml of distilled water. Sterilise by autoclaving at 121°C for 15 minutes. Cool
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to 50°C. Aseptically add 25 ml Laked Horse Blood SR0048 and 1 vial of Bolton Broth Selective Supplement,
reconstituted as directed. Mix well and distribute into sterile screw-top containers.

Description

Bolton Selective Enrichment Broth is intended for the pre-enrichment of Campylobacter in food samples.
Campylobacter are Gram-negative, spirally-shaped microaerophilic organisms which may be present in raw
milk, untreated water, improperly handled food and undercooked meats, poultry and shellfish. Human
consumption of these organisms can result in a range of clinical illnesses from transient asymptomatic
colonisation to severe dysentery. The symptoms of Campylobacter enteritis include diarrhoea, stomach pain,
nausea, fever, headache and muscle pain. Complications of infection by Campylobacter jejuni may include
unnecessary appendectomies as a result of abdominal pain, reactive arthritis or Guillian-Barré syndrome’.
Campylobacter infection is recognised as one of the most common causes of bacterial gastroenteritis in
humans, and the minimum infective dose may be as low as 500-800 cells'.

Since awareness of the apparent role of Campylobacter in human disease was heightened by Skirrow in
19772, a great number of culture media have evolved in response to the need to optimise performance.
There was early recognition of the need for enrichment culture when examining food samples to overcome
the damaging effects that food processing and preservation techniques can have on Campylobacter cells.
Use of lower incubation temperatures in the early stages of enrichment is now widely established as an aid
to cell recovery®. This principle was employed by Bolton in the development of his enrichment broth*.

Campylobacter can be injured by food processing and preservation procedures®. This makes them
susceptible to selective agents which are tolerated by undamaged cells. False negative results are avoided
through use of recovery medium such as Bolton Selective Enrichment Broth which increases the number of
cells available for culture, first by resuscitating injured organisms and then encouraging them to multiply.

Bolton Selective Enrichment Broth contains nutrients to aid resuscitation of sub-lethally injured cells, and is
formulated to avoid the need for a microaerobic atmosphere. Initial incubation is carried out at 30°C-37°C,
depending on the type of food to be examined. After the pre-enrichment, the incubation temperature is
raised to 42°C to increase the selective pressures on competing organisms.

Inclusion of sodium metabisulphite and sodium pyruvate in Bolton Broth quenches toxic compounds that
may form in the culture medium. These additions also increase the aero-tolerance of the culture. The
antibiotics contained in Bolton Broth Selective Supplement optimise selectivity for Campylobacter spp.
Vancomycin — active against Gram-positives. Cefoperazone — predominantly active against Gram-negatives.
Trimethoprim — active against a wide variety of Gram-negative and Gram-positive organisms. Cycloheximide
— active against yeasts.

Technique
One method of use is as follows:

Place 25 g of food sample in 225 ml Bolton Selective Enrichment Broth (prepared as described above) and
homogenise the mixture using a Stomacher (or similar device). Bolton Selective Enrichment Broth does not
require incubation in a microaerobic environment, but must be used in screw-topped containers which are
filled to within 20 mm of the top*. Incubate for 4 hours at 37°C, followed by further incubation at 42°C. The
broth can be sub-cultured after 24 hours and 48 hours onto either Modified CCDA (CM0739 + SR0155) or
Preston Agar (CM0689 + SR0117 + SR0048)*.

For other methods please refer to BAM®.

Storage conditions and Shelf Life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared medium at 2-8°C for up to 2 weeks.

Appearence

Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Broth: Straw coloured solution containing small black particles.

Quality control

Positive control: Expected results: when sub-cultured
on modified CCDA

Campylobacter jejuni ATCC® 29428 Good growth; grey coloured colonies

Negative control:
Escherichia coli ATCC® 25922* No growth

*This organism is available as a Culti-loop®
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BRAIN HEART INFUSION AGAR

Code: CM0375
A solid medium which contains the highly nutritious infusions recommended for the cultivation of fastidious

organisms.
Formula gml/litre
Calf brain infusion solids 12.5
Beef heart infusion solids 5.0
Proteose peptone 10.0
Sodium chloride 5.0
Glucose 2.0
Disodium phosphate 2.5
Agar 10.0
pH 7.4 £ 0.2

Directions

Suspend 47 g in 1 litre of distilled water. Boil to dissolve the medium completely. Distribute into tubes or
flasks and sterilise by autoclaving at 121°C for 15 minutes.

Description
Brain Heart Infusion Agar may be recommended for the cultivation of streptococci, Neisseria and other
fastidious organisms.

Seth' described the use of Oxoid Brain Heart Infusion with agar for the isolation of Neisseria gonorrhoeae.
Oxoid Brain Heart Infusion Agar was designed to be equivalent in performance. The addition of 10% v/v
horse blood plus vancomycin 3.0 mg/ml, colistin methane sulphonate 7.5 mg/ml, nystatin 12.5 IU/ml and
trimethoprim lactate 8.0 mg/ml produced a specific medium which prevented the growth of Proteus species
without significantly affecting Neisseria gonorrhoeae.

The addition of blood and antibiotics also makes Brain Heart Infusion Agar suitable for the isolation of the
tissue phase of Histoplasma capsulatum and other pathogenic fungi, including Coccidioides immitis®®.

For the selective isolation of fungi, without blood, cyclohexamide 0.5 mg/ml and chloramphenicol
0.05 mg/ml of Brain Heart Infusion Agar may be added*®.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.
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Quality control

Positive controls:
with blood
Neisseria meningitidis ATCC® 13090*

Streptococcus pneumoniae ATCC®
6303*

Negative control:
Uninoculated medium

16/6/06 12:47 pm Page 68 $

Expected results

Good growth; grey brown coloured
colonies

Good growth; grey green coloured
colonies

No change

*This organism is available as a Culti-Loop®

Precautions

When using this medium to isolate Histoplasma capsulatum, Coccidioides immitis or other pathogenic fungi
which can produce free infective spores, extreme care must be taken to avoid dissemination of infective
particles in the laboratory. The cultures should be examined only in a closed, filtered air cabinet.
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BRAIN HEART INFUSION BROTH

Code: CM0225

A highly nutritious infusion medium recommended for the cultivation of streptococci, pneumococci,
meningococci and other fastidious organisms. Suitable for blood culture work.

Formula gml/litre
Calf brain infusion solids 12.5
Beef heart infusion solids 5.0
Proteose peptone 10.0
Glucose 2.0
Sodium chloride 5.0
Disodium phosphate 2.5
pH 7.4 +0.2
Directions

Dissolve 37 g in 1 litre of distilled water. Mix well and distribute into final containers. Sterilise by autoclaving
at 121°C for 15 minutes.

Description

A versatile liquid infusion medium which is suitable for the cultivation of streptococci, pneumococci,
meningococci, and other fastidious organisms. This medium is recommended for blood culture work and,
with the additions described below, for the isolation and cultivation of pathogenic fungi.

Oxoid Brain Heart Infusion is essentially a buffered infusion broth giving similar results to the brain dextrose
broths originally employed for the cultivation of streptococci’, and for the cultivation of dental pathogens®.

The addition of 0.1% agar will serve to reduce convection currents and so create conditions of varying
oxygen tension which favour the growth and primary isolation of aerobes and anaerobes®, while even easily
cultivated organisms show improved growth®.

Brain Heart Infusion was used in a test for the pathogenicity of streptococci*® and the same medium was
enriched with ascitic fluid for the cultivation of gonococci’.

Oxoid Brain Heart Infusion is especially useful as a growth and suspension medium for staphylococci which
are to be tested for coagulase production; Newman® employed a similar medium for this purpose in an
investigation of food poisoning caused by dairy products.
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A satisfactory medium for blood culture can be prepared by adding 1 g of agar per litre of Brain Heart
Infusion. Ensure that the agar is uniformly distributed in the sterile broth before dispensing into bottles. More
conveniently, add 1 Agar Tablet CM0049 to each 100 ml of Brain Heart Infusion and sterilise by autoclaving
for 15 minutes at 121°C. Cool to 60-70°C and mix gently to ensure uniform distribution of the agar.

Tubes of Brain Heart Infusion which are not used the same day as sterilised should be placed in a boiling
water bath for several minutes to remove absorbed oxygen, and cooled rapidly without shaking, just before
use.

Further supplements to improve the recovery of organisms from blood can be added before sterilisation or
aseptically post-sterilisation. Co-enzyme' (NAD), penicillinase and p-amino benzoic acid are examples.
Brain Heart Infusion supplemented with yeast extract, haemin and menadione was consistently better in
producing heavy growth of five species of Bacteroides than three standard anaerobic broths. Furthermore,
microscopy of overnight cultures showed normal morphology in Brain Heart Infusion but abnormal
morphology in the three anaerobic broths®.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store tubed or bottled medium in the dark and below 20°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured solution.

Quality control

Positive controls: Expected results
Streptococcus pneumoniae ATCC® Turbid growth
6303*

Candida albicans ATCC® 10231* Turbid growth
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®
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BRILLIANT GREEN AGAR

Code: CM0263
A selective medium for the isolation of salmonellae, other than Salmonella typhi.

Formula gml/litre
Proteose peptone 10.0
Yeast extract 3.0
Lactose 10.0
Sucrose 10.0
Sodium chloride 5.0
Phenol red 0.08
Brilliant green 0.0125
Agar 12.0
pH 6.9 + 0.2

Directions

Suspend 50 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
121°C for 15 minutes.

Description

Brilliant Green Agar was first described as a selective isolation medium for Salmonella species by Kristensen
et al." Kauffmann? modified their formula to give a highly selective plating medium for the isolation and
identification of salmonellae from faeces and other pathological material, and from food and dairy products.
This medium was not designed for the isolation of Salmonella typhi or Shigella species and where these may
be encountered, Brilliant Green Agar should be used in parallel with other selective plating media such as
Desoxycholate Citrate Agar (Hynes) CM0227, Hektoen Enteric Agar CM0419, XLD Agar CM0469. Bismuth
Sulphite Agar (Modified) CM0201 is specifically recommended for Salmonella typhi.

The use of enrichment/selective broths prior to sub-culture on Brilliant Green Agar will improve the
probability of isolating salmonellae. Tetrathionate Broth Base CM0029, Tetrathionate Broth USA CMO0671,
Selenite Broth Base CM0395 and Muller-Kauffmann Tetrathionate Broth Base CM0343 may be used in
conjunction with Brilliant Green Agar.

Brilliant Green Agar corresponds to the medium recommended by the APHA** and the AOAC®.

The addition of sulphonamides to Brilliant Green Agar helps improve the isolation of salmonellae®. To one litre
of Brilliant Green Agar add 1.0 g of sulphapyridine or 0.8 g sulphadiazine and sterilise in the normal way.

Technique
Examination of faeces, or similar material, for salmonellae:

1. Heavily inoculate a Brilliant Green Agar plate. At the same time, inoculate other plating media and tubes
of Selenite Broth and Tetrathionate Broth.

2. Incubate the Brilliant Green Agar plate for 18-24 hours at 35°C.
3. Examine the plates and identify suspect colonies using differential tests for serological methods.

4. If no non-lactose-fermenters are observed on the primary plate cultures, inoculate Brilliant Green Agar
and other media with the enrichment cultures — then proceed as in point 3.

Examination of Foods
1. Pre-enrich four 25 g aliquots of food in 75 ml of Buffered Peptone Water CM0509 and incubate at 35°C
for 4-6 hours.

2. Add to each sample 75 ml of double-strength Selenite Cystine Broth CM0699 and incubate at 43°C for 24
hours.

3. Sub-culture to plates of Brilliant Green Agar and Bismuth Sulphite Agar (Modified) CM0201.

4. Incubate the plates at 35°C and examine the Brilliant Green Agar after 24 hours and the Bismuth Sulphite
Agar after 48 hours.

5. Look for colonies with Salmonella characteristics and confirm their identity with biochemical and
serological tests.

Examination of food for salmonellae (enumeration)*
This is carried out by adding equal volumes of decimal dilutions of the homogenised sample to tubes of
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double strength Selenite Broth. After incubation, a loopful from each tube is plated on Bismuth Sulphite Agar
and Brilliant Green Agar.

Colonies with salmonellae characteristics are identified and the most probable number of salmonellae per
gram of sample is calculated from the three highest sample dilutions which yield salmonellae on sub-culture.

Examination of dairy products for salmonellae®
Milk and liquid milk products, dried milk, cheese, eggs and egg products — Brilliant Green Agar is employed,
with and without an enrichment phase, in conjunction with other selective media for enteric bacteria.

Colonial Characteristics

Non-lactose/sucrose-fermenting organisms
Red-pink-white opaque coloured colonies surrounded by brilliant red zones in the agar — most probably
Salmonella (but not Salmonella typhi).

Proteus and Pseudomonas species
These may grow as small red colonies.

Lactose/sucrose-fermenting organisms (normally inhibited).

Yellow to greenish yellow coloured colonies surrounded by intense yellow-green zones in the agar —
Escherichia coli or Klebsiella/Enterobacter group.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance
Dehydrated medium: Straw green coloured, free-flowing powder.

Prepared medium: Green brown coloured gel.

Quality control

Positive control: Expected results
Salmonella typhimurium ATCC® 14028* Good growth; red coloured colonies:
red medium

Negative control:
Escherichia coli ATCC® 25922* Inhibited or no growth

*This organism is available as a Culti-Loop®

Precautions
Lactose-fermenting Salmonella (Salmonella arizona) may be present in foods’.

Salmonella typhi and Shigella species may not grow on this medium, use the cited alternative media.

Proteus, Citrobacter and Pseudomonas species may mimic enteric pathogens by producing small red
colonies.
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BRILLIANT GREEN AGAR (MODIFIED)

Code: CM0329
A selective and diagnostic agar for salmonellae (other than Salmonella typhi) from food and feeds.

Formula gml/litre
‘Lab-Lemco’ powder 5.0
Peptone 10.0
Yeast extract 3.0
Disodium hydrogen phosphate 1.0
Sodium dihydrogen phosphate 0.6
Lactose 10.0
Sucrose 10.0
Phenol red 0.09
Brilliant green 0.0047
Agar 12.0
pH 6.9 + 0.2

Directions

Suspend 52 g in 1 litre of distilled water. Heat gently with occasional agitation and bring just to the boil to
dissolve the medium completely. DO NOT AUTOCLAVE. Cool to 50°C, mix well and pour plates.

SULPHAMANDELATE SUPPLEMENT
Code: SR0087

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre

Sodium sulphacetamide 500 mg 1000 mg

Sodium mandelate 125 mg 250 mg
Directions

Reconstitute one vial of Sulphamandelate supplement as directed. Avoid frothing. Add the solution to 500 ml
of sterile Oxoid Brilliant Green Agar (Modified) cooled to 50-55°C. Mix gently and pour into sterile Petri dishes.

Description
Brilliant Green Agar (Modified) was developed from a formula supplied by the Rijks Instituut voor de
Volksgezondheid (National Institute for Public Health), Utrecht'.

The medium has been widely assessed in Europe and has been used in the ISO standards®**.

The advantages claimed for the medium are the greater inhibition of Escherichia coli and Proteus species
than other formulations: the restriction of growth of Pseudomonas species, whose colonies may resemble
salmonellae on Brilliant Green Agar and cause confusion or much extra work to confirm their identity: the
absence of inhibitory properties towards small numbers of salmonellae®.

SELECTIVE BRILLIANT GREEN AGAR (MODIFIED)

Watson and Walker’ incorporated a combination of sulphacetamide (at 1.0 mg/ml) and mandelic acid (at 0.25
mg/ml) into Oxoid Brilliant Green Agar (Modified) to obtain maximum recovery of salmonellae from Muller-
Kauffmann Tetrathionate Broth whilst giving maximum suppression of contaminating organisms.

Oxoid Salmonella Sulphamandelate Supplement, used for the isolation and enumeration of salmonellae from
sewage and sewage sludge, is based on the formulation of Watson and Walker'’. These authors showed that
the use of Brilliant Green Agar (Modified) incorporating a combination of sulphacetamide (1.0 mg/ml) and
mandelic acid (0.25 mg/ml) incubated at 43°C resulted in maximum recovery of salmonellae from Muller-
Kauffmann Tetrathionate Broth.

The method described” has been shown to be a quick and reliable technique for the isolation of sub-lethally
damaged salmonellae from treated sewage and sewage sludge.

Use of antibiotic supplemented Brilliant Green Agar is made necessary because the pre-enrichment of the
sewage in phosphate buffered peptone (PBP) water will encourage not only the growth of stressed
salmonellae but many competing organisms.
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The inhibitory properties of Muller-Kauffmann Tetrathionate Broth are not sufficient by themselves to
suppress the growth of the latter. The advantage claimed for Selective Brilliant Green Agar is its greater
inhibition of contaminating organisms and a lower incidence of false positives.

This advantage was confirmed by Fricker and his co-workers when using Brilliant Green Agar (Modified)

containing sodium sulphacetamide and sodium mandelate for plating enrichment cultures in Rappaport
Broth, from sewage and sewage polluted water®", seagull faeces® and chicken'*.

Vassilliadis et al.™ added 2.5 g of sodium desoxycholate LP0O057 to one litre of Brilliant Green Agar (Modified)
to prevent swarming by Proteus hauseri, during examination of sewage effluents. They found desoxycholate

to be superior to sulphonamides in suppressing swarming without affecting the growth of a wide range of
salmonellae serotypes.

Colonial Characteristics

Salmonellae Red colonies surrounded by bright red
medium

Lactose/Sucrose fermenters Inhibited to a certain extent, but producing
yellow green colonies when growth is evident

Proteus Almost completely inhibited, those colonies
that grow produce red colonies without
swarming

Pseudomonas Inhibited growth of small, crenated red
colonies

Techniques

Technique for food and feeds
An outline of the method used by Edel and Kampelmacher? in their trials is as follows:

1. One part of the food sample was added to 20 parts of Muller-Kauffmann Tetrathionate Medium CM0343.
2. After agitation, the flask of broth was placed into a 45°C waterbath for 15 minutes only.

3. The flask was then transferred to a 43°C incubator.

4. The broth was sub-cultured to Brilliant Green Agar (Modified) after 18 and 48 hours.

A single loopful of broth was used to streak inoculate either two 9 cm diameter plates (without recharging
the loop between plates) or one 14 cm diameter plate.

5. The plates were incubated at 35°C for 18-24 hours.

6. Red colonies, resembling salmonellae, were picked off the plates and sub-cultured to Lysine
Decarboxylase Broth CM0308 and Triple Sugar Iron Agar CM0277. These media were incubated at 35°C
for 18-24 hours.

If the reactions on these media were positive for salmonellae then slide agglutination tests were carried
out on the surface growth of the Triple Sugar Iron Agar.

Technique for sewage’
1. Take a representative sample of sewage or sludge for examination.

2. Homogenise a suitable volume in a macerator or stomacher.

3. Inoculate five 10 ml samples into 35 ml of Buffered Peptone Water CM0509, five 1 ml samples and five
0.1 ml samples into 10 ml of Buffered Peptone Water. Incubate at 35°C overnight.

4. Transfer 10 ml portions into 35 ml of Muller-Kauffmann Tetrathionate Broth and incubate at 43°C.

5. Sub-culture the broths on to Brilliant Green Agar (Modified) containing Sulphamandelate Selective
Supplement after 24 and 48 hours incubation.

6. Incubate the Brilliant Green Agar plates overnight at 43°C.
7. Identify suspicious (red) colonies using further diagnostic tests.

The Sulphamandelate Selective Supplement inhibits competing organisms which multiply during the
resuscitation and recovery stages in Buffered Peptone Water.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.
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Appearance
Dehydrated medium: Pale green coloured, free-flowing powder.

Prepared medium: Green brown coloured gel.

Quality control

Positive control: Expected results

Salmonella typhimurium ATCC® 14028* Good growth; red coloured colonies
and media

Negative controls:

Escherichia coli ATCC® 25922* Inhibited or no growth; yellow green
coloured colonies

Proteus mirabilis ATCC® 29906* Inhibited or no growth; pink coloured
colonies

*This organism is available as a Culti-Loop®

Precautions
Lactose-fermenting salmonellae may be present in foods.

Salmonella typhi and Shigella species may not grow on this medium.

Proteus, Citrobacter and Pseudomonas species may mimic enteric pathogens by producing small red
colonies.
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BRILLIANT GREEN BILE (2%) BROTH

Code: CM0031

This medium is used to detect or confirm the presence of members of the coli-aerogenes group; the brilliant
green content suppresses anaerobic lactose fermenters, such as Clostridium perfringens, and the medium is
recommended for the 44°C confirmatory test for Escherichia coli.

Formula gml/litre
Peptone 10.0
Lactose 10.0
Ox bile (purified) 20.0
Brilliant green 0.0133
pH 7.4 + 0.2

Directions

Dissolve 40 g in 1 litre of distilled water. Mix well, distribute into containers fitted with Durham’s tubes and
sterilise by autoclaving at 121°C for 15 minutes.
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An alternative procedure is to heat the dissolved broth at 100°C for 30 minutes, a recommended procedure
when preparing double-strength broth'.

Description

This medium was formulated by Durham and Schoenlein? to select organisms of the coli-aerogenes group.
The bile and brilliant green components inhibit the Gram-positive organisms, whilst the coli-aerogenes group
are recognised by the rapid formation of gas during lactose fermentation?.

It is important that the inhibitory agents in the medium are balanced with the nutrient and mineral
components, so that Clostridia and Bacillus spores will not give false positive reactions in the medium i.e.
gas formation.

Brilliant Green Bile Broth is used in water, dairy and food analysis**%72.

MUG Reagent BR0071 — The addition of 4-methylumbelliferyl-B-D-glucuronide (MUG) BR0071 to this
medium will enhance the detection of Escherichia coli. See MUG Reagent BR0071 under Biological
Reagents for further details.

Technique

To indicate the presence of Escherichia coli, Brilliant Green Bile Broth is incubated at 44 + 1°C for 48 hours.
Turbidity in the broth and gas production in the inverted tube are positive signs. An indole production test at
44°C is also carried out in Tryptone Water CM0087 or Peptone Water CM0009 to confirm the identity of
Escherichia coli.

In water plant control tests where <1 ml to 10 ml volumes of water are used, it is important not to overdilute
the medium. Thus 1 ml or less volumes of water can be added to 10 ml of Brilliant Green Bile Broth. For

10 ml volumes of water, double-strength Brilliant Green Bile Broth should be used in equal volumes.

When incubated at 35°C for 48 hours, gas formation presumptively indicates coli-aerogenes organisms.
Food macerates are decimally diluted and added to the broth in the proportion 1:10. Double strength broth
can be used for large volume samples.

Incubation is carried out at 44°C for 48 hours to detect Escherichia coli. At 32°C for 25-48 hours to detect
coli-aerogenes organisms'™ or at 4°C for 10 days to detect psychrotrophic coliform organisms.

The medium becomes turbid and yellowish-green in colour when bacteria are growing and when
accompanied by copious gas formation, there is presumptive evidence of coli-aerogenes organisms.
Confirmatory tests should be carried out.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared tubes of broth at 2-8°C.

Appearance
Dehydrated medium: Pale green, free-flowing powder.

Prepared medium: Green coloured solution.

Quality control

Positive controls: Expected result
Escherichia coli ATCC® 25922* Turbid growth; gas
Enterobacter aerogenes NCTC 9735  Turbid growth; gas
Negative control:

Staphylococcus aureus ATCC® 25923* No growth

*This organism is available as a Culti-Loop®

Precautions
Do not autoclave double-strength broth.

Gram-positive sporing organisms may produce gas if the bile/brilliant green inhibition is attenuated by food
material.
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BRUCELLA MEDIUM BASE

Code: CM0169

For the preparation of serum-dextrose-antibiotic medium for the cultivation and isolation of Brucella using
Brucella Selective Supplement SR0083 or SR0209. Without antibiotics, it may be used in conjunction with
the Cruickshank dyestrip method for differentiation between strains.

Formula gml/litre
Peptone 10.0
‘Lab-Lemco’ powder 5.0
Glucose 10.0
Sodium chloride 5.0
Agar 15.0
pH 7.5 +0.2
Directions

Suspend 45 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
121°C for 15 minutes. Cool to 50°C and add 5% of inactivated Horse Serum (i.e. Horse Serum held at 56°C
for 30 minutes). Mix well before pouring.

BRUCELLA SELECTIVE SUPPLEMENTS

Vial contents (each vial is sufficient for Code: Code:
500 ml of medium) SR0083 SR0209
Polymyxin B 2,500 1IU 2,500 IU
Bacitracin 12,500 U 12,500 IU
Cycloheximide 50 mg

Nalidixic acid 2.5 mg 2.5 mg
Nystatin 50000 IU 50000 IU
Vancomycin 10 mg 10 mg
Natamycin 25 mg

Directions

Reconstitute supplement as directed. Incubate for 10-15 minutes at 35°C. Mix thoroughly and immediately
add the vial contents to 500 ml of sterile Oxoid Brucella Medium Base CM0169, cooled to 50°C together
with 5-10% v/v sterile inactivated horse serum SR0035 and 1-5% w/v of a filter-sterilised 10% solution of
dextrose. Mix well and pour into sterile Petri dishes.

Description

Brucella Medium Base may be used to prepare the serum-dextrose-antibiotic medium described by Jones
and Brinley Morgan' for the cultivation and isolation of Brucella, including fastidious types. Brucella medium
with antibiotics has advantages over the media described by Kuzdas and Morse? and Renoux® in that it will
support growth of fastidious types and it is more effective as a selective medium. During investigations,
Jones and Brinley Morgan showed that serum-glucose agar with antibiotics gave excellent growth of all
Brucella strains and permitted better growth of Brucella abortus biotype 2 — a strain which had been difficult
or impossible to cultivate.

2-76 2006

—



CULTURE MEDIA PAGES AMENDED 16/6/06 12:47 pm Page 77 $

Culture Media

Technique

The addition of dyes (i.e. malachite green and gentian violet) as selective agents, is not recommended, as it
may result in poor growth of many Brucella strains. Where a non-selective medium is required, the medium
may be employed with the addition of serum only (i.e. without antibiotics): for subsequent differentiation
between strains of Brucella. This medium is recommended for use in conjunction with the Cruickshank
dyestrip method*:

1. Impregnate filter paper strips with 1:200 Basic Fuchsin or 1:600 Thionin. Dry.

2. Place the strips parallel on the surface of the serum-dextrose agar and then cover with a thin layer of the
same medium. Then allow the medium to solidify.

3. Make stroke inoculations of the Brucella strains to be tested, at right angles to the strips.
Incubate in 10% carbon dioxide for 2-3 days at 35°C.

5. Examine. Resistant strains grow right across the strip, but sensitive strains show inhibition of growth up
to 10 mm from the strip. Typical growth patterns are then as follows:

»

Basic Fuchsin 1:200 Thionin 1:600
Brucella abortus growth no growth
Brucella melitensis growth growth
Brucella suis no growth growth

However, there are exceptions to the above and it is therefore advisable to base identification on many
characteristics®.

The slow growth of Brucella species, combined with their requirement for highly nutritious media means that
selective agents must be incorporated to prevent overgrowth of contaminant organisms from milk or
veterinary tissues.

Media containing bacteriostatic dyes are inhibitory to strains of Brucella abortus biotype 2 and other
fastidious strains. Antibiotics used in place of dyes enabled growth of all biotypes Brucella species to appear
on selective media'. However, Leech et al.® showed that the serum-glucose-antibiotic formulation' was not
sufficiently selective and was less efficient than guinea-pig inoculation.

Barrow and Peel” modified a selective medium devised by Mair®. This contained both antibiotics and gentian
violet. Failure of some strains of Brucella abortus to grow confirmed their sensitivity to very low
concentrations of the dye recognised by Mair.

Farrell® developed a highly selective antibiotic-containing nutrient medium which incorporated bacitracin
25 iu/ml, vancomycin 20 mg/ml, cycloheximide 100 mg/ml and nystatin 100 iu/ml, in a serum-glucose agar
base.

In comparative trials™ the medium was shown to give a rate of isolation equivalent to that achieved by
guinea-pig inoculation. It also supported the growth of Brucella abortus biotype 2 strains.

Brucella Selective Supplement is based on the superior formulation of Farrell. Its greater efficiency at
suppressing bacterial contamination than either serum-glucose agar or Barrow and Peel’s Medium was
shown in a further trial".

1. For direct culture of Brucella species from milk transfer the samples to sterile tubes and hold overnight at
40°C.

2. Withdraw an aliquot of gravity cream with a spiral wire and spread over a plate of supplemented agar with
a bent sterile glass rod.

3. Incubate the plates at 35°C in an atmosphere containing 10-20% (v/v) carbon dioxide and examine every
two days for ten days.

4. Brucella colonies appear as 1-2 mm diameter convex colonies with round entire edges, and may be
identified by slide agglutination.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared agar plates at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.
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Quality control

Positive control: (w/o antibiotics) Expected results

Bordetella bronchiseptica ATCC® 4617 Good growth; small clear colonies
Negative control: (with antibiotics)

Staphylococcus aureus ATCC® 25923 No growth

*This organism is available as a Culti-Loop®
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BUFFERED GLUCOSE BRILLIANT GREEN BILE BROTH - see EE BROTH

BUFFERED LISTERIA ENRICHMENT BROTH
Code: CM0897

Leech F. B., Vessey M.P.,, Macrae W. D., Lawson J. R., MacKinnon D.J. and Brinley Morgan W. J. (1984)

A selective enrichment medium for the detection of Listeria monocytogenes when prepared from Buffered

Listeria Enrichment Broth base and Listeria Selective Supplement SR0141.

BUFFERED LISTERIA ENRICHMENT BROTH

Formula gml/litre
Tryptone soya broth 30.0
Yeast extract 6.0
Potassium di-hydrogen orthophosphate 1.35
Disodium hydrogen orthophosphate 9.60

Final pH 7.3 £ 0.2

LISTERIA SELECTIVE ENRICHMENT SUPPLEMENT
Code: SR0141

Vial contents: (each vial is sufficient for

500 mls of medium) per vial per litre

Nalidixic acid 20.0 mg 40.0 mg

Cycloheximide 25.0 mg 50.0 mg

Acriflavine hydrochloride 7.5 mg 15.0 mg
2-78
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MODIFIED LISTERIA SELECTIVE ENRICHMENT SUPPLEMENT
Code: SR0213

Vial contents: (each vial is sufficient for

500 mls of medium) per vial per litre

Nalidixic acid 20.0 mg 40.0 mg

Amphotericin B 5.0 mg 10.0 mg

Acriflavine hydrochloride 7.5 mg 15.0 mg
Directions

Add 23.5 g to 500 ml of distilled water and mix well to dissolve. Sterilise by autoclaving at 121°C for 15
minutes. Cool to 50°C and aseptically add the contents of 1 vial of Listeria Selective Enrichment Supplement
SR0141 or the alternative Modified Listeria Selective Supplement SR0213 reconstituted as directed. Mix well
and aseptically distribute into sterile containers in volumes as required.

Description

Listeria Selective Enrichment Broth CM0862 is based on the formulation described by Lovett et al.” and is
recommended for the enrichment of Listeria species in food. Subsequent work has concluded that the
enrichment properties can be improved by increasing the buffering capacity of the medium by the addition of
potassium di-hydrogen orthophosphate and disodium hydrogen orthophosphate. Buffered Listeria
Enrichment Broth is therefore a modification of the original medium.

Techniques
1. Add 25 g or 25 ml samples to 225 ml of Buffered Listeria Enrichment Broth. Homogenise if required.

2. Incubate at 30°C for 48 hours.

3. Subculture from the Buffered Listeria Emrichment Broth onto Listeria Selective Agar plates (See Note)
after 24 and 48 hours by:

() Direct plating onto Listeria Selective Agar plates.

(i) Adding 1 ml of the Buffered Listeria Enrichment Broth to 9 ml of 0.5% KOH, vortex mixing, and plating
onto Listeria Selective Agar plates.

Note
Suitable Listeria Selective Media are:

1. Listeria Selective Medium (Oxford formulation) (Oxoid CM0856 and Oxoid SR0140).
2. PALCAM Medium (Oxoid CM0877 and Oxoid SR0150)

Storage conditions and Shelf life

Buffered Listeria Enrichment Broth should be stored tightly capped in the original container in a cool, dry
place away from bright light. When stored as directed the medium will remain stable until the expiry date
printed on the label.

Listeria Selective Enrichment Supplement SR0141 as supplied should be stored at 2-8°C. When stored as
directed the reagents are stable until the expiry date printed on the label.

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured solution.
Quality Control

Positive controls: Expected results
Listeria monocytogenes ATCC® 19117 Turbid growth
Negative control:

Staphylococcus aureus ATCC® 25923*  Inhibited

*This organism is available as a Culti-Loop®

Precautions
Listeria Selective Enrichment Supplement contains cycloheximide and is toxic if swallowed, inhaled or by
skin contact. As a precaution when handling wear gloves and eye/face protection.
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Acriflavine is activated by light and may form compounds inhibitory for Listeria.

References
1. Lovett J., Francis D. W. and Hunt J. M. (1987) J. Food Prot. 50. 188-192.
2. Curtis G. D. W., Nichols W. W. and Falla T. J. (1989) Lett. Appl. Micro. 8. 169-172.

BUFFERED CHARCOAL YEAST EXTRACT AGAR (EDELSTEIN BCYE MEDIUM)

LEGIONELLA CYE AGAR BASE

Code: CM0655

Charcoal Yeast Extract Agar for the isolation of Legionellaceae when used with Legionella BCYE Growth
Supplement SR0110 (Edelstein BYCE Agar).

Formula gml/litre
Activated charcoal 2.0
Yeast extract 10.0
Agar 13.0

LEGIONELLA BCYE GROWTH SUPPLEMENT
Code: SR0110

Vial contents Supplement Supplement Supplement
100 ml 500 mi per litre

Buffer/Potassium

hydroxide 109 50g¢g 109

Ferric pyrophosphate 0.025 g 0.125¢g 0.25¢

L-cysteine HCI 0.04 g 029 0449

a-Ketoglutarate 0.1g 0.5¢g 1.09

Directions to prepare BCYE Agar

Suspend 2.5 g of Legionella CYE Agar Base in 90 ml of distilled water and bring gently to the boil to dissolve
completely. Sterilise by autoclaving at 121°C for 15 minutes. Allow to cool to 50°C and aseptically add the
contents of one vial of Legionella BCYE Growth Supplement reconstituted as directed. Mix gently and pour
into sterile Petri dishes. The final pH of the medium should be 6.9 + 0.2.

Description

The discovery of the causative organism of Legionnaires’ disease has been reviewed by Fallon'. Since that
review further progress has been made in culturing the organism from clinical specimens and also in the
enumeration of Legionella species from environmental samples. Feeley et al.? described a modification of
F-G Agar® in which acid hydrolysed casein was replaced by yeast extract as the source of protein and starch
was replaced by activated charcoal (Norit A) at a final concentration of 0.2% (w/v). This medium, which they
named CYE Agar? has been further supplemented with ACES Buffer and a-ketoglutarate and is described in
the literature as BCYE-a Medium4. BCYE-a Medium has been shown to yield optimal recovery of
Legionellaceae in a shorter incubation period from environmental samples and clinical specimens®.

Oxoid BCYE Medium is based on the formulation of Edelstein* and is prepared from Legionella CYE Agar
Base CM0655 and Legionella BCYE Growth Supplement SR0110. The sterile lyophilised supplement contains
ACES Buffer/potassium hydroxide, a-ketoglutarate, ferric pyrophosphate and L-cysteine HCI. When added to
CYE Agar Base it stabilises the pH of the medium at 6.9 + 0.2 and provides essential growth factors.
Additionally, a medium omitting L-cysteine may be prepared from Legionella CYE Agar Base CM0655 and
BYCE Growth Supplement SR0175.

Legionellaceae have an absolute nutritional requirement for L-cysteine. Presumptive Legionella spp. colonies
can be subcultured onto both BCYE Medium with L-cysteine CM0655 and SR0110, and BCYE Medium
without L-cysteine CM0655 and SR0175.
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All plates are incubated at 35°C. Colonies which have grown on BCYE Medium with L-cysteine, but not on
BCYE Medium without L-cysteine, can be regarded as presumptive Legionella spp.

Storage conditions and Shelf life
Store the dehydrated medium below 30°C and use before the expiry date on the label.

Store the prepared plates at 2-8°C away from light.

Appearance
Dehydrated medium: Black, free-flowing powder.

Prepared medium: Black gel.

Quality control

Positive controls: Expected results

Legionella pneumophila ATCC® 33152* Good growth; grey/white coloured
colonies

Legionella pneumophila NCTC 12821 Good growth; grey/white coloured
colonies

Negative control:

Uninoculated medium No change

Selective media

Positive controls:

Legionella pneumophila ATCC® 33152* Good growth; grey/white-blueish
coloured colonies

Legionella pneumophila NCTC 12821  Good growth; grey/white-blueish
coloured colonies

Negative control:

Staphylococcus epidermidis ATCC®
12228* Inhibited

*This organism is available as a Culti-Loop®

References

1. Fallon J. Oxoid Limited. Culture September 1979, P. 3-4.

2. Feeley J. C., Gibson R. J., Gorman G. W., Langford N. C., Rasheed J. W., Mackel D. C. and Baine W. B.
(1979) J. Clin. Micro. 10. 437-441.

3. Feeley J. C. Gorman G.W., Weaver R. E., Mackel D. C. and Smith H. W. (1978) J. Clin. Micro. 8. 320-325.

4. Edelstein P. H. (1981) J. Clin. Micro. 14. 298-303.

5. PHLS Communicable Diseases Report (1983) CDR 83/49.

BUFFERED PEPTONE WATER

Code: CM0509
A pre-enrichment medium to be used prior to selective enrichment for the isolation of Salmonella species

from foods.
Formula gml/litre
Peptone 10.0
Sodium chloride 5.0
Disodium phosphate 3.5
Potassium dihydrogen phosphate 1.5
pH 7.2 +0.2

Directions

Add 20 g to 1 litre of distilled water. Mix well and distribute into final containers. Sterilise by autoclaving at
121°C for 15 minutes. It is extremely important that the distilled water used is of a high quality with a low
mineral content/conductivity.
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Description

Oxoid Buffered Peptone Water may be used as a pre-enrichment medium, prior to selective enrichment in
the isolation of salmonellae from foods. It also provides conditions for resuscitation of cells that have been
injured by processes of food preservation.

It was noted by Edel and Kampelmacher' that sub-lethal injury to salmonellae may occur in many food
processes. In a survey involving isolation of salmonellae from meat that had been artificially contaminated
with sub-lethally injured organisms, pre-enrichment in buffered peptone water at 37°C for 18 hours before
selection in Brilliant Green-Tetrathionate-Bile Broth showed superior results compared with a direct selection
method.

Pietzsch? found that isolation of salmonellae was much improved by pre-enrichment of egg samples in
buffered peptone water at 37°C for 18 hours followed by incubation of 10 ml of this sample in 100 ml
Selenite Cystine Broth CM0699 or Muller-Kauffmann Tetrathionate Broth CM0343 at 43°C for 48 hours.

Sadovski® reported that in experiments involving isolation of salmonellae from frozen vegetables the rapid
drop in pH when using lactose broth* as a pre-enrichment medium was detrimental to the recovery of
salmonellae. This was due to the enhanced sensitivity to low pH of freeze-injured salmonellae which may
contaminate frozen vegetables. Pre-enrichment with buffered peptone water maintained a high pH over a
period of 24 hours incubation. Vegetable tissue has a low buffering capacity and the medium overcame this
problem.

A shortened enrichment time of 6 hours was investigated® but in circumstances where heavily contaminated
materials were examined, the addition of 0.1 g of malachite green per litre of Buffered Peptone Water was
advised.

The addition is important where small numbers of salmonellae may have their generation time increased
because of competitive growth and may not reach the minimum number for successful isolation.

For cocoa products the inclusion of casein in the pre-enrichment medium is necessary to inhibit bactericidal
substances present in cocoa®. A comparative collaborative study confirmed the value of adding casein and
malachite green to buffered peptone water when examining cocoa bean dust and chocolate for Salmonella’.

Technique for the isolation of Salmonella®
Buffered Peptone Water may be used according to published standard methodologies, e.g. ISO.

Storage conditions and Shelf life
Store dehydrated medium at 10-30°C and use before the expiry date of the label.

Store prepared medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Light straw coloured solution.

Quality control

Positive controls: Expected result
Salmonella typhimurium ATCC® 14028* Turbid growth
Salmonella poona NCTC 4840* Turbid growth
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions
Observe the safety precautions required when cultivating salmonellae.

Liquid cultures are more infective than plates and special care should be taken if the 43°C incubation takes
place in a water bath.

Do not use malachite green if Salmonella typhi may be present in the test material.

References

1. Edel W. and Kampelmacher E. H. (1973) Bull. Wid Hith Org. 48. 167-174.

2. Pietzsch O., Kretschmer F. J. and Bulling E. (1975) Zbl. Bakt. Abt. I. Orig. 232. 232-246.
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5. van Schothorst M. and Renaud A. M. (1985) J. Appl. Bact. 59. 223-230.
6. Zapatka F. A., Varney G. W. and Sinskey A. J. (1977) J. Appl. Bact. 42. 21-25.
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BUFFERED PEPTONE WATER (I1SO)
Code: CM1049

Formula gml/litre
Enzymatic digest of casein 10.0
Sodium chloride 5.0
Disodium hydrogen phosphate (anhydrous) BioH
Potassium dihydrogen phosphate 1.5
pH 7.0 £ 0.2

*Equivalent to 9.0 g of disodium hydrogen phosphate dodecahydrate

Directions
Add 20 g of Buffered Peptone Water (ISO) to 1 litre of distilled water. Mix well and distribute into final
containers. Sterilise by autoclaving at 121°C for 15 minutes.

Description
Oxoid Buffered Peptone Water (ISO) is a non-selective pre-enrichment medium for the isolation of
Salmonella from food and associated samples.

Oxoid Buffered Peptone Water (ISO) is a pre-enrichment broth designed to be used prior to selective
enrichment in MKTTn Broth (CM1048 + SR0181) and RVS Medium (CM0866), for the isolation of Salmonella
species from foods according to ISO 6579:2002".

Low numbers and/or sub-lethally injured Salmonella may be present in the test sample. Pre-enrichment in
Buffered Peptone Water (ISO) allows the cells time to repair and multiply, before being introduced into
selective culture, improving the chances of recovering Salmonella from the sample.

The test sample is added to Buffered Peptone Water (ISO) at a ratio of 1:10, and incubated at 37°C + 1°C for
18 hours + 2 hours.

Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Prepared medium may be kept for up to 2 weeks at room temperature.

Appearence

Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Light straw coloured solution.

Quality control

Positive control: Expected result

Salmonella typhimurium Turbid growth
ATCC® 14028*

Negative control:
Uninoculated medium No change

*This organism is available as a Culti-Loop®

References
1. Anon BS EN ISO 6579:2002. Microbiology of food and animal feeding stuffs. Horizontal method for the
detection of Salmonella spp.
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BUFFERED SODIUM CHLORIDE PEPTONE SOLUTION

Code: CM0982
An isotonic diluent made to the EP specification.

Formula gml/litre
Peptone 1.0
Sodium chloride 4.3
Potassium dihydrogen phosphate 3.56
Disodium hydrogen phosphate 2H,O 5.77
pH 7.0 + 0.2

Directions

Suspend 14.63 g of Buffered Sodium Chloride Peptone Solution in 1 litre of distilled water. If required, add
1-10 ml Tween® 20 or 80 per litre of medium. Mix well and distribute into final containers. Sterilise by
autoclaving at 121°C for 15 minutes.

Description
Buffered Sodium Chloride Peptone Solution is intended for the dilution of samples in the analysis of non-
sterile products for microbial contaminants.

This solution conforms to the European Pharmacopoeia’.

The combination of phosphate buffer, sodium chloride and peptone increases the viability of sensitive micro-
organisms by providing an isotonic environment. This is of particular importance when trying to recover cells
that may be stressed or sensitive to osmotic pressure.

Storage conditions and Shelf Life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store prepared media at room temperature.

Appearence
Dehydrated medium: Light straw coloured, free-flowing powder.

Prepared medium: Light straw coloured solution.

Quality control

Positive controls: Expected result

Escherichia coli ATCC® 8739* No decrease in colony count within
4 hours

Staphylococcus aureus ATCC® 653P*  No decrease in colony count within
4 hours

Negative control:
Uninocluated medium No change

*This organism is available as a Culti-Loop®

Reference
1. European Pharmacopoeia 2004, 4th Edition.
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BURKHOLDERIA CEPACIA AGAR BASE

Code: CM0995

A medium for the selective isolation of Burkholderia cepacia from the respiratory secretions of patients with
cystic fibrosis and for routine testing of non-sterile inorganic salt solutions containing preservative.

Formula gml/litre
Peptone 5.0
Yeast Extract 4.0
Sodium pyruvate 7.0
Potassium dihydrogen phosphate 4.4
Disodium hydrogen phosphate 1.4
Bile salts 1.5
Ammonium sulphate 1.0
Magnesium sulphate 0.2
Ammonium ferrous sulphate 0.01
Phenol red 0.02
Crystal violet 0.001
Agar 12.0
pH 6.2 + 0.2

BURKHOLDERIA CEPACIA SELECTIVE SUPPLEMENT
Code: SR0189

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre

Polymixin B 75,000 IU 155,000 IU

Gentamicin 2.5 mg 5.0 mg

Ticarcillin 50.0 mg 100.0 mg
Directions

Suspend 18.25 g of Burkholderia cepacia Agar Base in 500 ml of distilled water, mix well and sterilise by
autoclaving at 121°C for 15 minutes. Cool to 50°C and aseptically add the contents of one vial of
Burkholderia cepacia Selective Supplement, reconstituted as directed. Mix well and distribute into sterile
Petri dishes.

Description

Burkholderia cepacia (formerly known as Pseudomonas cepacia) is a motile aerobic oxidase positive Gram-
negative bacillus commonly found in liquid reservoirs and moist environments. The cells are 0.5 to 1.0 mm
wide and 5 mm in length. It is an important opportunistic pathogen and causes pulmonary infection among
individuals with cystic fibrosis (CF). Isolates from CF patients often display multidrug resistance and as many
as 20% of colonised individuals will succumb to Burkholderia cepacia syndrome, a necrotizing pneumonia
associated with fever that culminates into a rapid and fatal clinical deterioration’.

Originally isolated from onions, Burkholderia cepacia can survive for long periods and multiply in hostile
environments such as antiseptic and disinfectant solutions, distilled water, whirlpool baths, nebulizers and
commercially packaged urinary catheter kits?. An outbreak in Arizona in 1998 due to contaminated alcohol-
free mouthwash, was investigated by the Food and Drug Administration (FDA), who suggested an
association with the deionisation procedure of the water used to prepare the product®. The organism may be
present in low numbers in many non-sterile products used in hospitals. It has been isolated from various
water sources and can grow in distilled water with a nitrogen source due to its ability to fix carbon dioxide
from air‘. Suction catheters rinsed in acetic acid solution have reduced incidence of transmission of
Burkholderia cepacia and other pseudomonads.

The slower growing Burkholderia cepacia can be missed on conventional media such as blood or
MacConkey Agar due to overgrowth caused by other faster growing organisms found in the respiratory tract
of CF patients such as mucoid Klebsiella species, Pseudomonas aeruginosa and Staphylococcus species.
This may lead to the infection being missed or wrongly diagnosed.
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Technique

Take a routine respiratory sample from the patient e.g. sputa, deep pharyngeal swabs or bronchial washings.
Dilute the sample, if necessary, in Ringer's solution to give a 1:2 dilution. Streak onto Burkholderia cepacia
Medium and incubate at 37°C for 48 to 72 hours.

Examine after 48 hours for sage green colonies and the medium turning from straw-green to bright pink. All
colonies should be further identified and confirmed. Re-incubate for a further 24 hours if necessary.

Typical colonies of Burkholderia cepacia are circular, entire, sage green colonies with the medium changing
from a straw-green to bright pink.

Storage conditions and Shelf Life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearence

Dehydrated medium: Straw pink, free-flowing powder.

Prepared medium: Orange coloured gel.

Quality Control

Positive control: Expected Results
Burkholderia cepacia ATCC® 25608* Good growth, green colonies
Negative Control:

Psudomonas aeruginosa ATCC® Inhibited
27853

*This organism is available as a Culti-Loop®

References

1. Whitby P. W. (1998) Journal of Clinical Microbiology 36: 1642-1645

2. Geftic S. G., Heymann H. and Adair F. W. (1979) Applied and Environmental Microbiology 37: 505-510
3. Matrician L. (1998) Virtual Hospital: Morbidity and Mortality Weekly Report Volume 47: No. 43

4. Koneman E. W. et al (1997) Color Atlas and Textbook of Diagnostic Microbiology Fifth Ed.: 269-272

CANDIDA CHROMOGENIC AGAR - see CHROMOGENIC CANDIDA AGAR

CARY-BLAIR MEDIUM

Code: CM0519
A transport medium for Gram negative and anaerobic organisms.

Formula gml/litre
Disodium hydrogen phosphate 1.1
Sodium thioglycollate 1.5
Sodium chloride 5.0
Calcium chloride 0.09
Agar 5.6
pH 8.4 +0.2

Directions

Suspend 13.3 g in 1 litre of distilled water and bring gently to the boil to dissolve the agar. Distribute into
small, screw-cap bottles and sterilise by immersing in free-steam for 15 minutes. Allow to cool and tighten
the screw caps to prevent water loss.

Description

Oxoid Cary-Blair Medium is a transport medium for the collection and shipment of clinical specimens based
on the formulation of Cary and Blair'.

The low nutrient content of the medium and utilisation of phosphate as a buffering agent instead of sodium
glycerophosphate, prevents bacterial overgrowth by Escherichia coli, Citrobacter freundii and Klebsiella
aerogenes.
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This sometimes happens when using Stuart Transport Medium CMO0111 because these organisms possess
specific glycerophosphate dehydrogenases?®. The low oxidation-reduction potential of the medium ensures
bacterial survival over long periods®.

Cary and Blair' reported recovery of cholera vibrios up to 22 days, salmonellae and shigellae after 49 days
and Yersinia pestis up to 75 days storage at 28°C.

Cary-Blair Medium is particularly suitable in field epidemiological surveys for Vibrio parahaemolyticus,
especially where rectal swabs are to be transported to a central diagnostic laboratory*®. Survival of Vibrio
parahaemolyticus in Cary-Blair medium has been reported after a 35-day period at a temperature of
70-80°F®.

The medium can be modified to improve the transport and survival of Campylobacter species.

() by the addition of 1% w/v sodium pyruvate (10 g/litre) to the formula’.

(i) reducing the agar content from 5 g to 1.6 g per litre®.

For the transport of fastidious anaerobic bacteria the medium may be prepared as directed and filled into
long narrow screw-capped tubes®. It may also be prepared as a pre-reduced anaerobic sterilised medium
(PRAS)™. Methods of producing PRAS media are described by Holdeman and Moore'.

Technique
Use sterile, cotton-tipped swabs on wooden sticks to collect the specimen. Push the swabs down one third
of the medium depth and cut the stick. Screw the cap firmly on the bottle.

Label the bottle and send it to the laboratory without delay.
The recovery of Shigella species is higher when the transport medium is held at 4°C or frozen™.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

The prepared medium should be stored away from light at 2-8°C or at room temperature (22-25°C) up to 19
months™.

Appearance
Dehydrated Medium: Off white coloured, free-flowing powder.

Prepared medium: Light straw coloured, semi-solid gel.
Quality control

Positive controls: Expected results

Shigella sonnei ATCC® 25931* Good growth on subculture
Vibrio parahaemolyticus NCTC 11344  Good growth on subculture
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions

The medium should not be incubated to check sterility, prior to use. This should be carried out on separate
quality control samples.

The medium can maintain the viability of fastidious organisms for transport purposes but it should not be
used as a storage or enrichment medium.

The results obtained from the medium are dependent on the quality of the specimen material. Commensal
anaerobic organisms may overgrow in the medium and cause misleading results.

References
1. Cary S. G. and Blair E. B. (1964) J. Bact. 88. 96-98.
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3. Stuart R. D. (1959) Public Health Reports 74. 431-438.
4. Cary S. G., Fusillo M. H. and Harkins C. (1965) Am. J. Clin. Path. 43. 294-295.
5. DeWitt W. E., Gangarosa E.J., Huq I. and Zarifi A. (1971) Amer. J. Trop. Med. Hyg. 20. 685-688.
6. Neumann D. A., Benenson M. W., Hubster E. and Tuan N. T. N. (1971) Am. J. Clin. Path. 57.
7. Patton C. M., Mitchell S. W., Potter M. E. and Kauffmann A. F. (1981) J. Clin. Microbiol. 13. 326-328.
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CAMPYLOBACTER BLOOD-FREE SELECTIVE MEDIUM (MODIFIED CCDA-
PRESTON)

A medium, which when prepared from Campylobacter Blood-Free Selective Agar Base CM0739 and CCDA
Selective Supplement SR0155, can be used for the isolation of Campylobacter jejuni, Campylobacter coli and
Campylobacter laridis.

CAMPYLOBACTER BLOOD-FREE SELECTIVE AGAR BASE
Code: CM0739

Formula gml/litre
Nutrient Broth No. 2 25.0
Bacteriological charcoal 4.0
Casein hydrolysate 3.0
Sodium desoxycholate 1.0
Ferrous sulphate 0.25
Sodium pyruvate 0.25
Agar 12.0
pH 7.4 + 0.2

CCDA SELECTIVE SUPPLEMENT

Code: SR0155
An improved selective supplement for Campylobacter Blood-Free Selective Agar Base.

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre
Cefoperazone 16 mg 32 mg
Amphotericin B 5 mg 10 mg
Directions

Suspend 22.75 g of Campylobacter Blood-Free Selective Agar Base in 500 ml of distilled water and bring to
the boil to dissolve. Sterilise by autoclaving at 121°C for 15 minutes. Cool to 50°C. Aseptically add 1 vial of
CCDA Selective Supplement SR0155 reconstituted as directed. Mix well and pour into sterile Petri dishes.

Description

Modified CCDA Medium is based on the original formulation described by Bolton et al." which was
developed to replace blood with charcoal, ferrous sulphate and sodium pyruvate. Improved selectivity was
achieved when cephazolin in the original formulation was replaced by cefoperazone as the selective agent?.
More recent work has shown an increased isolation rate can be achieved if the plates are incubated at 37°C
rather than 42°C®.

Amphotericin B has been added to the formula to suppress the growth of yeast and fungal contaminants
that may occur at 37°C.

Modified CCDA medium and Campy-BAP medium were equal in performance in a rapid colony-lift
procedure for detection of thermophilic campylobacters in which membranes are blotted on agar cultures
and then subjected to immunoassay®.

In a study of healthy puppies and kittens for carriage of Campylobacter species®, modified CCDA medium
was found to be a suitable medium and more productive for Campylobacter upsaliensis in this application
than CAT medium. Modified CCDA medium has been confirmed as suitable for isolation of Campylobacter
spp. from non-clinical samples following enrichment in Exeter broth’.
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The use of Campylobacter Blood-Free Medium is specified by the U.K. Ministry of Agriculture, Fisheries and
Food (MAFF) in a validated method for isolation of Campylobacter from foods*.

Technique
1. Prepare Campylobacter Blood-Free Selective Agar as described in the directions.

2. Emulsify approximately 0.5 g of the specimen in 5 ml of sterile 0.1% peptone water to form an
approximate 1:10 dilution.

3. Inoculate onto the selective medium with cotton tipped swabs so that single isolated colonies are formed.

4. Incubate the plates in an atmosphere consisting of approximately 5-6% oxygen, 10% carbon dioxide and
84-85% nitrogen for 48 hours at 37°C. This can best be achieved by using the Oxoid Gas Generating Kit
for campylobacter (BR0056) in conjunction with the Oxoid Anaerobic Jar (HPO011) and an active catalyst
(BR0042). For jars of smaller capacity AnaeroJar (2.5 litres) use the Oxoid Gas Generating Kit for
Campylobacters (BR0060). Alternatively use CampyGen CNO025A or CNOO35A which does not require
the use of a catalyst or the addition of water.

The colonial morphology of campylobacters can be used as a guideline for identification to species level.
Campylobacter jejuni strains produce grey, moist flat spreading colonies. Some strains may have a green
hue or a dry appearance, with or without a metallic sheen. Campylobacter coli strains tend to be creamy-
grey in colour, moist, slightly raised and often produce discrete colonies.

Colonies tend to swarm when initially isolated from clinical specimens.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the selective supplement in the dark at 2-8°C and use before the expiry date on the label.
The prepared medium may be stored for up to 2 weeks at 2-8°C .

Appearance
Dehydrated Medium: Black coloured, free-flowing powder.

Prepared medium: Black coloured gel.

Quality control
Incubation at 37°C for 48 hours.

Positive controls: Expected results

Campylobacter jejuni ATCC® 33291* Good growth; grey coloured colonies
Negative control:

Escherichia coli ATCC® 25922* No growth

*This organism is available as a Culti-Loop®
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CEFOPERAZONE, AMPHOTERICIN B, TEICOPLANIN SUPPLEMENT (CAT)

Code: SR0174

A selective supplement for the isolation of thermophilic Campylobacter spp. and improved recovery of
Campylobacter upsaliensis from faeces.

Vial contents (each vial is

sufficient to supplement 500 ml of medium) per vial per litre
Cefoperazone 8.0 mg 16.0 mg
Teicoplanin 4.0 mg 8.0 mg
Amphotericin B 10.0 mg 20.0 mg
Directions

Prepare 500 ml of sterile Blood-Free Campylobacter Agar Base as directed. Cool to 50°C and aseptically
add one vial of SR0174 reconstituted as directed.

Mix well and pour the resulting CAT medium into sterile Petri dishes. Incubate cultures at 37°C for 48-72
hours in a microaerobic atmosphere.

Description

Because of the sensitivity of Campylobacter upsaliensis to a wide range of antibiotics, isolation of the
organism from faeces using selective media has hitherto been difficult. The recommended isolation method
uses a membrane filter culture technique on non-selective agar. This does not give good recovery from
faeces containing less than 105 CFU/g®, and is a technically demanding method which is relatively slow to
perform.

CAT Supplement SR0174 is based on the formulation described by Aspinall et al.”. When added to Blood-
Free Campylobacter Agar Base which contains charcoal, it gives good isolation of thermophilic
Campylobacter spp. The isolation of Campylobacter upsaliensis on a selective medium is possible because
CAT Supplement contains reduced levels of cefoperazone compared to other campylobacter supplements.
This inhibits most Enterobacteriaceae, but not enterococci. Teicoplanin is included to inhibit enterococci.
Amphotericin B is added as an antifungal agent.

Further work confirmed the effectiveness of CAT medium as an alternative to membrane filtration culture for
selective isolation of thermophilic campylobacters including Campylobacter upsaliensis®.

Atabay, Corry and On® isolated a previously unknown catalase-negative, urease-positive Campylobacter from
cattle faeces using CAT medium. This organism could not be cultured on blood-free Campylobacter medium
(CCDA).

A study in which the productivity of CAT medium, blood-free media and semi-solid medium were compared,
showed that CAT medium, used in parallel with membrane filtration on non-selective blood agar, is likely to
be the most productive method for recovery of the greatest number of Campylobacter and Arcobacter
species™.

Storage conditions and Shelf life
CAT Supplement SR0174 should be stored at 2-8°C in the dark. When stored as directed, the reagents
remain stable until the stated expiry date shown on the packaging.

Quality control

Positive controls: Expected results
Campylobacter upsaliensis ATCC®
43954~ Good growth; pale colonies

Campylobacter jejuni ATCC® 33291* Good growth; grey coloured colonies
Negative control:
Enterococcus faecalis ATCC® 33186 Inhibited

*This organism is available as a Culti-Loop®

References
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CDMN - see CLOSTRIDIAL DIFFICLE MOXALACTAM NORFLOXACIN MEDIUM

CEFIXIME RHAMNOSE SORBITOL MACCONKEY AGAR (CR-SMAC Agar Base)

Code: CM1005

A selective, differential medium based on Sorbitol MacConkey Agar with added rhamnose and cefixime. This
medium provides a selective base with improved differentiation of Escherichia coli O157.

Formula gml/litre
Peptone 20.0
Sorbitol 10.0
Bile Salts No. 3 1.5
Sodium chloride 5.0
Rhamnose 5.0
Neutral red 0.03
Crystal violet 0.001
Agar 15.0
pH 7.1 +0.2

CEFIXIME SUPPLEMENT

Code: SR0191

Vial Contents (each vial is sufficient

for 500 ml of medium) per vial per litre
Cefixime 0.025 mg 0.05 mg
Directions

Suspend 28.25 g in 500 ml of distilled water. Mix well and sterilise by autoclaving at 121°C for 15 minutes.
Cool to approximately 50°C and aseptically add the contents of one vial of Cefixime Supplement SR0191,
reconstituted as directed. Mix well and pour into sterile Petri dishes.

To reconstitute Cefixime Supplement, aseptically add 2 ml sterile distilled water to 1 vial of supplement. Mix
gently to dissolve.

Description

The addition of rhamnose to Sorbitol MacConkey Agar (SMAC) has been shown to aid the differentiation of
Escherichia coli 0157 from background flora. Approximately 60% of non-sorbitol fermenting Escherichia coli
of serogroups other than 0157 ferment rhamnose (Sheffield PHL, unpublished data). Cefixime has been
shown to reduce the level of competing flora, particularly Proteus spp., that often account for large numbers
of non-sorbitol fermenting colonies'.

Escherichia coli 0157 do not usually ferment sorbitol or rhamnose, so will appear as straw coloured
colonies. However, rhamnose is fermented by most sorbitol negative Escherichia coli of other serogroups.
These colonies will be pink/red and will not be counted as presumptive Escherichia coli O157 colonies'.

Cefixime Rhamnose Sorbitol MacConkey Agar (CR-SMAC) is a selective and differential medium for the
detection of Escherichia coli O157. Field trials have shown that using CR-SMAC, in conjunction with the
more selective CT-SMAC, leads to a higher overall recovery of Escherichia coli O157 from enrichment
broths?®,
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Technique

Inoculate the plates with a suspension of the sample. to produce separated colonies. Incubate for 24 hours
at 35-37°C.

Examine the plates for straw coloured colonies; these are sorbitol and rhamnose negative organisms.
Confirm suspected Escherichia coli O157 with the Escherichia coli 0157 Latex Test DR0620 or Dryspot
Escherichia coli 0157 DR0120.

Coloured colonies may also occur:

sorbitol positive pink to red
rhamnose positive pink to red

Storage conditions and Shelf Life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium for up to 2 weeks at 2-8°C.

Appearance
Dehydrated Medium: Straw pink coloured, free-flowing powder.

Prepared medium: Red coloured gel
Quality control

Positive controls: Expected results

Escherichia coli 0157:H7 NCTC 12900* Good growth, straw coloured colonies
(sorbitol negative, rhamnose negative)

Negative controls:

Escherichia coli ATCC® 25922* Good growth, pink colonies
(sorbitol positive)
Proteus mirabilis ATCC® 29906 Inhibited

(sorbitol negative, rhamnose negative)

*This organism is available as a Culti-Loop®

References

1. Chapman, P. A,, Siddons, C. A., Zadik, P. M. and Jewes L. (1991) J. Med. Microbiol. 35:107-110
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CETRIMIDE AGAR - see PSUDOMONAS CETRIMIDE AGAR

CFC AGAR - see PSUDOMONAS AGAR (CFC FORMULATION)

CHAPMAN MEDIUM - see MANNITOL SALT AGAR
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CHARCOAL AGAR

Code: CM0119
A medium for the cultivation and isolation of Bordetella pertussis and Haemophilus influenzae.

Formula gml/litre
‘Lab-Lemco’ powder 10.0
Peptone 10.0
Starch 10.0
Charcoal bacteriological 4.0
Sodium chloride 5.0
Nicotinic acid 0.001
Agar 12.0
pH 7.4 +0.2
Directions

Suspend 51 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
121°C for 15 minutes. Cool to 50°C, add 10% of defibrinated blood and mix gently. The medium is made
selective for the isolation of Bordetella pertussis and Bordetella parapertussis by the addition of Bordetella
Selective Supplement SR0082.

Add the contents of one vial of Bordetella Selective Supplement reconstituted as directed to 500 ml of
sterile, molten Charcoal Agar CM0119, cooled to 50°C, together with 10% v/v defibrinated horse blood
SR0050. Mix well before pouring into sterile Petri dishes.

For Haemophilus influenzae, omit the selective agents and convert to ‘chocolate’ agar.

Transport Medium for B. pertussis
The vial contents may be added to 500 ml of half-strength Charcoal Agar + 10% v/v defibrinated horse
blood SR0050 for use as a transport medium for Bordetella pertussis.

Description

Charcoal Agar was developed by Oxoid to provide a non-blood-containing medium for the cultivation of
Bordetella pertussis and Haemophilus influenzae. Proom' showed that nicotinic acid was an essential growth
factor for the bordetellae. Ensminger et al.? used a charcoal medium for the growth of Bordetella pertussis in
vaccine production and found that the medium could replace Bordet-Genou. Mishulow et al.? used charcoal
agar for Bordetella pertussis cultivation.

Haemophilus influenzae is cultivated on the medium containing 10% ‘chocolated’ blood but no antibiotics.
The inoculated plate is incubated for 2 to 3 days at 37°C. The colonies are usually small, transparent and
droplet-like, but some transformation to the ‘rough’ type colony may occur. Species differentiation is
performed by examination of the need for X and V growth factors, on Blood Agar Base CM0055.

The greatest problem in the isolation of Bordetella species from naso-pharyngeal secretions is the
suppression of unwanted flora during the long incubation period on very nutritious media.

Fleming’s first in vitro demonstration of penicillin was to show that it could help isolate Bordetella pertussis
on media‘. Lacey® confirmed this but found that the penicillin-resistant flora still caused problems. He
supplemented penicillin with 2 pg/ml 4,4'diamidino-diphenylamine dihydrochloride (M & B 938) thereby
increasing the selectivity of this medium.

Broome et al.® found methicillin to be superior to penicillin in suppressing unwanted naso-pharyngeal flora
but the earlier publication of Sutcliffe and Abbott” where cephalexin (40 pg/ml) was shown to be superior to
penicillin, has proved to be the most significant advance.

The benefits of cephalexin as a selective agent for Bordetella pertussis have been confirmed®®'®'. The ability
to recover stressed cells and the much longer shelf life (6-8 weeks) are added benefits to its superiority at
suppressing unwanted naso-pharyngeal growth.

Regan and Lowe® showed that half-strength Oxoid Charcoal Agar, supplemented with 40 pg/ml cephalexin
SR0082 v/v lysed, defibrinated horse blood was an excellent enrichment and transport medium.

The efficacy of this transport medium has been confirmed by other workers™.

Technique
The following technique for the laboratory diagnosis of Pertussis is recommended™.
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1. Collect pernasal swabs in the early stage of the illness and place in tubes of half-strength Charcoal Agar
supplemented with 10% v/v lysed, defibrinated horse blood and 40 mg/ml cephalexin.

2. Generously inoculate the swabs on to thick layers of Charcoal Agar containing 10% v/v defibrinated
horse blood and 40 pg/ml cephalexin (SR0082).
A non-selective medium in which the cephalexin is omitted may be used in addition.

3. Perform direct fluorescent antibody (DFA) tests on the secretions, using Bordetella pertussis and
Bordetella parapertussis-conjugated antisera, to help make an earlier diagnosis.

4. Replace the swabs in the original transport medium and hold at room temperature. If the culture plates
become overgrown with commensal flora or fungi, use the swabs to inoculate fresh plates of medium.

5. Incubate the plates at 35°C in a moist atmosphere (60-70% humidity) for up to six days. Examine the
plates after 40 hours incubation and twice-daily thereafter.

6. Look for small, shiny, greyish-white, round convex colonies. Suspicious colonies should be Gram stained,
using a two-minute safranin counterstain. Some pleomorphic cells may be seen, caused by the
cephalexin in the selective medium.

7. Confirm the identification with DFA tests on the suspicious colonies.

Precautions

Stuart's transport medium or similar formulation media should not be used for Bordetella-containing
specimens™.

Two pernasal swabs should be taken from each patient, one through each nostril™.

Make sure the charcoal remains in suspension when dispensing the medium by gently swirling the flask.
Lysed horse blood is used in the transport medium but whole blood is used in the isolation medium.

Most naso-pharyngeal flora are inhibited by cephalexin but Pseudomonas aeruginosa and some fungi may
grow through. Amphotericin B can be added (12 mg/ml) as an antifungal agent to prevent the growth of
filamentous fungi. However, this level of amphotericin B can be inhibitory to Bordetella pertussis and should
not be used routinely.

METRONIDAZOLE SUSCEPTIBILITY TEST FOR

Helicobacter pylori

Charcoal agar supplemented with a concentrate of essential growth factors has been reported to be a
reliable testing medium for determining metronidazole resistance in Helicobacter pylori®.

Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance
Dehydrated medium: Black, free-flowing powder.

Prepared medium: Black gel.

With Cephalexin:

Positive controls: Expected results

Bordetella pertussis ATCC® 8467 Good growth; grey coloured colonies
Bordetella parapertussis NCTC 10521 Good growth; grey coloured colonies
Negative controls:

Staphylococcus aureus ATCC® 25923*  Inhibited

Klebsiella pneumoniae ATCC® 13883*  Inhibited

Without Antibiotics:

Positive control:

Haemophilus influenzae ATCC® 35056* Good growth; grey coloured colonies
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®
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CHINA BLUE LACTOSE AGAR

Code: CM0209
A standard, non-inhibitory solid medium for enumeration and differentiation of bacteria in dairy products.

Formula gml/litre
Peptone 5.0
‘Lab-Lemco’ powder 3.0
Lactose 10.0
Sodium chloride 5.0
China blue g.s.
Agar 12.0
pH 7.0 £ 0.2
Directions

Suspend 35 g in 1 litre of distilled water. Boil to dissolve completely. Sterilise by autoclaving at 121°C for 15
minutes.

Description

China Blue Lactose Agar was formulated by Brandl and Sobeck-Skal'. A standard, non-inhibitory solid
medium for the differentiation and enumeration of bacteria in milk, proposed by the Methodenkommission
fur Milchwirtschaft?. The china blue serves as a pH indicator, to differentiate between lactose fermenters and
non-lactose fermenters, but does not suppress the growth of cocci; therefore this medium may be used for
the detection of streptococci and staphylococci as well as the coli-aerogenes group.

Plates may be streak-inoculated or decimal dilutions of milk may be added to the molten, cooled medium in
a pour-plate technique.

After 18 hours incubation at 35°C colony appearances are:

Colour Micro-organisms

Blue Lactose-fermenters e.g. Escherichia coli and coliform
bacteria: 3-4 mm diameter
Staphylococci: 1 mm diameter
Streptococci: 0.5 mm diameter

Colourless Non-lactose-fermenters e.g. Salmonella, Serratia, Proteus
species and others

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated medium: Straw/pale blue coloured, free-flowing powder.

Prepared medium: Blue coloured gel.
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Quality control

Positive controls: Expected result
Enterococcus faecalis ATCC® 29212*  Good growth; pale blue colonies
Escherichia coli ATCC® 25922* Good growth; light blue coloured

colonies with dark centres
Negative control:
Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions
It is important to remember that Gram positive and negative cocci and bacilli can grow on this medium.
Always confirm the organism morphology and Gram reaction.

References

1. Brandl E. and Sobeck-Skal E. (1963) Milchwiss. Ber. 13. 1-9.

2. Methodenbuch Band VI. Verband Deutscher Landwirtschaftlicher Untersuchungs und
Forschungsanstalten. 1970.

CHOLERA MEDIUM TCBS

Code: CM0333
A selective isolation medium for pathogenic vibrios.

Formula gml/litre
Yeast extract 5.0
Bacteriological peptone 10.0
Sodium thiosulphate 10.0
Sodium citrate 10.0
Ox Bile 8.0
Sucrose 20.0
Sodium chloride 10.0
Ferric citrate 1.0
Bromothymol blue 0.04
Thymol blue 0.04
Agar 14.0
pH 8.6 + 0.2

Directions

Suspend 88 g in 1 litre of distilled water. Boil to dissolve the medium completely. DO NOT AUTOCLAVE.
Pour plates without further heating and dry before use.

Description

Kobayashi, Enomoto, Sakazaki and Kuwahara' developed TCBS media from the selective isolation agar of
Nakanishi?.

The Oxoid TCBS medium conforms to the formulation of Kobayashi et al., except that it contains specially
processed ox bile, free from the defects noted by Nakanishi and Kobayashi.

The complexity of the composition of this medium means that uniformity of growth is a difficult standard to
maintain. Several investigations have shown variation between batches of TCBS Medium made by different
companies®*5°,

Quality control by the manufacturers of this medium is especially important because satisfactory inhibition of
normal gut flora and lack of inhibition of certain Vibrio species is very critical. West et al.” showed that Oxoid
TCBS Medium came closest to their criteria for a satisfactory product.

WHO has established a minimum acceptable guideline for the recovery of Vibrio species on TCBS Medium®.

The Oxoid medium is suitable for the growth of Vibrio cholerae, Vibrio parahaemolyticus, and most other
Vibrios®.
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Most of the Enterobacteriaceae encountered in faeces are totally suppressed for at least 24 hours. Slight
growth of Proteus species and Enterococcus faecalis may occur but the colonies are easily distinguished
from Vibrio colonies.

Oxoid TCBS Medium is complete and requires no additives or aseptic additions of blood. It therefore shows
a considerable advantage over Lauryl Sulphate Tellurite Agar which requires further additions after
sterilisation. Apart from this convenience factor, it also possesses superior growth characteristics for Vibrio
species, compared with tellurite media. Whilst inhibiting non-vibrios, it promotes rapid growth of pathogenic
vibrios after overnight incubation at 35°C. For the isolation of other vibrios from environmental samples,
incubation at lower temperatures, 20-30°C is needed.

Colonial appearance of organisms on TCBS Medium
24 hours incubation at 35°C.

Organisms Colonies

Vibrio cholera and El Tor type Yellow, flat, 2-3 mm diameter
Vibrio parahaemolyticus Blue-green, 3-5 mm diameter
Vibrio alginolyticus Yellow, 3-5 mm diameter
Vibrio metschnikovii® Yellow, 3-4 mm diameter
Vibrio fluvialis* Yellow, 2-3 mm diameter
Vibrio vulnificus™ Blue-green, 2-3 mm diameter
Vibrio mimicus™ Blue-green, 2-3 mm diameter
Enterococcus species Yellow, 1 mm diameter
Proteus species Yellow-green, 1 mm diameter
Pseudomonas species Blue-green, 1 mm diameter

Some strains of Aeromonas hydrophila grow producing yellow colonies but Plesimonas shigelloides does not
usually grow well on TCBS.

Technique

Streak the faeces or a sub-culture from an enrichment medium, e.g. Alkaline Peptone Water, across the
surface of Oxoid TCBS Cholera Medium. Incubate plates for 18-24 hours at 35°C for clinical specimens or
lower temperature for environmental samples.

Cultures grown on TCBS should be examined quickly after removal from an incubator as the yellow colonies
of Vibrio cultures e.g. Vibrio cholerae, may revert to a green colour when left at room temperature®.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated medium: Straw/green coloured, free-flowing powder.

Prepared medium: Green coloured gel.

Quality control

Positive controls: Expected result
Vibrio furnissii NCTC 11218
(@ non-pathogenic strain®) Good growth; yellow colonies

Vibrio parahaemolyticus NCTC 10885 Good growth; green colonies
Negative control:
Escherichia coli ATCC® 25922* No growth

*This organism is available as a Culti-Loop®

Precautions
The identification of the various Vibrio species on TCBS Medium is presumptive and further tests are
required for confirmation.

Yellow colonies on TCBS Medium will give unsatisfactory oxidase reactions.

Colonies taken from TCBS Medium are ‘sticky’ and react poorly in slide agglutination tests. Sub-culture to
nutrient agar is required before slide agglutination tests can be carried out.

Some strains of Vibrio vulnificus produce better recovery at 30°C.
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CHRISTENSON AGAR - see UREA AGAR

CHRISTENSON BROTH - see UREA BROTH

CHROMOGENIC BACILLUS CEREUS AGAR

Code: CM1036
A chromogenic medium for the isolation and differentiation of Bacillus cereus from food samples.

Formula gml/litre
Yeast extract 4.0
Peptone 10.0
Di-sodium hydrogen phosphate 2.52
Potassium di-hydrogen phosphate 0.28
Sodium pyruvate 10.0
Chromogenic mix 1.2
Agar 13.0
pH7.2+0.2

CHROMOGENIC BACILLUS CEREUS SELECTIVE SUPPLEMENT
Code: SR0230

Vial contents (each vial is sufficient

for 500 ml of medium): per vial per litre

Polymyxin B 53,000 1U 106,000 IU

Trimethoprim 5.0 mg 10.0 mg
Directions

Suspend 20.5 g in 500 ml of distilled water. Mix well and bring to the boil to dissolve completely. Sterilise by
autoclaving at 121°C for 15 minutes. Cool the medium to 50°C and aseptically add 1 vial of Chromogenic
Bacillus cereus Selective Supplement. Mix well and pour into sterile Petri dishes.

Description

Bacillus cereus, a Gram-positive, aerobic, spore-forming, rod-shaped bacterium, is widely distributed in
nature. It is readily isolated from soil, dust, cereal crops, vegetation, animal hair, fresh water and sediments.
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Therefore it is not surprising to find the organism associated with virtually every raw agricultural commodity.
The ability to form spores ensures survival through all stages of food processing short of retorting and the
organism is present in most raw materials used in food manufacture. Under normal circumstances Bacillus
cereus is found at <103 cells per gram of food and does not cause any problems as the minimum level to
cause illness is more than 105 cells per gram'.

Bacillus cereus-associated gastroenteritis results from the ingestion of two distinct toxins (emetic toxin and
enterotoxin) produced during the vegetative stage of growth, in foods that have been poorly refrigerated
following cooking. Two types of illness are caused by the two toxins. The diarrhoeal type of illness is caused
by a large molecular weight protein or enterotoxin. Onset is usually within 6-15 hours of ingestion of
contaminated food. The vomiting (emetic) type of iliness is believed to be caused by a low molecular weight,
heat-stable peptide and symptoms can start to occur within 0.5-6 hours of ingestion'.

A wide variety of foods including meats, milk, vegetables, and fish have been associated with the diarrhoeal-
type food poisoning. The vomiting-type outbreaks have generally been associated with rice products;
however, other starchy foods such as potato, pasta and cheese products have also been implicated. Food
mixtures such as sauces, puddings, soups, casseroles, pastries, and salads have frequently been
incriminated in food poisoning outbreaks?.

Oxoid Chromogenic Bacillus cereus Agar incorporates the chromogenic substrate 5-bromo-4-chloro-3-
indolyl-B-glucopyranoside, which is cleaved by the enzyme B-glucosidase present in Bacillus cereus
resulting in the formation of blue/green colonies. Polymixin B inhibits most Gram-negative organisms and
some Gram-positive organisms including some Bacillus other than Bacillus cereus. Trimethoprim, which is
also added to the medium, blocks folic acid synthesis necessary for DNA production and is active against
many Gram-positive bacteria including Staphylococcus aureus, Enterococcus spp. and some non-cereus
Bacillus species. The combination of these two antibiotics has been shown to be more effective than the use
of polymyxin B alone®.

Because Bacillus thuringiensis is biochemically identical to Bacillus cereus it will also grow as blue/green
colonies on this medium. Bacillus thuringiensis is known primarily as an insect pathogen but it has also been
reported to have been linked to some human gastroenteritis outbreaks®.

Technique
Please note that the following is only intended as a suggested method of use.

1. Prepare a 10% dilution (w/v) of the food sample to be tested in 0.1% Peptone Water (CM0009) or MRD
(CM07383).

2. Homogenise the sample for 1 minute using an appropriate laboratory blender.

Inoculate 0.1 ml volumes of 10-1, 10-2 and 10-3 dilutions of the homogenate onto the surface of
Chromogenic Bacillus cereus Agar plates.

Incubate the plates at 37°C for 24 hours.

Examine for typical colonies of Bacillus cereus.

Confirm the presumptive identification of Bacillus cereus by a validated method, e.g. oxidase, Gram-stain.
7. Report the results as the number of Bacillus cereus colonies per gram weight of the food sample.

@

o o p

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label. Chromogenic Bacillus
cereus Selective Supplement must be stored at 2-8°C.

Store the prepared medium for up to 2 weeks at 2-8°C.
Appearance

Dehydrated medium: Straw coloured, free-flowing powder.
Selective supplement: a white, freeze-dried pellet.
Prepared medium: a light straw coloured gel.

Quality control

Positive control: Expected results

Bacillus cereus ATCC® 10876 Good growth blue/green colonies
Negative controls:

Bacillus subtilis ATCC® 6633* No growth

Escherichia coli ATCC® 25922* No growth

*This organism is available as a Culti-Loop®
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CHROMOGENIC CANDIDA AGAR

Code: CM1002
A selective differential medium for the rapid isolation and identification of clinically important Candida

species.
Formula gml/litre
Peptone 4.0
Chromogenic mix 13.6
Agar 13.6
pH 6.0 + 0.2

CHROMOGENIC CANDIDA SELECTIVE SUPPLEMENT
Code: SR0231

Vial Contents (each vial is sufficient for

500 ml of medium) per vial per litre
Chloramphenicol 250 mg 500 mg
Directions

Suspend 15.6 g in 500 ml of distilled water. Add 1 vial of Chromogenic Candida Selective Supplement
reconstituted as directed. Mix well and bring to the boil with frequent agitation. DO NOT AUTOCLAVE. Cool
the medium to 45°C and pour into sterile Petri dishes.

Description

Serious infections due to Candida species are becoming increasingly prevalent. This poses particular
problems because of the increasing incidence of non-albicans spp. and the emergence of non-albicans
isolates resistant to both amphotericin B and the newer azoles'.

Candida species are the fourth most commonly encountered nosocomial pathogens in bloodstream
infections in the United States and candidiasis is associated with mortality rates as high as 60% in immuno-
suppressed patients. Of the Candida spp. encountered in clinical practice, Candida albicans is the most
common and this species is usually susceptible to the azole group of antifungal agents. However, it is the
shift toward the isolation of more azole-tolerant species, such as Candida glabrata, Candida tropicalis, and
Candida krusei, due to the increasing use of itraconazole and fluconazole as the antifungal drugs of first
choice for candidiasis, which is causing greatest concern. Rapid identification of the Candida spp. causing
infection is therefore critical for the clinician in determining the correct antifungal therapy?.

Conventional identification of Candida spp. is based on an extensive series of tests, e.g. carbohydrate
fermentation and assimilation, growth at 37°C and 42°C, colony and cell morphology and the ability to form
germ tubes.

Rapid identification of micro-organisms in general has been shown to have a major impact on the morbidity,
mortality, and duration of hospitalisation. For Candida species involved in bloodstream infections on ICUs, it
was shown by lbrahim et al.® that initial therapy was inadequate in 95% of the cases because no antifungal
agent was administered. Due to this inadequacy in the initial treatment, a mortality rate of about 60% was
observed in the patient group with Candida infections. Hence, early recognition of a Candida infection would
help a clinician to select proper treatment. Combined with rapid identification of the causative organism, this
treatment could be optimised to include a non-azole group antifungal agent, if required, at an early stage of
the infection.
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The medium incorporates two chromogens that indicate the presence of the target enzymes:
X-NAG (5-bromo-4-chloro-3-indolyl N acetyl B-D-glucosaminide) detects the activity of hexosaminidase.
BCIP (5-bromo-6-chloro-3-indolyl phosphate p-toluidine salt) detects alkaline phosphatase activity.

The typical enzyme patterns of Candida spp. are shown in Table 1. An opaque agent has been incorporated
into the formulation to improve the colour definition on the agar. The broad-spectrum antibacterial agent
chloramphenicol is added to the agar at 500 mg/I to inhibit bacterial growth on the plates.

Technique
Good laboratory practices for the appropriate collection and transport of specimens should be followed.

Clinical specimens should be inoculated directly onto the agar.
Incubate plates aerobically at 30°C. Inspect for the growth of Candida spp. at 24, 48 and 72 hours.

Table 1

Chromogen X-NAG BCIP Typical colony

Enzyme Hexosaminidase Alkaline appearance

phosphatase

C. tropicalis + Dark blue

C. albicans + Green*

C. dubliniensis

C. krusei + Dry, irregular
pink-brown

C. glabrata Variable Beige/yellow/

C. kefyr brownt

C. parapsilosis
C. lusitaniae

Notes:

*The green colour of Candida albicans and Candida dubliniensis is caused by the same chromogenic
reaction as the dark blue colour of Candida tropicalis. However, other reactions caused by the medium (the
nature of which are subject to a patent application) cause the colonies to appear green.

TCandida glabrata, Candida kefyr, Candida parapsilosis and Candida lusitaniae appear as a variety of
beige/brown/yellow colours, due to the mixture of natural pigmentation and some alkaline phosphatase
activity. Experienced users may be able to differentiate these species by colour and colony morphology.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at room 2-8°C.

Appearence
Dehydrated medium: straw coloured, free-flowing powder.

Prepared medium: cream coloured opaque gel.

Quality control

Positive controls: Expected result

C. albicans ATCC® 10231~ Good growth, green colonies

C. krusei ATCC® 6258 Good growth, dry, irregular pink-brown
colonies

Negative control:
Escherichia coli ATCC® 25922* Inhibited

*This organism is available as a Culti-Loop®
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CHROMOGENIC E. COLI/COLIFORM MEDIUM

Code: CM0956

A chromogenic medium to aid differentiation between Escherichia coli and other coliforms in cultures
produced from food and environmental samples.

Formula gml/litre
Chromogenic mix 20.3
Yeast extract 3.0
Peptone 5.0
Lactose 2.5
Sodium chloride 5.0
Di-sodium hydrogen phosphate &3
Potassium di-hydrogen phosphate 1.5
Neutral red 0.03
Agar 15.0
pH 6.8 = 0.2

Directions

Suspend 55.8 g of Chromogenic E.coli/coli coliform medium in one litre of distilled water. Sterilise by
autoclaving at 121°C for 15 minutes. Cool to approximately 50°C. Mix well and pour and into sterile Petri
dishes.

Description

Chromogenic E.coli/coliform medium is a differential agar used for the presumptive identification of
Escherichia coli and coliforms from food and environmental samples. The agar base uses two enzyme
substrates to differentiate between Escherichia coli and other coliforms. One chromogenic substrate is
cleaved by the enzyme glucuronidase which is specific for Escherichia coli and produced by approximately
97% of strains'?**. The second chromogenic substrate is cleaved by galactosidase, an enzyme produced by
the majority of coliforms. This results in purple Escherichia coli colonies, as they are able to cleave both
chromogenic substrates and pink coliform colonies as they are only able to cleave the galactosidase
chromogen.

Technique

Dry the surface of the medium. Prepare the food sample by diluting as appropriate with 0.1% sterile peptone
water CM0009 and homogenise in a stomacher or laboratory blender. Pipette 0.5 ml or 1.0 ml of the
homogenate as appropriate on to the plate and spread over the surface with a glass spreader. Incubate the
plates for 18-24 hours at 37°C.

Calculate the total number of coliforms per gram by multiplying purple and pink colonies by the dilution
factor. The number of presumptive Escherichia coli is obtained by multiplying the number of purple colonies
by the dilution factor.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated Medium: Straw to straw/pink free flowing powder

Prepared medium: Opaque pink coloured gel.

Positive controls: Expected results
Escherichia coli ATCC® 25922* Good growth purple colonies
Klebsiella pneumoniae ATCC® 13883 Good growth pink colonies
Negative control:

Pseudomonas aeruginosa ATCC® Good growth straw colonies
27853*

*This organism is available as a Culti-Loop®
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Precautions

Refer to the material safety data sheet before handling this product.

Some pathogenic strains, such as Escherichia coli O157:H7 are usually glucuronidase negative and therefore
will not give purple colonies on this medium.

References

1. Kilian M. and Bulow P. (1976). Acta. Pathol. Microbiol. Scand. Sect. B 84: 245-251.
2. Kilian M. and Bulow P. (1979). Acta. Pathol. Microbiol. Scand. Sect. B 87: 271-276.
3. Frampton E. W., Restaino L. and Blaszko N. (1988). J. Food Prot. 51(5): 402-404.

CHROMOGENIC E. COLI/COLIFORM SELECTIVE MEDIUM

Code: CM1046

A selective, chromogenic medium for the detection and enumeration of Escherichia coli and other coliforms
from food and water samples.

Formula gml/litre
Peptone 8.0
Di-sodium hydrogen phosphate 2.2
Sodium chloride 5.0
Potassium di-hydrogen phosphate 1.8
Sodium lauryl sulphate 0.1
Chromogenic mix 0.35
Agar 10.6
pH 6.7 £ 0.2

Directions

Suspend 28.1 g of Selective E. coli/Coliform Chromogenic Medium in 1 litre of distilled water. Bring the
medium gently to the boil, to dissolve completely. Either pour the medium into sterile Petri dishes or keep
molten at 45°C for pour plate technique.

Description

The recovery and enumeration of Escherichia coli and coliforms are important indicators of environmental
and food hygiene. Detection of B-glucuronidase activity is widely used to differentiate Escherichia coli
bacteria, as the enzyme, which is encoded by the uidA gene, is present in Escherichia coli, but not other
members of the coliform group. As coliforms are lactose-positive, 3-galactosidase activity, encoded by the
lacZ gene, is then used to differentiate this group from other organisms able to grow on the selective
medium. This results in purple Escherichia coli, as they are able to cleave both chromogens, with other
coliforms giving pink colonies as they cleave only the galactoside chromogen.

Selective E. coli/Coliform Chromogenic Medium contains two chromogenic agents — Rose-Gal - which
detects B-galactosidase activity; X-Glu — which detects B-glucuronidase activity. The medium also contains
sodium lauryl sulphate which acts as a selective agent, inhibiting the growth of Gram-positive organisms.

Most organisms in the coliform group are able to ferment lactose, so will cleave the pink Rose-Gal
chromogen, producing pink colonies. Escherichia coli strains can be differentiated from the other coliforms
as they also possess the enzyme B-glucuronidase (which has been shown to be highly specific to
Escherichia coli). The X-Glu chromogen is targeted by this enzyme. The ability of Escherichia coli species to
cleave both chromogens means that typical colonies will be purple.

Organism B-glucuronidase B-galactosidase Colony colour
E. coli + + Purple
Coliforms + Pink
Other organisms - - Colourless
+ - or Blue
Technique

Selective E. coli/Coliform Chromogenic Medium may be used for the detection and enumeration of
Escherichia coli and coliforms in food and water samples.

Prepare food samples by diluting 1:5 or 1:10 (as appropriate) with 0.1% (w/v) sterile Peptone Water
(CMO0009), and homogenise in a Stomacher or a laboratory blender.
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Heavily contaminated water samples should first be diluted in Ringers Solution (BR0052) or Maximum
Recovery Diluent (CM0733) so that the number of colonies to be counted is of a readable number e.g. 20-
100 colonies. Potable water should be concentrated either by centrifugation or by using the filter membrane
method.

The following incubation techniques may be used:

1. Spread Plate
Dry the surface of the prepared plates. Pipette 0.1 ml of the prepared sample onto the plate and spread over
the surface with a sterile spreader. Incubate plates for 24 hours at 37°C.

2. Pour-Plate Method
Pipette 1 ml of the prepared sample into an empty Petri dish. Add 15-20 ml of medium, cooled to 45°C.
Gently swirl the plates to thoroughly mix and allow to set. Incubate for 24 hours at 37°C.

3. Filter Membrane Method

Dry the surface of the prepared plates. Filter an appropriate volume of sample through the membrane. Place
the membrane onto the surface of an agar plate and avoid trapping air-bubbles under the membrane.
Incubate for 24 hours at 37°C.

For all methods count the numbers of pink and purple colonies. Multiply the numbers of colonies by the
dilution factor and express the result as the number of coliforms and Escherichia coli per gram of food or
volume of water.

Storage conditions and Shelf life
Dehydrated medium: store tightly capped in the original container at 10-30°C.

Prepared medium will be stable for up to 2 weeks when stored at 2-8°C.

Appearence
Dehydrated medium: light coloured, free-flowing powder.

Prepared medium: light straw coloured, transparent gel.

Quality control

Positive controls: Expected result
Escherichia coli ATCC® 25922* Good growth, purple colonies
Klebsiella pneumoniae Good growth, pink colonies

ATCC® 13883*
Negative control:
Staphylococcus aureus ATCC® 25923 Inhibited

*This organism is available as a Culti-Loop®

References

1. Kilian M. and Bulow P. (1976) Acta Pathol. Microbiol. Scand. Sect. B 84, pp.245-251.

2. Kilian M. and Bulow P. (1979) Acta Pathol. Microbiol. Scand. Sect. B 87, pp.271-276.

3. Frampton E. W., Restaino L. and Blaszko N. (1988) J. Food Prot. Vol: 51(5). pp.402-404.
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CHROMOGENIC ENTERBACTER SAKAZAKII AGAR (DFI formulation)

Code: CM1055

Chromogenic Enterobacter sakazakii Agar (DFI formulation) is intended for the differentiation and
enumeration of Enterobacter sakazakii from infant formula and other food samples.

Formula gml/litre
Tryptone 15.0
Soya peptone 5.0
Sodium chloride 5.0
Ferric ammonium citrate 1.0
Sodium desoxycholate 1.0
Sodium thiosulphate 1.0
Chromogen 0.1
Agar 15.0

Final pH 7.3 + 0.2

Directions

Suspend 43.1 g of Chromogenic Enterobacter sakazakii Agar in 1 litre of distilled water. Mix well and bring to
the boil to dissolve completely. Sterilise by autoclaving at 121°C for 15 minutes. Cool the medium to 50°C.
Mix well and pour into sterile Petri dishes.

Description

Chromogenic Enterobacter sakazakii Agar (DFI formulation’) is based on the a-glucosidase reaction which is
detected by incorporating the chromogenic substrate 5-bromo-4-chloro-3-indolyl-a-D-glucopyranoside in
the medium. The enzyme «-glucosidase, present in Enterobacter sakazakii, hydrolyses the substrate
producing blue-green colonies on this pale yellow medium. Proteus vulgaris is also weakly a-glucosidase
positive and could grow to give colonies of a similar colour to Enterobacter sakazakii. However, on this
medium, Proteus spp. grow as grey colonies: they produce hydrogen sulphide in the presence of ferric ions
forming ferrous sulphide. Desoxycholate inhibits the growth of most Gram-positive organisms.

Enterobacter sakazakii is a Gram-negative rod-shaped bacterium that rarely causes disease in healthy adults
but has been implicated in outbreaks of disease in premature infants (neonates). Research suggests that
neonates or those infants who have other medical conditions are more susceptible to this infection. Most
reported cases of infection are severe, including sepsis (bacteria in the blood), meningitis, or necrotising
enterocolitis (severe intestinal infection). Neurological damage may be permanent, and the death rate is
reported to be as high as 40-80%>2.

Enterobacter sakazakii is an opportunistic pathogen which has been isolated at low levels from powdered
infant formulas. The organism’s high tolerance to desiccation provides a competitive advantage for
Enterobacter sakazakii in dry environments, as found in milk powder factories, and thereby increases the risk
of post-pasteurisation contamination of the finished product®.

The current FDA method® for the detection of Enterobacter sakazakii is based on yellow pigment production
and originated from pioneering work of Muytjens et al*. Samples are incubated in water overnight then
enriched in EE Broth (CM0317), followed by plating on VBRGA (CM0485) to isolate Enterobacteriaceae. Five
colonies are selected and streaked on Tryptone Soya Agar (CM0131), incubated for up to 3 days and
observed for yellow colonies, typical of Enterobacter sakazakii. However, this method does not select for
Enterobacter sakazakii and the combined use of EE Broth and VRBGA could allow other Enterobacteria to
outgrow Enterobacter sakazakii and give false negative results. It is not possible to select for Enterobacter
sakazakii colonies from VRBGA plates on the basis of colony morphology as they will appear the same as
other Enterobacteria.

Technique
Please note that the following is only a suggested method of use. Refer to current guidelines and
recommendations.

Oxoid Chromogenic Enterobacter sakazakii Agar has been shown to increase the recovery of Enterobacter
sakazakii from powdered infant formula and other food samples when it is used to replace the two plating
media in the FDA method 2002".

1. Using an inoculating loop remove 10 pl from the incubated EE Broth and streak or spread onto the
surface of a Chromogenic Enterobacter sakazakii Agar plate.
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2. Incubate the plate at 35-37°C for 24 hours and observe for blue-green colonies.

3. Confirm presumptive blue-green colonies as Enterobacter sakazakii biochemically. This may be carried
out using systems such as Microbact™ 24E (MB1131A or MB1074A).

Appearance:
Chromogenic Enterobacter sakazakii Agar Dehydrated powder: a straw coloured, free-flowing powder.

Prepared medium: a light yellow coloured gel.

Storage conditions and Shelf life
The dehydrated medium should be stored at 10-30°C and used before the expiry date on the label.

Prepared medium may be stored for up to 2 weeks at 2-8°C.

Quality control

Positive controls: Expected results
Enterobacter sakazakii ATCC® 29004  Good growth: blue-green colonies
Escherichia coli ATCC® 25922* Growth: straw colonies

Negative control:
Staphylococcus aureus ATCC® 25923* Inhibited

*This organism is available as a Culti-Loop®

Reference

Iversen C., Druggan P. D. and Forsythe S. J. Int. J. Food Microbiology 2003. In Press.
Nazarowec-White M. and Farber J. M. Int. J. of Food Microbiol. 1997; 34. 103-113.

Breeuwer P, Lardeau A., Peterz M. and Joosten H. M. J. of App. Microbiol. 2003; 5. 967.
Muytjens H. L., van der Ros-van de Repe, J. and van Druten H. A. M. J. Clin. Microbiol. 1984; 20.
684-686.

PODN

CHROMOGENIC LISTERIA AGAR

Code: CM1080

A medium for isolation, enumeration and presumptive identification of Listeria species and Listeria
monocytogenes from food samples.

Formula gml/litre
Peptone 18.5
Yeast extract 4.0
Sodium chloride 9.5
Sodium pyruvate 2.0
Lithium chloride 15.0
Maltose 4.0
X-glucoside chromogenic mix 0.2
Agar 14.0

Final pH 7.2 + 0.2
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CHROMOGENIC LISTERIA SELECTIVE SUPPLEMENT
Code: SR0227

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre
Nalidixic acid 13.0 mg 26.0 mg
Polymyxin B 5.0 mg 10.0 mg
Ceftazidime 3.0 mg 6.0 mg
Amphotericin 5.0 mg 10.0 mg

CHROMOGENIC LISTERIA DIFFERENTIAL SUPPLEMENT
Code: SR0228

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre
Lecithin solution 20.0 ml 40.0 ml
Directions

Suspend 33.6 grams of Chromogenic Listeria Agar (CM1080) in 480 ml of distilled water. Mix well and
sterilize by autoclaving at 121°C for 15 minutes. Cool the medium to 46°C and add one vial of Chromogenic
Listeria Selective Supplement, reconstituted as directed and one vial of Chromogenic Listeria Differential
Supplement. Mix well and pour into sterile Petri dishes.

Description

OCLA is a modification of the formulation described by Ottaviani and Agosti®. As in the original formulation,
the medium is designed to identify Listeria spp. based on their utilisation of a chromogenic substrate.
However, in this modification the pathogenic Listeria spp. are then further differentiated by the detection of
lecithinase (phosphotidlycholine phospholipase C - PCPLC) activity, rather than phosphotidlyinositol
phospholipase C (PIPLC) activity. Both enzymes, PCPLC and PIPLC, are required for virulence, although
detection of one is sufficient for identification of pathogenicity. Listeria monocytogenes is the most common
pathogenic Listeria spp. and has been shown to be pathogenic to both man and animals. Some L. ivanovii
strains also possess lecithinase activity and although Listeria ivanovii are primarily pathogenic to animals,
there are strains which have been shown to cause infection in humans®. Studies have shown this medium to
be superior to PALCAM or Oxford medium for the isolation of Listeria monocytogenes®.

OCLA uses the chromogen X-glucoside for presumptive identification of Listeria spp. This chromogen is
cleaved by B-glucosidase which is common to all Listeria species. Other organisms that possess this
enzyme, such as enterococci, are inhibited by the selective agents within the medium: lithium chloride,
polymyxin B and nalidixic acid whilst amphotericin inhibits the growth of any yeasts and moulds present in
the sample.

Listeria monocytogenes and pathogenic Listeria ivanovii are then further differentiated by their ability to
produce the phospholipase enzyme lecithinase. This enzyme hydrolyses the lecithin in the medium,
producing an opaque white halo around the colony.

Technique

OCLA can be used following a variety of enrichment procedures i.e. ISO, NMKL, BAM etc. The following is a
suggested protocol using Oxoid Novel Enrichment Broth-Listeria (ONE Broth). This method has been
validated by AFNOR and been shown to give equivalent results to ISO 11290-1:1997"%.

1. Add 25 g of food sample to 225 ml of ONE Broth (CM1066 & SR0234) and stomach for a minimum of 30
seconds to mix the sample.

2. Incubate the broth without agitation at 30°C for 24 + 2 hours.

3. Gently agitate the bag then, using a microbiological loop, remove 10 pl and inoculate onto an OCLA plate
and incubate at 37°C for 24 + 2 hours. Examine the plate for blue colonies with and without opaque white
halos.

4. When testing meat samples, incubate negative plates for a further 24 + 2 hours and examine again.
5. Confirm presumptive colonies on the agar plate as Listeria monocytogenes or Listeria species by
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appropriate methods e.g. Gram-stain, catalase, Oxoid O.B.l.S. mono ID0O600M, Oxoid Listeria Latex Test
Kit DR1126A, Microbact Listeria 12L MB1128A.

Appearance:
Dehydrated medium: straw coloured, free-flowing powder.

Prepared medium: translucent white gel.

Storage conditions and Shelf life
The dehydrated medium should be stored at 10-30°C and used before the expiry date on the label.

Prepared medium may be stored for up to 2 weeks at 2-8°C.

Quality control

Positive controls: Expected results
Listeria monocytogenes ATCC®7644* Good growth: blue/green plus halo
Listeria innocua ATCC®33090* Good growth: blue/green no halo

Negative contol:
Enterococcus feacalis ATCC®29212* Inhibited

*This organism is available as a Culti-Loop®

References

1. Oxoid Folio No. 1059.

2. Ottaviani F., Ottaviani M. and Agosti M. (1997) Quimper Froid Symposium Proceedings, P6 A.D.R.I.A.
Quimper (F) 16-18 June

3. Cummins A. J., Fielding A. K. and McLauchlin J. (1994) Listeria ivanovii infection in a patient with AIDS.
Journal of Infection 28, p89-91

4. Data on file at Oxoid.

5. ISO 11290-1:1997 Horizontal method for the detection and enumeration of Listeria monocytogenes Part
1: Detection Method.

CHROMOGENIC SALMONELLA AGAR BASE

Code: CM1007

Salmonella Chromogenic Medium is a selective and differential agar base for the identification of Salmonella
species from other organisms in the family Enterobacteriaceae.

Formula gml/litre
Special Peptone 10.0
Chromogenic mix 28.0
Agar 12.0
pH 7.2 £0.2

SALMONELLA SELECTIVE SUPPLEMENT
Code: SR0194

Vial contents (each vial is sufficient for

500 ml of medium) per vial per litre

Cefsulodin 6.0 mg 12.0 mg

Novobiocin 2.5 mg 5.0 mg
Directions

Suspend 25 g in 500 ml of distilled water and add the contents of one vial of Salmonella Selective
Supplement reconstituted as directed. Mix well and bring to the boil with frequent agitation. DO NOT
AUTOCLAVE. DO NOT HOLD AT BOILING TEMPERATURE. Cool to 50°C, mix well and pour into sterile
Petri dishes.
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Description

Salmonella Chromogenic Medium is designed to identify Salmonella species based on their utilisation of one
chromogenic substrate. Their inability to utilise another chromogenic substrate, that most other members of
the family Enterobacteriaceae can utilise, enables rapid and reliable identification of Salmonella species.

There are in excess of 2000 known species of Salmonella, some of which differ from the typical rod-shaped,
Gram-negative motile bacterium. In the U.S. alone there are between 800,000 and 4 million reported cases
of salmonellosis per year resulting in 500 deaths. Infections due to Salmonella are of particular concern in
the very young, the elderly and in the severely immunosuppressed where salmonellosis is recognised as an
AIDS-defining condition. With incidence showing a continued rise, infections due to Salmonella remain a
principal health issue'. Because of the widespread occurrence there is a need for the rapid detection and
identification of Salmonella in food and water to aid in the prevention and control of outbreaks?.

Traditionally, media used to differentiate Salmonella species from other members of the family
Enterobacteriaceae depend upon the ability of Salmonella species to produce hydrogen sulphide coupled
with their inability to ferment lactose?®. These are, however, essentially inadequate methods, with a
significant number of the 2000 plus species not exhibiting these characteristics. In recent times chromogenic
media have been developed for the rapid and more reliable identification of Salmonella.

Salmonella Chromogenic Agar Base CM1007 combines two different chromogens for the detection of
Salmonella spp., 5-Bromo-6-Chloro-3-Indolyl caprylate (Magenta-caprylate) and 5-Bromo-4-Chloro-3-Indolyl
B-D-galactopyranoside (X-gal). X-gal is a substrate for the enzyme B-D-galactosidase. Hydrolysis of the
chromogen, Mag-caprylate, by lactose negative Salmonella species results in magenta colonies.

The medium contains bile salts to inhibit the growth of Gram-positive organisms and the addition of the
Salmonella Selective Supplement SR0194 is recommended to increase the selectivity of the medium. This
uses novobiocin to inhibit Proteus growth and cefsulodin to inhibit growth of Pseudomonads.

Technique

Inoculate the plates with a food or clinical sample to produce single colonies. A Salmonella enrichment broth
may be used prior to streaking out, e.g. Rappaport-Vassiliadis Enrichment Broth CM0669, Selenite Broth
CMO0395 & LP0121 or Tetrathionate Broth Base CM0029. Incubate for 18-24 hours at 37°C. Examine the
plates for coloured colonies.

On Salmonella Chromogenic Medium CM1007 & SR0194, typical colonies will be coloured as follows:

Species Colony Colony Colony
Colour Diameter Morphology

Salmonella spp. Magenta 1.0 mm Raised, smooth
Salmonella typhi Magenta 1.0 mm Raised, smooth
Salmonella

paratyphi Magenta 1.0 mm Raised, smooth
Salmonella

arizonae Magenta/blue* 1.5 mm Raised, smooth
Salmonella

gallinarum Magenta 0.75 mm Raised, smooth
Salmonella

indiana Blue* 1.0 mm Raised, smooth
Escherichia coli Blue 1.0 mm Raised, smooth
Enterobacter spp. Blue 1.5 mm Raised, smooth
Klebsiella spp. Blue 3.0 mm Raised, mucoid
Citrobacter spp. Blue 1.5 mm Raised, mucoid
Proteus spp. No growth/straw 0.25 mm -
Pseudomonas

spp. No growth - -
Shigella sonnei Blue 4.0 mm Undulate
Shigella

dysenteriae Magenta 1.0 mm Raised

*Colour of colonies is a presumptive identification as it is dependent on enzyme activity. Some strains of Salmonella arizonae and
Salmonella indiana can appear as blue colonies. In addition, some Shigella spp. can appear as magenta colonies. Further confirmatory
tests are required.
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Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label. Salmonella Selective
Supplement should be stored at 2-8°C.

Store the prepared medium for up to 6 weeks at 2-8°C.

Appearence
Dehydrated medium: Straw coloured, free flowing powder.

Prepared medium: White coloured gel.

Quality control

Positive controls: Expected result

Salmonella enteritidis ATCC® 13076* Good growth, purple colonies
Salmonella poona NCTC 4840* Good growth, purple colonies
Negative controls:

Escherichia coli ATCC® 25922* Growth, blue colonies
Pseudomonas aeruginosa

ATCC® 27853* Inhibited

*This organism is available as a Culti-Loop®

References

1. Gaillot O. et al. (1999) J. Clin. Microbiol. 37: 762-765.

2. Rambach A. (1990) Appl. Environ. Microbiol. 56: 301-303.
3. Gruenewald R. (1991) J. Clin. Microbiol. 29: 2354-2356.

CHROMOGENIC TBX - see TBX MEDIUM

CHROMOGENIC URINARY TRACT INFECTION (UTI) MEDIUM

Code: CM0949
A chromogenic medium for the presumptive identification and differentiation of the main micro-organisms
that cause urinary tract infections (UTIs).

Formula gml/litre
Peptone 15.0
Chromogenic mix 26.3
Agar 15.0

Final pH 6.8 + 0.2

Directions
Suspend 56.3 g of Chromogenic UTI Medium in 1 litre of distilled water, mix well and sterilise by autoclaving
at 121°C for 15 minutes. Cool to 50°C and mix well before pouring plates.

Description

Chromogenic UTI Medium contains two specific chromogenic substrates which are cleaved by enzymes
produced by Enterococcus spp., Escherichia coli and coliforms. In addition, it contains phenylalanine and
tryptophan which provide an indication of tryptophan deaminase activity. It is based on electrolyte deficient
CLED Medium which provides a valuable non-inhibitory diagnostic agar for plate culture of other urinary
organisms, whilst preventing the swarming of Proteus spp.

One chromogen, X-Gluc, is targeted towards B-glucosidase, and allows the specific detection of enterococci
through the formation of blue colonies.

The other chromogen, Red-Gal, is cleaved by the enzyme B-galactosidase which is produced by Escherichia
coli, resulting in pink colonies. Any uncertainty in identification may be resolved by removing suspect
Escherichia coli colonies from the plate and performing an indole test using DMACA reagent.

Cleavage of both chromogens occurs in the presence of coliforms, resulting in purple colonies.

The medium also contains tryptophan which acts as an indicator of tryptophan deaminase activity, resulting
in colonies of Proteus, Morganella and Providencia spp. appearing brown.
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Table of typical colour reactions

Tryptophan

B- B- deaminase
Organism galactosidase galactosidase TDA Colony colour
Enterococci + Blue
Escherichia coli + Pink
Coliforms + n
Proteus,
Morganella,
Providencia + Brown
Pseudomonas Fluoresce
Staphylococcus Normal

pigmentation

It should be noted that organisms with atypical enzyme patterns may give anomalous reactions. For
example, in a trial', over 45% of Enterobacter cloacae were shown to lack B-glucosidase, resulting in pink
colonies which were indistinguishable from Escherichia coli. In such cases, an indole test can be performed
using DMACA indole (do not use Kovac’s as the colour of the Escherichia coli colonies may interfere with the
red colour of a positive indole test). The reagent should not be applied directly to the plate, but the test
should be performed on filter paper. This test will distinguish between Escherichia coli and Enterobacter, and
also between Proteus mirabilis and other species.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Pale buff coloured gel.
Quality control

Positive controls: Expected results

Escherichia coli ATCC® 25922* Good growth; pink coloured colonies

Enterobacter aerogenes Good growth; purple coloured

ATCC® 13048* colonies

Enterococcus faecalis ATCC® 29212*  Good growth; blue-green coloured
colonies

Proteus vulgaris ATCC® 13315* Good growth; straw coloured colonies;
brown halo

Staphylococcus aureus ATCC® 25923* Good growth; white colonies

Negative control:
Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions
Wear dust mask when handling the dehydrated product. Avoid contact with eyes.

References
1. Data on file.
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CHROMOGENIC UTI MEDIUM (CLEAR)

Code: CM1050

A chromogenic medium for the presumptive identification and differentiation of all the main micro-organisms
that cause urinary tract infections (UTIs).

Formula gml/litre
Peptone 15.0
Chromogenic mix 13.0
Agar 15.0

Final pH 7.0 + 0.2

Directions
Suspend 43 g of Chromogenic UTl Medium in 1 litre of distilled water. Mix well and sterilise by autoclaving at
121°C for 15 minutes. Cool the medium to 50°C and pour into sterile Petri dishes.

Description

Chromogenic UTI Medium (Clear) is a differential agar which provides presumptive identification of the main
pathogens which cause infection of the urinary tract. This medium uses the same chromogenic substrates as
the existing opaque Chromogenc UTI Medium (CM0949) but has a clear background to make multiple
sample testing easier.

Chromogenic UTI Medium (Clear) contains two specific chromogenic substrates which are cleaved by
enzymes produced by Enterococcus spp., Escherichia coli and coliforms. In addition, it contains tryptophan
which indicates tryptophan deaminase activity (TDA), indicating the presence of Proteus spp. It is based on
Cystine Lactose Electrolyte Deficient (CLED) Medium which provides a valuable non-inhibitory diagnostic
agar for plate culture of other urinary organisms, whilst preventing the swarming of Proteus spp.

The chromogen, X-glucoside, is targeted towards p-glucosidase enzyme activity, and allows the specific
detection of enterococci through the formation of blue colonies.

The other chromogen, Red-Galactoside, is cleaved by the enzyme B-galactosidase which is produced by
Escherichia coli, resulting in pink colonies. Any uncertainty in identification may be resolved by removing

suspect colonies from the plate and performing an indole test using Microbact Reagent spot indole DMACA
(Oxoid order code MB1448).

Cleavage of both the chromogens by members of the coliform group, results in purple colonies.

The medium also contains tryptophan which acts as an indicator of tryptophan deaminase activity (TDA),
resulting in haloes around the colonies of Proteus, Morganella and Providencia spp.

Organism B-galactosidase  B-glucosidase TDA Colony colour

Enterococci - + - Blue

E. coli + = - Pink

Coliforms + + - Purple

Proteus/

Morganella &

Providencia spp. - - + Brown

Pseudomonads - - - Fluoresce

Staphylococci - - - Normal
pigmentation

It should be noted that organisms with atyptical enzyme patterns may give anomalous reactions. For
example, in a trial, over 45% of Enterobacter cloacae were shown to lack B-glucosidase, resulting in pink
colonies which were indistinguishable from Escherichia coli'. In such cases an indole test can be performed
using DMACA indole (do not use Kovac’s as the colour of the Escherichia coli colonies may interfere with the
red colour of a positive indole test). The test should be performed on filter paper, not directly on the plate.
This test will distinguish between Escherichia coli and Enterobacter spp., and also between Proteus mirabilis
and other species.
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Appearance
Dehydrated Chromogenic UTI Medium (Clear) is a free-flowing straw coloured powder.

The prepared medium is a straw coloured, transparent agar.

Precautions
Chromogenic UTl Medium (Clear) should only be used for in vitro diagnostic purposes. Do not use beyond
the stated expiry date, or if the product shows any sign of deterioration.

Storage conditions and Shelf life
The dehydrated medium should be stored at 10-30°C and used before the expiry date on the label. Prepared
medium may be stored, out of direct light, for up to 2 weeks at 2-8°C.

Quality control

Positive controls: Expected results

Escherichia coli ATCC® 25922* Good growth; pink coloured colonies

Enterobacter aerogenes Good growth; purple coloured

ATCC® 13048* colonies

Enterococcus faecalis ATCC® 29212*  Good growth; blue-green coloured
colonies

Proteus vulgaris ATCC® 13315* Good growth; straw coloured colonies;
brown halo

Staphylococcus aureus ATCC® 25923* Good growth; white colonies

Negative control:
Uninoculated medium No change

*This organism is available as a Culti-Loop®

Reference
Data on file at Oxoid.

CIN AGAR - see YERSINIA SELECTIVE AGAR

CLARK & LUBBS MEDIUM - see MRVP MEDIUM
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CLAUSEN MEDIUM
DITHIONITE-THIOGLYCOLLATE (HS-T) BROTH

Code: CM0353

The Nordic Pharmacopoeia Board have recommended this medium, containing neutralising compounds and
supplementary minerals, for sterility testing.

Formula gml/litre
Tryptone 15.0
Yeast extract 6.0
Soya peptone 3.0
Glucose 6.0
Sodium chloride 2.5
Dipotassium hydrogen phosphate 2.0
Sodium citrate 1.0
L-cystine 0.5
L-asparagine 1.25
Sodium dithionite 0.4
Sodium thioglycollate 0.5
Lecithin 0.3
Magnesium sulphate .7H20 0.4
Calcium chloride .2H-O 0.004
Cobalt sulphate .7H20 0.001
Cupric sulphate .5H>0 0.001
Ferrous sulphate .7H>O 0.001
Zinc sulphate .7H>0O 0.001
Manganese chloride .4H>O 0.002
Resazurin 0.001
Agar 0.75
pH7.1 +0.2

Directions

Suspend 40 g in a solution composed of Tween 80 (polyethylene sorbitan mono-oleate) 3 g: glycerol 5 g and
distilled water 1 litre. Bring to the boil to dissolve completely.

Distribute into tubes or bottles and sterilise by autoclaving at 121°C for 15 minutes.
THE MEDIUM MUST NOT BE RE-STERILISED.

Description

Dithionite-thioglycollate (HS-T) Broth was developed by Clausen in Oslo University and has been
recommended for sterility testing by the Nordic Pharmacopoeia Board. The problems of sterility testing by
selecting random samples is recognised by the Board and they refer to the process as the Microbial-
Contamination Test. The standard microbial-contamination test is designed solely to establish that the
number of non-sterile units, if any, in a batch is below a certain level.

The following description of the Standard Microbial-Contamination Test has been abridged from the detailed
description published as an addendum in the Nordiska Farmakopenamnden.

The tests must be performed with all precautions taken to prevent laboratory contamination occurring more
than once in every 100 tests. The use of laminar air-flow cabinets is recommended. Tests are to be made by
qualified and experienced staff and the efficiency of the methods used must be checked at regular intervals.

A random sample of sufficient quantity to be representative of the whole bulk, should be examined.
Two methods of detecting non-sterile units may be used in the microbial-contamination test.
Membrane Filter Method

The test substance is dissolved or suspended in 200 ml of 0.1% w/v sterile (pH 7.0-7.2) Peptone water

CMO0009 and immediately filtered through one or more membrane filters (average pore diameter 0.45 m or
less).

Each filter is then washed three times, by passing 100 ml volumes of peptone solution through the
membrane.
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After filtration the membranes are transferred to tubes of media, containing at least 15 ml of Clausen
Medium and tubes of Tryptone Soya Broth (soybean-casein digest medium) CM0129. If only one filter is
used, this is divided into two and the two halves placed in separate tubes.

Tubes of Clausen Medium are incubated for at least 14 days at 30-32°C.

Tubes of Tryptone Soya Broth (soybean-casein digest medium) are incubated for at least 14 days at
20-25°C.

Dilution Method
From each sample 1.0 ml of material or suspension is transferred to each of at least 10 tubes containing a
minimum quantity of 15 ml of Clausen Medium.

One half of the number of tubes is incubated at 30-32°C for at least 14 days and the other half at 20-25°C
for the same time.

If the medium becomes turbid on incubation, sub-cultures must be taken as soon as possible. Sub-cultures
must also be taken after normal incubation and observed for a further period of 14 days.

Assessment of the Results

The standard microbial contamination test is passed if growth is not observed in any of the tubes. If growth
is observed, the test may be repeated with twice the number of samples. The test is then passed if no
growth is observed in any of these tubes. Growth is diagnosed by the appearance of turbidity in fluid or
semi-fluid media, by the formation of colonies on solid media, or by microscopy of culture samples.

Controls

Both methods of testing must be controlled for microbial inhibitors by adding a small inoculum of organisms
(approximately 10 colony-forming bacteria) either to the tubes prepared in Method Il or to peptone diluent,
prior to filtration, in Method I.

If no growth occurs in the tubes containing the test organisms then the test must be repeated with the
growth-inhibitory effect inactivated.

The test organisms recommended are:

Staphylococcus epidermidis

Clostridium sporogenes

Rhodotorula rubra

They are maintained on agar slants or deep agar stabs and the test inoculum is prepared from 24 hour
cultures grown in Clausen Medium at 30-32°C. The Rhodotorula rubra inoculum is prepared from a 48 hour
culture grown in the same broth at 20-25°C.

Dithionite-Thioglycollate Broth was formulated by Clausen as a highly nutritious medium containing reducing
agents and essential metals for the recovery of anaerobic spore-bearing organisms. It also contains lecithin
and Tween 80 to overcome the effects of cationic agents which may show powerful bacteriostatic effects

in vitro.

The broth should be prepared as directed and transferred to tubes or bottles in sufficient volumes (at least
15 ml) for the standard microbial-contamination test and rapidly cooled to 20°C after sterilisation.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Prepared medium: The medium can be stored in a cool place (above 4°C) away from light, for a maximum
period of one month.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw/yellow coloured gel.

Quality control

Positive control: Expected results
Staphylococcus epidermidis ATCC® Turbid growth
14990~

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®
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Precautions
The medium is yellowish in colour and almost clear. It turns pale-pink under aerobic conditions. The upper
third only of the medium should be pink by the time it is to be used.

References

1. Clausen O. G., Aasgaard N. B. and Solberg O. (1973) Ann. Microbiol. (Inst. Pasteur) 124 B. 205.

2. Christensen E. A., Kristensen H. and Jensen K. M. (1969) Arch. Pharm. Chem. 76. 625.

3. Clausen O. G. (1973) ‘A study of the growth-promoting properties of fluid and solid microbial-
contamination test media on small numbers of micro-organisms.’” Pharmaceutica Acta Helvetiae 48.
541-548.

4. Clausen O. G. (1973) ‘An examination of the Bactericidal and Fungicidal Effects of Cetylpyridinium
Chloride, separately and in combinations embodying EDTA and Benzyl Alcohol’. Die. Pharm. Ind. 35. Nr.
12. 869-874.

5. Mohamed A. and Abdou F. (1974) ‘Comparative Study of Seven Media for Sterility Testing’. Jn/ of Pharma.
Sci. Vol. 63. No.1 Jan.

6. Mohamed A. and Abdou F. (1974) ‘Sterilitatstest Il Vergleichsuntersuchungen von 3 Medien zum
Nachweis von Bakterien’. Pharm. Ind. 36. Nr. 5. 337-334.

CLED MEDIUM

Code: CM0301

Recommended for diagnostic urinary bacteriology. The medium supports the growth of all urinary potential
pathogens giving good colonial differentiation and clear diagnostic characteristics.

Formula gml/litre
Peptone 4.0
‘Lab-Lemco’ powder 3.0
Tryptone 4.0
Lactose 10.0
L-cystine 0.128
Bromothymol blue 0.02
Agar 15.0
Directions

Suspend 36.2 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
121°C for 15 minutes. Mix well before pouring.

Description

A dehydrated Cystine-Lactose-Electrolyte Deficient (CLED) medium made to the formula described by
Mackey and Sandys' as a modification for urinary bacteriology of the Electrolyte Deficient Medium
developed by Sandys?.

This medium is recommended for urinary bacteriology, supporting the growth of all urinary pathogens and
giving good colonial differentiations and clear diagnostic characteristics. The presence of important
contaminants such as diphtheroids, lactobacilli and micrococci is also clearly elicited, giving an indication of
the degree of contamination.

In the laboratory CLED Medium provides a valuable non-inhibitory diagnostic agar for plate culture of urinary
organisms. It is electrolyte deficient to prevent the swarming of Proteus species.

The medium has been used successfully in the Dip-inoculum Transport Medium technique (Mackey and
Sandys'?).
A variant of this technique has been described by Guttman and Naylor* who employed media-coated slides.

These techniques overcome false bacteriological results associated with delay in the transport of the
specimens of urine to the laboratory and permit a clinically accurate routine differential viable count. They
are, therefore, suitable for both general practitioner and hospital work including the screening of ante-natal
specimens for symptomless bacteriuria.

For full details, the original papers should be consulted.
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Growth Characteristics on CLED Medium (18 hours incubation)

Escherichia coli

yellow, opaque colonies with a slightly deeper coloured
centre about 1.25 mm diam. Non-lactose — fermenting
strains — blue colonies

Klebsiella extremely mucoid colonies varying in colour from yellow to
species whitish-blue

Proteus species translucent blue colonies usually smaller than E. coli.
Salmonella flat blue colonies

species

Pseudomonas green colonies with typical matt surface and rough
aeruginosa periphery

Enterococcus yellow colonies about 0.5 mm diameter

faecalis

Stapylococcus deep yellow colonies about 0.75 mm diameter, uniform in
aureus colour

Coagulase pale yellow or white, more opaque than E. faecalis, often
negative with paler periphery

staphylococci

Corynebacteria very small grey colonies

Lactobacilli similar to corynebacteria but with a rougher surface

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance

Dehydrated medium: Pale green coloured, free-flowing powder.

Prepared medium: Blue/green coloured gel.

Quality control

Positive controls: Expected results
Proteus mirabilis ATCC® 10975 Good growth; blue colonies; no
swarming

Staphylococcus aureus ATCC® 25923* Good growth; yellow colonies

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

References

1. Mackey J. P. and Sand G. H. (1966) B.M.J. 1. 1173.
2. Sandys G. H. (1960) J. Med. Lab. Techn. 17. 224.

3. Mackey J. P. and Sandys G. H. (1965) B.M.J. 2. 1286-1288.
4. Guttman D. and Naylor G. R. E. (1967) B.M.J. 2. 343-345.

2006

2-117



CULTURE MEDIA PAGES AMENDED 16/6/06 12:47 pm Page 118 $

Culture Media

CLED MEDIUM (WITH ANDRADE INDICATOR)

Code: CM0423
A modification of the CLED Medium of Mackey and Sandys' containing Andrade Indicator to enhance the

differentiation of colony characteristics.

Formula
Peptone

‘Lab-Lemco’ powder

Tryptone
Lactose
L-cystine

Bromothymol blue
Andrade Indicator

Agar
pH 7.5 +0.2

Directions

gml/litre
4.0
3.0
4.0
10.0
0.128
0.02
0.1
15.0

Suspend 36.2 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
121°C for 15 minutes. Mix well before pouring.

Description

The formula for this medium is similar to that for CLED Medium, CM0301, but with the addition of acid

fuchsin which enhances the colonial appearance and aids in identification of the organisms. The colour of

the medium differs from that of the standard medium at various pH levels.

Bevis? listed the pH and colour as follows:

pH
7.4
7.0
6.8
6.6
6.4
6.0

Colour of Medium
Deep blue
Blue-grey
Pale slate grey
Pinkish grey
Bright red with slight smokey tint
Bright red

The medium should not be incubated for longer than 24 hours since, if lactose-fermenters predominate, the

whole of the medium may turn pink, masking the presence of non-lactose-fermenters.

Colonial Characteristics
Escherichia coli — Bright pink semi-translucent colonies with a surrounding pink halo in the medium.

Proteus mirabilis — Blue-green translucent colonies.
Klebsiella aerogenes — Grey-green mucoid colonies.
Aeromonas anitratus — Small, grey-green, translucent colonies.

Staphylococcus aureus — Smooth, entire, opaque; bright golden yellow colonies. Lactose-fermenting.
Staphylococcus albus — Smooth, entire, opaque porcelain white or very pale pink colonies.

Enterococcus faecalis — Similar to Staphylococcus aureus but smaller and a much deeper orange yellow

colour.

Streptococcus pyogenes — Small opaque grey-green colonies.
Furniss et al.® describe the use of CLED Medium with Andrade’s Indicator for rapidly distinguishing vibrios

into halophilic and non-halophilic groups. Non-halophilic vibrios grow; halophilic vibrios do not.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance

Dehydrated medium: Pale green coloured, free-flowing powder.
Prepared medium: Blue-green coloured gel.
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Quality control

Positive controls: Expected results

Proteus vulgaris ATCC® 8427* Good growth; blue-green translucent
colonies

Staphylococcus aureus ATCC® 25923* Good growth; yellow-orange colonies
with pink halo

Negative control:
Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions

Note the incubation time limit of 24 hours if lactose-fermenting colonies present.
Shigella species may not grow on electrolyte-deficient medium.

References

1. Mackey J. P. and Sandys G. H. (1966) B.M.J. 1. 1173.

2. Bevis T. D. (1968) J. Med. Lab. Technol. 25. 38-41.
3. Furniss A. L., Lee J. V. and Donovan T. J. (1978) PH.L.S. Monograph series, London, H.M.S.O., 11.

CLOSTRIDIUM DIFFICILE AGAR BASE

Code: CM0601
For the isolation of CI. difficile when used with Culture Media Supplements SR0096 or SR0173.

Formula gml/litre
Proteose peptone 40.0
Disodium hydrogen phosphate 5.0
Potassium dihydrogen phosphate 1.0
Magnesium sulphate 0.1
Sodium chloride 2.0
Fructose 6.0
Agar 15.0
pH 7.4 £ 0.2

CLOSTRIDIUM DIFFICILE SELECTIVE SUPPLEMENT
Code: SR0096

Vial contents per vial per litre

D-cycloserine 125 mg 250 mg

Cefoxitin 4 mg 8 mg
Directions

Suspend 34.5 g in 500 ml of distilled water and bring gently to the boil to dissolve completely. Sterilise by
autoclaving at 121°C for 15 minutes. Allow to cool to 50°C and add aseptically the contents of 1 vial of
Oxoid Clostridium Difficile Supplement rehydrated with 2 ml sterile distilled water, together with 7% (v/v)
Defibrinated Horse Blood SR0050. Sheep Blood SR0051 may be used in place of Horse Blood SR0050 but
some strains of the organism will show a slightly reduced growth recovery. Mix well and pour into sterile
Petri dishes.

Description

Clostridium difficile was first isolated in 1935 by Hall and O'Toole’ who proposed the name ‘difficile’ because
it was very difficult to isolate. In 1940 Snyder? isolated Clostridium difficile from infants aged 10 weeks to 1
year. No further isolations were reported until 1960, when the organism was cultured by McBee® from the
intestinal contents of a seal, and in 1962 Smith and King* reported its presence in human infections.
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Toxicogenic isolates of Clostridium difficile have been demonstrated to be a major cause of antibiotic-
associated ileo-caecitis in laboratory animals® and pseudomembranous colitis in man®’. Keighley® found
Clostridium difficile was associated with colitis and diarrhoea without pseudomembranous changes after
antibiotic therapy following gastrointestinal operations.

Hafiz and Oakley® devised a medium for the selective isolation of Clostridium difficile based on the
observation that the organism has a high tolerance to cresol, which it produces during its growth, and used
Reinforced Clostridial Medium CM0151 plus 0.2% phenol or p-cresol.

George et al.” in a study of selective media for the routine isolation of Clostridium difficile from faecal
specimens found this medium was inhibitory compared with growth on blood agar. They recommended the
use of a fructose-containing nutrient medium plus egg yolk, with D-cycloserine and cefoxitin as selective
agents for the isolation of Clostridium difficile.

The combination of Oxoid Clostridium difficile Agar Base plus the Culture Media Supplement SR0096 is
based on the formulation proposed by George et al.™

The selective agents D-cycloserine (500 pg/ml) and cefoxitin (16 pg/ml) inhibit growth of the majority of
Enterobacteriaceae, as well as Strep. faecalis, staphylococci, Gram-negative non-sporing anaerobic bacilli
and Clostridia species (except Clostridium difficile) which may be found in large numbers in faecal samples.

Levett", noting reports'®* that some strains of Clostridium difficile had low minimum inhibitory
concentrations to both cycloserine and cefoxitin, reduced the antibiotic concentrations to 125 pg per ml
cycloserine and 4pg per ml cefoxitin and combined this with alcohol shock™ to compensate for the reduction
in selectivity. Clostridium difficile was isolated from all of the 33 faecal specimens plated on to CCFA
Medium containing cycloserine and cefoxitin at 250 pg per ml and 8 ug per ml respectively, but from only
25/33 specimens plated onto medium containing 500 ug per ml cycloserine and 16 pg per ml cefoxitin. The
specimen should be treated with alcohol before inoculation (see technique).

It can be expected that medium containing the lower concentration of antibiotics will yield a greater growth
of contaminating organisms if antibiotics are used alone, but Levett reported that there was no difference in
the growth of contaminating organisms on plates containing either concentration of antibiotics following
alcohol shock treatment of the specimen.

Phillips and Rogers™ have described a simple modification to the medium in which the ability of Clostridium
difficile to produce p-cresol from p-hydroxyphenyl acetic acid is used for the rapid presumptive identification
by gas chromatographic detection of the p-cresol.

Addition of 7% horse blood to the agar base increases the recovery of Clostridium difficile and produces
larger colonies compared with Egg Yolk Emulsion used by George et al.™

Technique
1. Lightly inoculate the medium with the faecal sample spreading part of the original inoculum in order to
obtain well separated colonies.

2. Incubate plates at 35°C for 18-24 hours in a conventional anaerobic gas jar. The use of the Oxoid
Anaerobic Jar HP0011 with an Anaerobic Gas Generating Kit BRO038 is strongly recommended.
Alternatively use AnaeroGen AN0025 or AN0035. AnaeroGen does not require the addition of water or a
catalyst.

3. Colonies of Clostridium difficile after 48 hours incubation are 4-6 mm diameter irregular, raised opaque,
grey-white.

Technique for Alcohol Shock Treatment

1. Mix equal parts of industrial methylated spirit or absolute alcohol and the faecal specimen.

2. Homogenise using a vortex mixer.

3. Leave at room temperature for 1 hour.

4. Inoculate onto Clostridium Difficile Selective Agar and incubate anaerobically.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C no longer than 5-7 days.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured coloured gel.
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Quality control

Positive control: Expected results
Clostridium difficile NCTC 11204 Good growth; grey-white coloured
colonies

Negative controls:
Staphylococcus aureus ATCC® 25923 No growth
Escherichia coli ATCC® 25922* No growth

Precautions
Colonies of Clostridium difficile from faecal cultures are smaller when egg yolk is used in place of horse
blood.

The Oxoid formula does not contain the neutral red indicator proposed by George et al.™® because it is
designed for use with horse blood. On this medium the typical colour of the colony of Clostridium difficile will
not appear, however there will be a fluorescent reaction.

Typical Gram stain morphology of Clostridium difficile may not be evident in colonies picked from this
medium because of the antibiotics present. Sub-culture to blood agar to obtain characteristic morphology™.

CLOSTRIDIUM DIFFICILE MOXALACTAM NORFLOXACIN (CDMN) SELECTIVE
SUPPLEMENT

Code: SR0173

Vial contents per vial per litre

Cysteine hydrochloride 250.0 500.0

Norfloxacin 6.0 12.0

Moxalactam 16.0 32.0
Directions

Aseptically add 2 ml of sterile distilled water to a vial and mix gently to dissolve the supplement completely.
Avoid frothing. Add to 500 ml of Clostridium difficile Agar Base, prepared as directed and cooled to 50°C.
Add 7% v/v of Defibrinated Horse Blood SR0050. Mix well and pour into Petri dishes.

Description

Clostridium difficile CDMN medium is an alternative selective medium based on a formula described by
Aspinall et al.™ for the isolation of Clostridium difficile from faeces. It has been found to be significantly more
productive than CCFA medium. Inclusion of cysteine hydrochloride speeds the growth rate of Clostridium
difficile. CDMN medium was reported to isolate 20% more Clostridium difficile strains than CCFA and the
use of norfloxacin and moxalactam as selective agents reduces the number of contaminating micro-
organisms by 30% when compared to CCFA™.

Pre-treatment of specimens with alcohol is not necessary with this medium but its use will further enhance
selectivity. See Clostridium difficile Selective Supplement SR0096 for the technique.

Storage conditions and Shelf life
CDMN supplement SR0173 should be stored at 2-8°C in the dark.

Positive control: Expected results
Clostridium difficile NCTC 11204 Good growth; grey-white coloured
colonies

Negative controls:
Escherichia coli ATCC® 25922* No growth
Clostridium perfringens ATCC® 13124* No growth

*This organism is available as a Culti-Loop®

References
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CNA AGAR - see COLUMBIA CNA AGAR

CN AGAR - see PSUDOMONAS AGAR (CN FORMULATION)

COBA SELECTIVE MEDIUM

A selective supplement for the isolation of Streptococcus species.

COLUMBIA BLOOD AGAR BASE
Code: CM0331

Formula gml/litre
Special peptone 23.0
Starch 1.0
Sodium chloride 5.0
Agar 10.0
pH 7.3 +0.2

Directions

Add 39 g to 1 litre of distilled water. Boil to dissolve and sterilise by autoclaving at 121°C for 15 minutes.

STREPTOCOCCUS SELECTIVE SUPPLEMENT (COBA)
Code: SR0126

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre

Colistin sulphate 5.0 mg 10.0 mg

Oxolinic acid 2.5 mg 5.0 mg
Directions

Reconstitute one vial as directed, aseptically add the contents to 500 ml of sterile Columbia Blood Agar
Base containing 5% Defibrinated Horse Blood SR0050 cooled to approximately 50°C. Mix gently and pour
into sterile Petri dishes.

Description
Streptococcus Selective Supplement is based on the formulation of Petts (COBA Medium)' and is
recommended for the selective isolation of streptococci of medical and veterinary importance.
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COBA Medium possesses advantages over other media described for selective isolation of streptococci.

Agents previously recommended for inhibition of Gram-positive organisms can be shown to have severe
effects on streptococci even at subminimal inhibitory concentrations. The antibiotics gentamicin?®+¢,
amikacin’, fucidic acid?®, neomycin® and cotrimoxazole'™ have all been shown to have adverse effects as have
the long established inhibitors crystal violet and sodium azide. Both colistin and oxolinic acid are
thermostable and can, if necessary, be stored without refrigeration.

Streptococci are commonly isolated from the upper respiratory tract. They are also often isolated from burns
and other sites where frequently there is an abundance of competing organisms. In order to isolate
streptococci, especially when present in small numbers, it is necessary to inhibit the competing flora without
any adverse effect by the selective agents upon the Streptococcus species. The selective agents colistin
sulphate (10 mg/ml) and oxolinic acid (5 mg/ml) have been found to have no inhibitory effect on
Streptococcus species although amongst Group D organisms Enterococcus faecalis colonies are somewhat
smaller. The combination of these two selective agents results in total inhibition of Gram-negative organisms
and almost all non-streptococcal Gram-positive organisms. A very few staphylococci and coryneform
organisms may grow with reduced colony size. The haemolytic reactions on media containing blood are
clearly defined, and the colonial size and growth recovery of streptococcal groups A, B, C, D and G and
Streptococcus pneumoniae are comparable to that on a nonselective medium. The selective agents can also
be used with Islam’s Medium (GBS Agar CM0755) for the isolation of Group B streptococci without loss of
pigmentation occurring.

Technique
1. Prepare the medium from Columbia Blood Agar Base, Streptocccus Selective Supplement and
Defibrinated Horse Blood SR0050, according to the directions.

2. Inoculate the plates in the normal way and incubate at 35°C overnight in an atmosphere enriched with
5% carbon dioxide or anaerobically.”

3. Confirm that the colonies are streptococci by microscopy, biochemical or serological tests. The Oxoid
Streptococcus Grouping Kit DR0585 or Dryspot DR0400 recommended for this purpose.

*Improved haemolytic reactions are achieved by anaerobic incubation. Gram-positive anaerobic cocci (Peptostreptococcus and
Peptococcus species) would be selectively isolated under these conditions'.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Opaque red coloured gel.

Quality control

Positive controls: Expected results
Streptococcus pyogenes ATCC®
19615 Good growth; gas production

Negative control:
Staphylococcus aureus ATCC® 25923  Inhibited

*This organism is available as a Culti-Loop®
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COLD FILTERABLE TRYPTONE SOYA BROTH (TSB)
(SOYBEAN CASEIN DIGEST MEDIUM USP)

Code: CM1065

A gamma-irradiated, cold filterable Tryptone Soya Broth suitable for microbiological Media Fill Trials (MFT) for
the pharmaceutical industry.

Formula gml/litre
Pancreatic digest of casein 17.0
Papaic digest of soybean meal 3.0
Sodium chloride 5.0
Di-potassium hydrogen phosphate 2.5
Glucose 2.5
pH 7.3 £ 0.2
Directions

Cold Filterable TSB should be used at a working dilution of 30 g in 1 litre of distilled water (3% w/v). The
medium may be made at this concentration and then sterilised by filtration or by autoclaving at 121°C for 15
minutes.

Description
Tryptone Soya Broth is highly nutritious, general purpose medium which can support the growth of a wide
range of bacteria, yeasts and moulds when incubated under the appropriate conditions.

The formulation of Cold Filterable TSB conforms to that stated in the European Pharmacopoeia 4th Edition
20022, the British Pharmacopoeia 2003*, the US Pharmacopoeia 27 NF22 2004* and the Japanese
Pharmacopoeia XIV 2001°. Each component of this medium has been specially screened and selected to
give a highly filterable solution.

Packs of Cold Filterable TSB have been given a sterilising dose of gamma-irradiation (minimum 25 KGy)
validated as a lethal dose for all yeasts, moulds and bacteria including bacterial spores and mycoplasmas.

Aqueous liquid products that are required to be sterile but cannot be terminally sterilised due to the heat-
sensitive nature of one or more component, may be produced by filtering-sterilising the dissolved solution
and maintaining sterility by filling and closing the product under aseptic conditions.

The purpose of MFT is to provide a measure of the likelihood of microbiological contamination occurring in a
particular aseptic process. Cold Filterable TSB can be used as a substitute for filter-sterilised drug products
and is processed in a manner identical to that in which the product would be processed, i.e. filtering, filling
and closing. The medium is then incubated and the number of contaminated units is scored versus those
that are un-contaminated. A decision following pre-determined guidelines can be made based on the
proportion of contaminated units and the identity of the micro-organisms recovered®.

For solid presentations where a sterile end product is required, aseptic production processes can be
monitored by adding medium to a suitable placebo. The placebo chosen should allow the aseptic process to
be simulated exactly and the pre-sterilised TSB is added downstream of the processing®.

Technique

‘Sterile for use’ liquid drugs often contain heat-sensitive components which means that terminal sterilisation
by autoclaving is not an option. Sterilisation by filtering (for soluble liquids) followed by filling under aseptic
conditions is the method for preparation of these types of drug. The purpose of MFT is to provide a measure
of the likelihood of microbiological contamination arising in a particular aseptic process.

Typically, the composition of a liquid injectable drug means that that a very large volume can be filtered
before blocking of that filter occurs. Due to the biological nature of TSB, filters will block sooner which will
mean that the medium will have to be heated or filters changed during a MFT. Oxoid pre-screen and select
the raw materials that go into Cold Filterable TSB so that every batch of product will have a high V., value.
Vcqp is the theoretical maximum volumetric throughput for the filter under test. With this information the
maximum filterable volume of TSB may be calculated before starting a MFT.

At Oxoid a filter management system is used with test filters to determine V., values for each batch of Cold
Filterable TSB. The final filterable volume of TSB will depend on the membrane type, pore size and area of
the process filter used. Each batch of Oxoid Cold Filterable TSB will have a minimum V., of 2,800 litres/m?
for the three filter types tested (0.2 um pore size).

2-124 2006



CULTURE MEDIA PAGES AMENDED 16/6/06 12:47 pm Page 125 $

Culture Media

Typical V., values for Oxoid Cold filterable TSB:

Filter membrane Veap (Ml) Veap
47 mm disc (litres/m?)
(area 14 cm?)

Polyvinylidene fluoride

(PVDF) 4,909 3,506
Polyethersulfone (PES) 6,700 4,786
Nylon (NR) 4,561 3,258

Veqp is the extrapolation to a “flow = zero” point; the time to this point may be very long. Therefore Ve is
good for comparative analysis but is not practical for MFT where time for a process is limited. A more useful
value is V90 which is calculated as 68% of V. and is the point at which flow has decayed to 10% of the
initial rate. Contact your filter manufacturer for guidance.

N.B. Cold Filterable TSB should not be used to validate the suitability of the chosen filtration system for its
ability in providing a sterile drug product. The components of TSB will be quite different to those found in an
aqueous drug formulation and validation for this purpose should be carried out on the drug preparation itself.

Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared medium in the dark at room temperature.

Appearance

Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured solution.

Quality control

Positive controls: Expected results

Staphylococcus aureus ATCC® 6538  Turbid growth

Pseudomonas aeruginosa Turbid growth

ATCC® 9027~

Bacillus subtilis ATCC® 6633* Flocculent/surface growth

Aspergillus niger ATCC® 16404* White mycelia, black spores or no
spores

Candida albicans ATCC® 10231* Flocculent/surface growth

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

References

Oxoid Manual 8th Edition, 1998, pp. 2-208.
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British Pharmacopoeia 2003.

US Pharmacopoeia 27 NF22 2004.

Japanese Pharmacopoeia XIV 2001.

Microbiological Media Fills Explained by Nigel Halls, 2002. Sue Horwood Publishing Ltd., UK.
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COLUMBIA BLOOD AGAR BASE

Code: CM0331
A multi-purpose medium suitable for the cultivation of fastidious organisms.

Formula gm/litre
Special peptone 23.0
Starch 1.0
Sodium chloride 5.0
Agar 10.0
pH 7.3 £0.2
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Directions
Add 39 g to 1 litre of distilled water. Boil to dissolve the medium completely. Sterilise by autoclaving at
121°C for 15 minutes. Cool to 50°C and add 5% sterile defibrinated blood.

Description

Traditionally, blood agar bases have been either casein hydrolysate or meat infusion media. The advantage
of the first lies in the rapid production of large colonies, and of the second in clearly defined zones of
haemolysis and good colonial differentiation.

Columbia Agar Base (Eliner et al.") combines the virtues of both these types of media to give an improved
all-round performance.
This new base has shown versatility and superior performance in several applications.

BRUCELLA
To prepare a selective medium add Brucella Selective Supplement SR0083 to 500 ml of sterile, molten
Columbia Blood Agar Base, containing 5-10% v/v inactivated horse serum and 1% w/v dextrose®®.

CAMPYLOBACTER AND HELICOBACTER

To prepare a selective medium add:

Campylobacter Selective Supplement (Skirrow) SR0069*

or Campylobacter Selective Supplement (Butzler) SR0085°¢

or Modified Butzler (ISO) Selective Supplement SR0214

or Campylobacter Selective Supplement (Blaser-Wang) SR0098"#°

or Helicobacter pylori Supplement SR0147 to 500 ml of sterile, molten Columbia Agar Base containing

Campylobacter Growth Supplement SR0084 or SR0232'"" and 5-7% v/v horse or sheep blood (SR0048,
SR0050 or SR0051).

Egg Yolk Emulsion Agar made using Oxoid Columbia Agar Base and Egg Yolk Emulsion SR0047 has been
shown to be a satisfactory isolation medium for Helicobacter pylori*.

GRAM-POSITIVE COCCI
see Staph/Strep Selective Supplement SR0070

see Modified CNA Selective Supplement SR0176
see Streptococcus Selective Supplement SR0126

GARDNERELLA
see Gardnerella vaginalis Selective Supplement SR0119

OTHER APPLICATIONS

Elek Test

Columbia Agar Base with added sterile serum provides an efficient Corynebacterium diphtheriae virulence
test medium. After following the established technique, lines of toxin-antitoxin precipitation are clearly visible
in 48 hours.

Nagler Test

The addition of 5 ml Fildes Extract SR0046 and 10 ml of Egg Yolk Emulsion SR0047 to 100 ml of sterile,
molten Columbia Blood Agar Base will provide a diagnostic medium for Clostridium perfringens, when used
with Clostridium perfringens antitoxin (Nagler reaction) and neomycin (100-125 m/ml)*.

Reversed CAMP Test for Clostridium perfringens
The reversed CAMP test™ is a highly sensitive and specific test for Clostridium perfringens which may be
used as an alternative to the Nagler test.

Technique

Inoculate the culture suspected to be Clostridium perfringens in a straight line across a plate of Columbia
sheep blood agar. Streak an overnight (or older) culture of Streptococcus agalactiae known to produce the
CAMP factor at right angles to the first inoculation taking care that the lines do not touch. Incubate
anaerobically at 35-37°C for 18-24 hours.

A positive reverse CAMP test is indicated by the formation of an ‘arrowhead’ of haemolysis between the
lines of the Clostridium perfringens and Streptococcus agalactiae growth.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared plates of medium at 2-8°C.
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Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality control

Positive controls:
Columbia Agar
Staphylococcus aureus ATCC® 25923*

Streptococcus pyogenes ATCC®
19615*

Negative control:
Uninoculated medium

Brucella Medium

Positive control:

TBrucella abortus ATCC® 4315
Negative control:

Escherichia coli ATCC® 25922*

Campylobacter Media
Positive control:
Campylobacter jejuni ATCC® 33291*

Negative control:
Escherichia coli ATCC® 25922*

Helicobacter pylori Medium
Positive control:

Helicobacter pylori ATCC® 43526
Negative control:

Candida albicans ATCC® 10231*

Staph./Strep. Medium

Positive controls:

Staphylococcus aureus ATCC® 25923*
Streptococcus pyogenes ATCC®
19615*

Negative control:

Escherichia coli ATCC® 25922*

Streptococcus Selective Medium
Positive control:

Streptococcus pyogenes ATCC®
19615*

Negative control:

Staphylococcus aureus ATCC® 25923*
Gardnerella Selective Medium
Positive control:

Gardnerella vaginalis ATCC® 14018*
Negative control:

Proteus mirabilis ATCC® 29906*

*This organism is available as a Culti-Loop®

Precautions

Expected results

Good growth; cream coloured colonies

Good growth; pale straw coloured
colonies

No change

Good growth

Inhibited

Good growth; grey-brown coloured
colonies

Inhibited

Good growth; colourless colonies

Inhibited or no growth

Good growth
Good growth; colourless/white
colonies; B-haemolysis

Inhibited

Good growth; colourless/white
colonies; B-haemolysis

No growth

Good growth; grey/white colonies

Inhibited

T Brucella cultures are highly infective and must be handled under properly protected conditions. Incubate in
5-10% carbon dioxide atmosphere for 24-48 hours.

Campylobacter species are best grown at 42°C (except Campylobacter fetus subsp. fetus) in a micro-
aerophilic atmosphere (Oxoid Campylobacter Gas Generating Kit BRO056 or BR0O060 or CampyGen

CNO0025/CN0035).
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Staph./Strep. supplemented plates should be incubated aerobically at 35°C for 18 hours. Incubation in
carbon dioxide-enriched air will cause inhibition of staphylococcal growth™.

Strep. supplemented plates may be incubated aerobically or anaerobically at 35°C for 18 hours.
Prepared plates of both supplemented media should be used within 18 hours of preparation for maximum

selectivity. Gardnerella supplemented plates should be incubated at 35°C for 48 hours in an atmosphere
containing 7% carbon dioxide.

Carry out confirmatory tests on all colonies from horse blood medium and on beta-haemolytic colonies from
human or rabbit blood medium.

Incubate plates of Clostridium E-Y Agar anaerobically at 35°C for 18 hours, look for lecithinase activity
(pearly layer) and for proteolysis. Lecithinase activity is inhibited in the presence of specific anti-toxin.
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COLUMBIA CNA AGAR

A selective medium for staphylococci and streptococci

COLUMBIA BLOOD AGAR BASE
Code: CM0331

Formula gml/litre
Special peptone 23.0
Starch 1.0
Sodium chloride 5.0
Agar 10.0
pH 7.3 £ 0.2

Directions

Add 39 g to 1 litre of distilled water. Boil to dissolve and sterilise by autoclaving at 121°C for 15 minutes.
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STAPH/STREP SELECTIVE SUPPLEMENT
Code: SR0070

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre

Nalidixic acid 7.5 mg 15.0 mg

Colistin sulphate 5.0 mg 10.0 mg
Directions

Reconstitute one vial as directed aseptically add the contents to 500 ml of Columbia Agar Base cooled to
approximately 50°C. Mix well before pouring into sterile Petri dishes.

Description

A selective medium for Staphylococci and Streptococci of the type described by Eliner' and subsequently
named Columbia CNA Agar can be made by adding Oxoid Staph/Strep supplement to Columbia Agar Blood
Base.Columbia CNA Agar can thus be prepared quickly and conveniently as and when required. Because the
antibiotics contained in the supplement are freezedried they always show optimal activity at the time of use.
The supplemented Columbia Agar is inhibitory to Staphylococcus albus and Micrococcus species as well as
Gram-positive and Gram-negative rods. It suppresses growth of Proteus, Klebsiella and Pseudomonas
species while permitting unrestricted growth of Staphylococcus aureus, haemolytic streptococci and
enterococci.

Phenylethyl alcohol medium by comparison frequently permits growth of Proteus and Klebsiella species as
well as showing a marked attenuation of the growth of Gram-positive cocci.

Staph/Strep Supplement enables important Gram-positive cocci to be recognised more readily and isolated
easily from the mixed bacterial populations contained in many clinical specimens and foods.

Technique
The medium is inoculated in the normal way and incubated aerobically at 35°C for 18 hours.

DO NOT INCUBATE IN COe..

Storage conditions and Shelf life
Store the dehydrated medium below 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Opaque red coloured gel.
Quality control

Positive controls: Expected results

Staphylococcus aureus ATCC® 25923  Good growth:

Streptococcus pyogenes ATCC® 19615 Good growth; colourless/white
colonies, B-haemolysis

Negative control:

Escherichia coli ATCC® 25922 Inhibited

*This organism is available as a Culti-Loop®

Precautions
Incubation in a CO:-enriched atmosphere will cause inhibition of staphylococcal growth?. If it is necessary to
incubate plates in such an atmosphere then Staph/Strep Supplement should not be used.

All suspected staphylococcal and streptococcal colonies should be further investigated to confirm their
identity. The Staphylase Test DR0595 and the Streptococcal Grouping Kit DR0585 are useful for these
purposes.

References
1. Ellner P. D., Stoessel C. J., Drakeford E. and Vasi F. (1966) Tech. Bul. Reg. Med. Technol. 36. No. 3.
2. Morton C. E. G. and Holt H. A. (1989) Med. Lab. Sci. 46. 72-73.

2006 2-129

—



CULTURE MEDIA PAGES AMENDED 16/6/06 12:47 pm Page 130 $

Culture Media

COOKED MEAT MEDIUM

Code: CM0081
An excellent medium for the primary growth and maintenance of aerobic and anaerobic organisms.

Formula gml/litre
Heart muscle 454.0
Peptone 10.0
‘Lab-Lemco’ powder 10.0
Sodium chloride 5.0
Glucose 2.0
pH 7.2 +0.2
Directions

Suspend 10 g in 100 ml of distilled water (or 1 g amounts in 10 ml volumes of water in tubes). Allow to stand
for 15 minutes until the meat particles are thoroughly wetted. Sterilise by autoclaving at 121°C for 15
minutes. Do not cool the bottles rapidly because ebullition will expel the meat particles from the containers.

Description
Cooked Meat Medium prepared from heart tissue is a well established medium for the cultivation of
anaerobic and aerobic organisms'.

It has the ability to initiate bacterial growth from very small inocula and to maintain the viability of cultures
over long periods of time. Mixed cultures of bacteria survive in Cooked Meat Medium without displacing the
slower growing organisms. The products of growth do not rapidly destroy the inoculated organisms and
therefore it is an excellent medium for the storage of aerobic and anaerobic bacteria.

The addition of glucose to the formulation allows rapid, heavy growth of anaerobic bacteria in a short time
and leads to a more rapid identification of important anaerobes. The improved growth also enhances GLC
identification of anaerobic bacteria.

The improved clarity of the supernatant broth permits earlier detection of growth especially when combined
with the increased growth of most organisms. Slower growing isolates will yield detectable growth within 45
hours incubation.

Technique

Anaerobic Culture

It is preferable to use freshly reconstituted and sterile medium which is inoculated as soon as it has cooled
to approximately 35°C. Tubes which are not used on the day of preparation should be placed in a boiling
water bath or steamer for about 15 minutes to remove dissolved oxygen. They should be allowed to cool
without agitation and then inoculated.

Inoculation should be made near the bottom of the tube in the meat particles.
Clostridia may be divided into two main groups by their action on the medium.

(i) Saccharolytic Organisms
There is rapid production of acid and gas but no digestion of the meat. Cultures may have a slightly sour
smell, with reddened protein.

(ii) Proteolytic Organisms

Proteolysis causes decomposition of the meat with the formation of foul-smelling sulphur compounds and
blackening. However, some saccharolytic strains also produce Hydrogen sulphide which will cause
blackening but to a lesser degree.

Aerobic Culture
The tube of medium is incubated with the cap loose and no seal is required. Aerobes grow at the top whilst
more anaerobic species grow deeper in the medium.

Incubation

Aerobic organisms
Incubate for up to 7 days at 35°C with loosened caps. Examine daily for turbidity, gas or changes in the
meat particles.
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Anaerobic organisms
Use freshly reduced medium and incubate for up to 21 days at 35°C. Examine daily for changes in the
medium. Make films and subculture at intervals.

Maintenance of stock cultures
Hold at room temperature after the initial incubation at 35°C. Subculture every 4-6 months.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at room temperature, in the dark with tightened caps for up to 6 months.

Appearence
Dehydrated medium: Brown granules.

Prepared medium: Dark straw with brown granules.

Quality Control

Positive control: Expected results:

Clostridium histolyticum ATCC® 19401 Turbid growth; proteolysis

Clostridium perfringens ATCC® 13124* Turbid growth; saccharolysis,
proteolysis

Negative control:
Uninoculated medium No change

*This organism is available as a Culti-loop®

Precautions
The excellent recovery properties of Cooked Meat Medium mean that mixed cultures commonly result from
sample inoculation.

Blackening of the medium will not take place if the pH is acid.
Carbohydrate fermentation may inhibit proteolysis.

Reference
1. Robertson M. (1916) J. Path. Bact. 20. 327-349.

CORN MEAL AGAR

Code: CM0103

A recommended medium for chlamydospore production by Candida albicans and for the maintenance of
fungal stock cultures.

Formula gml/litre
Corn Meal Extract (from 50 g whole maize) 2.0
Agar 15.0
pH 6.0 + 0.2

Directions

Suspend 17 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
121°C for 15 minutes.

Description
Corn Meal Agar is a well established mycological medium which is a suitable substrate for chlamydospore
production by Candida albicans and the maintenance of fungal stock cultures.

When grown on this medium, microscopic examination of Candida albicans shows the characteristic
chlamydospore production which is an accepted criterion for the identification of this species. Prospero and
Reyes' investigated the use of corn meal agar, soil extract agar, and purified polysaccharide medium for the
morphological identification of Candida albicans. Out of 290 yeast colonies isolated on Sabouraud agar, corn
meal agar stimulated the production of chlamydospores in 149 colonies (51%), soil extract agar in 103 (36%)
and purified polysaccharide medium in 94 (32%).

The addition of “Tween 80’ (e.g. 1%) to Corn Meal Agar greatly enhances the development of
chlamydospores on the medium?34°%,
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Mackenzie’” found that all 163 isolates of Candida albicans obtained from laboratories in the United Kingdom
produced chlamydospores on Oxoid Corn Meal Agar but Dawson?® using only 27 isolates of Candida
albicans, found that Oxoid Czapek Dox Agar CM0097 and rice infusion agar were slightly superior for
chlamydospore production.

Corn meal agar is a nutritionally impoverished medium and so may be employed for the maintenance of
stock cultures of fungi, especially the black-pigmented varieties.

The addition of glucose (0.2 g% w/v) to Corn Meal Agar will enhance the chromogenesis of some species of
Trichophyton e.g. Trichophyton rubrum®.

Technique

A single Petri dish containing Corn Meal Agar may be used to identify four or five different colonies of
Candida grown on Sabouraud Dextrose Agar CM0041. Using a straight wire, pick a colony off the surface of
the latter medium and make a deep cut in the Corn Meal Agar (i.e. a horizontal furrow). Repeat for each
colony. Place a flamed sterile coverslip over the line of inoculum. After incubation for 24 to 48 hours at 22°C,
the streaks are examined microscopically, through the cover slip, using a low power objective. Along such
streaks, Candida albicans produces mycelium-bearing ball-like clusters of budding cells and the
characteristic thick-walled round chlamydospores®.

The addition of 0.001g % w/v Trypan blue to Corn Meal Agar provides a contrasting background for the
observation of characteristic morphological features of yeast cultures™.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated medium: Off white coloured, free-flowing powder.

Prepared medium: Light straw coloured gel.

Quality control

Positive control: Expected results
Chlamydospore Production
Candida albicans ATCC® 10231* Good growth; white colonies and

chlamydospores
Negative control:

Candida krusei ATCC® 6258 Good growth; white/cream colonies,
no chlamydospores

*This organism is available as a Culti-Loop®

Precautions
Glucose supplemented Corn Meal Agar should not be used for chlamydospore production.

Corn Meal Agar with “Tween 80’ (or other wetting agents) will allow Candida stellatoides and Candida
tropicalis to produce chlamydospores.

Some Candida strains lose their ability to produce chlamydospores after repeated sub-culturing.
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CR-SMAC - see CEFIXIME RHAMNOSE SORBITOL MacCONKEY AGAR

CROSSLEY MILK MEDIUM

Code: CM0213
This medium is suitable for use where Litmus Milk was previously specified.

Formula gml/litre
Skim milk powder 100.0
Peptone 10.0
Bromocresol purple 0.1
pH 6.8 + 0.2

Directions

Cream 110 g of the powder with a little distilled water and gradually dilute to 1 litre with continuous mixing.
Tube in 10 ml quantities and autoclave at 121°C for 5 minutes.

Description

A simple medium originally described by Crossley' for the routine examination of canned food samples for
anaerobic bacteria.

This medium was evolved as the result of comparative trials carried out by Crossley with several standard
media. It is capable of giving rapid growth without the use of special anaerobic apparatus, yet the bacteria
detected may be provisionally identified by their reactions upon the medium.

Crossley milk medium is recommended, in the second edition of Tanner’s The Microbiology of Foods?, for

the examination of meat, meat products, and canned foods for sporing anaerobes.

Technique

The following method of examination is suggested: Inoculate 10 ml of Oxoid Crossley Milk Medium with
1.5-2.0 g of the sample. Incubate for 3 to 4 days at 37°C and examine for the following striking and

characteristic reactions.

Reaction

1. Neutral or alkaline pH (purple colour), gas
production,soft curd followed by rapid digestion of
casein, often to clear brown liquid, formation of
black sediment accompanied by typical foul odour.

2. No initial change of pH, formation of soft curd
within 2-3 days, slight gas formation. Complete
digestion later with alkaline reaction, no odour.

3. Slight acidity (pale yellow colour), formation of soft
curd, and whey. Slight gas production.

4. Acid (bright yellow colour), formation of firm clot
and gas. Bleaching of the indicator may
sometimes occur.

5. (a) Acid, formation of ‘stormy’ clot.
(b) Acid and ‘stormy’ clot but with less gas and
cloudy whey.

6. Strong alkaline pH, with peptonisation
commencing at the surface and spreading
downwards. Digestion not complete,
blackening, no odour, no gas production.

7. Acid and clot, or slightly acid only. Peptonisation
in some cases.

2006

Organism indicated

ClI. putrificum

Cl. sporogenes
Cl. flabelliferum
Cl oedematiens
Cl. histolyticum

Cl. centrosporogenes

Cl. sphenoides

Cl. butyricum

(@) ClI. perfingens

(b) Usually CI. tertium

B. subtilis
B. vulgaris

B. cereus

B. coagulans

B. silvaticus and
various cocci (more
detailed tests required)

2-133



CULTURE MEDIA PAGES AMENDED 16/6/06 12:47 pm Page 134 $

Culture Media

Crossley' modified his medium, by the addition of 20% (w/v) of autoclaved meat or fish paste, so that it was
suitable for the examination of vegetable and dairy products.

The medium recommended by Jepsen® in Meat Hygiene published by the World Health Organization, is
Crossley Milk Medium modified by the addition of 20% (w/v) of cooked fish; it is suitable for the examination
of meat products for clostridia, and gives diagnostic reactions essentially similar to those outlined above.
Riemann* modified Crossley Milk Medium by the addition of 0.08% of cysteine hydrochloride, before
autoclaving, or by the addition of 1 ml of a sterile 10% sodium thioglycollate solution just before use.

Any of the above additions may be used to supplement Oxoid Crossley Milk Medium.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated Medium: Pale blue coloured, free-flowing powder.

Prepared medium: Pale blue coloured solution.
Quality control

Positive controls: Expected results
Clostridium sporogenes ATCC® 19404* Purple colour, gas production, soft
curd (see table)

Bacillus cereus ATCC® 10876* Yellow colour, acid and clot (see table)
Salmonella poona NCTC® 4840* Blue colour, alkaline reaction (see
table)

Negative control:
Uninoculated media No change

*This organism is available as a Culti-Loop®

References

1. Crossley E. L. (1941) J. Soc. Chem. Ind. 60. 131-136.

2. Tanner F. W. (1944) The Microbiology of Foods 2nd edn., Garrard Press, London, pp.893, 1001-1002.

3. Jepsen A. and Albertsen V. E. et al. (1957) Meat Hygiene, World Health Organization, Geneva, pp.424-426,
439.

4. Riemann H. (1959) Personal communication.

CT-SMAC - see CEFIXIME RHAMNOSE SORBITOL MacCONKEY AGAR

CZAPEK DOX AGAR (MODIFIED)

Code: CM0097

A solid defined medium for the cultivation of those fungi and bacteria which are able to utilise sodium nitrate
as the sole source of nitrogen. The acidity of the medium may be increased for the cultivation of acidophilic
organisms such as yeasts.

Formula gml/litre
Sodium nitrate 2.0
Potassium chloride 0.5
Magnesium glycerophosphate 0.5
Ferrous sulphate 0.01
Potassium sulphate 0.35
Sucrose 30.0
Agar 12.0
pH 6.8 + 0.2

Directions

Suspend 45.4 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
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121°C for 15 minutes. Mix well before pouring. If required, adjust the reaction to pH 3.5 + 0.2 by adding
10 ml of Lactic Acid 10% SR0021 per litre after sterilisation.

Description
Czapek Dox Agar (Modified) is a medium containing sodium nitrate as the sole source of nitrogen, it is one of
the most useful solid media for the general cultivation of fungi.

In the Oxoid medium magnesium glycerophosphate and potassium sulphate replace the magnesium sulphate
and potassium phosphate of the original. This modification prevents the precipitation of magnesium phosphate.
The medium is also a highly satisfactory substrate for chlamydospore production by Candida albicans’.

Dawson' employed Oxoid Czapek Dox Agar (Modified) in her technique for the identification of Candida
albicans by chlamydospore formation in primary culture, using swabs taken from the mouth and from the
vagina. ldentification was usually possible within 24 hours. The Oxoid medium showed good chlamydospore
production whereas the original formulation did not. After 24 hours incubation 23 out of 27 Candida albicans
strains had formed chlamydospores on Oxoid Czapek Dox Agar (Modified), 21 on rice infusion agar, 10 on
Oxoid Corn Meal Agar and 10 on a corn meal agar made in the laboratory. After 48 hours 25 strains had
formed chlamydospores on both the Oxoid medium and the rice agar, 24 on Oxoid Corn Meal Agar and 20 on
the laboratory medium. Dawson concluded that the Oxoid Czapek Dox medium and the rice infusion agar were
the most satisfactory media. None of 14 strains of unidentified yeasts formed chlamydospores on any medium.

Smith? cited the following recommendations for the use of Czapek Dox Agar for taxonomic studies: by Thom
and Church?® for Aspergillus; by Thom* and by Raper and Thom? for Penicillium; and by Wakesman® for
actinomycetes.

Technique

General Cultivation

To avoid excessive condensation cool the molten medium to 50°C before pouring approximately 12 ml into
each 9 cm diameter Petri dish. Store the poured plates in an inverted position and inoculate using a needle
or wire, with the plate still inverted in order to avoid scattering stray fungal spores over the surface of the
medium. Time and temperature of incubation vary considerably according to the species being cultivated. As
a general guide, incubate for 1-2 weeks at 25°C. Most Penicillium species have an optimum growth
temperature between 20° and 25°C, whilst many Aspergillus species grow best at about 30°C. However,
different fungi grow over a wide range of temperatures; Aspergillus fumigatus grows well at 50°C (Smith?) and
Cladosporium herbarum will grow on meat at —-6°C"%.

Identification of Candida albicans’.

1. Using an inoculating needle (previously flamed, cooled and rubbed against the swab) cut across and
through the medium in a Czapek Dox Agar plate to the base of the Petri dish. With the same needle, raise
the medium along the whole of one side of the cut — so that the inoculum is spread between the agar and
the base of the dish.

2. Incubate the inoculated plates for 24 hours at 28°C.

3. Using a low-power objective, microscopically examine the unopened plates for chlamydospores through
the base of each dish. Alternatively, remove the tops of the dishes, and examine through the top of the
medium.

4. If no chlamydospores are seen, incubate for a further 24 hours and re-examine.
Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared agar plates at 2-8°C.

Appearance
Dehydrated medium: White coloured, free-flowing powder.

Prepared medium: Off white coloured gel.

Quality control

Positive controls: Expected results

Aspergillus niger ATCC® 9642* White/yellow mycelium, black spores
Candida albicans ATCC® 10231* Good growth; cream coloured colonies
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®
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ONOoOOGOAON

CZAPEK DOX LIQUID MEDIUM (MODIFIED)

Code: CM0095

A defined fluid medium for the cultivation of those fungi and bacteria which are able to utilise sodium nitrate
as the sole source of nitrogen.

Formula gml/litre
Sodium nitrate 2.0
Potassium chloride 0.5
Magnesium glycerophosphate 0.5
Ferrous sulphate 0.01
Potassium sulphate 0.35
Sucrose 30.0
pH 6.8 = 0.2

Directions

Add 33.4 g to 1 litre of distilled water. Mix well and distribute into final containers. Sterilise by autoclaving at
121°C for 15 minutes.

Description
A defined fluid medium for the cultivation of fungi and bacteria capable of utilising sodium nitrate as the sole
source of nitrogen.

Storage conditions and Shelf life
Store dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared agar plates at 2-8°C.
Store tubes of broth at 15-25°C.

Appearance
Dehydrated Medium: White coloured, free-flowing powder.

Prepared medium: Colourless solution.

Quality control

Positive controls: Expected results

Aspergillus niger ATCC® 9642* Good growth; white mycelium with
black spores.

Candida albicans ATCC® 10231* Suspended growth

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

References

1. Dawson Christine O. (1962) Saboutaudia 1. 214-219.

2. Smith G. (1960) ‘An Introduction to Industrial Mycology’ 5th ed., Edward Arnold Ltd., London.
3. Thom C. and Church M. B. (1926) ‘The Aspergill’ Williams and Wilkins Co., Baltimore.

4. Thom C. (1930) ‘The penicillia’ Williams and Wilkins Co., Baltimore.

5. Raper K. B. and Thom C. (1949) ‘Manual of the Penicillia’ Williams and Wilkins Co., Baltimore.
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6. Wakesman S. A. (1931) ‘Principles of soil Microbiology’ Bailliere Tindall and Cox, London.
7. Brooks F. T. and Kidd M. N. (1921) Specia. Report No.6, Food Invest. Board, DSIR, London.
8. Brooks F. T. and Handsford C. G. (1922) Trans. Brit. Mycol. Soc. 8. 113-142.

DCA AGAR - see DESOXYCHOLATE AGAR
DCA HYNES - see DESOXYCHOLATE AGAR (HYNES)

DCLS AGAR

Code: CM0393
A modified DCA containing sucrose to improve the accuracy of recognition of pathogenic

enterobacteriaceae.
Formula gml/litre
Special peptone 10.0
Sodium citrate 10.5
Sodium thiosulphate 5.0
Lactose 5.0
Sucrose 5.0
Sodium desoxycholate 2.5
Neutral red 0.03
Agar 12.0
pH 7.2 +0.2

Directions

Suspend 50 g in 1 litre of distilled water. Bring to the boil to dissolve the medium completely. Cool to 50°C
and pour into sterile Petri dishes. DO NOT AUTOCLAVE.

Description

DCLS Agar is a modified form of Desoxycholate Citrate Agar' which includes sucrose in its formulation. The
addition of this fermentable carbohydrate increases the usefulness of the medium because non-pathogenic
sucrose-fermenting organisms may be recognised by their red colonies, e.g. some Proteus, Enterobacter and
Klebsiella species.

DCLS Agar reduces the number of false-positive sub-cultures when picking colonies and therefore improves
the efficiency of isolation.

The Special peptone, used in DCLS Agar, includes the nucleic acid factors, vitamins and carbon compounds
of meat extract, as well as a rich variety of polypeptides. It has improved the growth of shigellae and
salmonellae, but it should be noted that Shigella sonnei may exhibit a translucent, pink colony which should
not be confused with the red Escherichia coli colony.

The selectivity of DCLS Agar is similar to Desoxycholate Citrate Agar and it will grow Vibrio species, as well
as salmonellae and shigellae, whilst inhibiting the growth of Escherichia coli.

DCLS Agar may be inoculated directly from the specimen, or inoculated after enrichment through Selenite
Broth CM0395 and LP0121, Muller-Kauffmann Tetrathionate Broth CM0343 or Tetrathionate Broth CM0029.
The plates should be incubated overnight (18-24 hours) at 35°C and examined for the presence of pale,
translucent or colourless colonies. Sub-cultures can be made into confirmatory media such as Kligler Iron
Agar CMO0033 or Triple Sugar Iron Agar CM0277 or picked for transfer to nutrient broth for subsequent
motility tests and serological agglutinations.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared agar plates at 2-8°C.
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Appearance
Dehydrated medium: Straw/pink coloured, free-flowing powder.

Prepared medium: Red coloured gel.

Quality control

Positive controls: Expected results

Lactose/sucrose-fermenters

Escherichia coli ATCC® 25922* Reduced growth; pink coloured
colonies

Non-lactose/sucrose-fermenters

Salmonella typhimurium ATCC® 14028* Good growth; translucent colonies
Negative control:

Staphylococcus aureus ATCC® 25923 No growth

*This organism is available as a Culti-Loop®

Precautions

Boil the medium for the minimal period of time to get the agar into solution. Overheating reduces the agar
gel strength and increases the degree of inhibition. It is therefore important not to hold the molten medium at
50°C for more than the short time required to distribute it into dishes.

Reference
1. Leifson E. (1935) J. Path. Bact. 40. 581-599.

DE MAN ROGASA SHARPE AGAR - see MRS AGAR

DEMI FRASER - see HALF FRASER

DERMASEL AGAR BASE

Code: CM0539
A selective medium for dermatophyte fungi recommended for the examination of hair, skin scrapings, nails,

etc.
Formula gml/litre
Mycological peptone 10.0
Glucose 20.0
Agar 14.5
pH 6.9 + 0.2

DERMASEL SELECTIVE SUPPLEMENT
Code: SR0075

Vial contents per vial per litre

Cycloheximide 200 mg 400 mg

Chloramphenicol 25 mg 50 mg
Directions

Suspend 44.5 g in 1 litre of distilled water and heat gently to dissolve completely. Add the contents of 1 vial
of Dermasel Selective Supplement, reconstituted as directed, to each 500 ml of medium to give a level of
cycloheximide 0.4 g/l and chloramphenicol 0.05 g/I. Mix gently and sterilise by autoclaving at 121°C for 10
minutes. Avoid overheating at any time.
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Description
Oxoid Dermasel Agar is used for the primary isolation and identification of dermatophyte fungi from hair,
nails or skin scrapings.

Emmons' suggested that media for growth of dermatophytes should have a pH of 6.8-7.0 rather than pH 5.6
as is often recommended. A near neutral pH is better for the growth of some fungi and the acid pH used to
suppress bacterial contaminants can be replaced by antibiotics.

The addition to the medium of Dermasel Selective Supplement to give a level of cycloheximide 0.4 g/l and
chloramphenicol 0.05 g/l renders the medium selective for dermatophytes, inhibiting the growth of
saprophytic fungi, yeasts and bacterial skin flora.

The chloramphenicol and cycloheximide supplement reduces the potential risk to health from these
antibiotics. To include them in the powder mix could allow them to be scattered as dust whilst weighing the
medium. It also ensures a fixed, accurate dose of antibiotic that has been protected from degradation on
storage.

The addition of cycloheximide and an anti-bacterial agent has been reported to improve considerably the
isolation of dermatophytes, especially when the inoculum, such as horse hair was heavily contaminated®“.
The presence of staphylococci, which may grow in the absence of the antibiotic has been shown to prevent
the in vitro growth of Trichophyton rubrum?.

The presence of cycloheximide in the medium inhibits the growth of Trichosporon cutaneum, Candida
parasilosis, Candida krusei, Aspergillus, Penicillium, Fusarium and Cephalosporium species which have been
associated with diseased nails®’.

The incorporation of griseofulvin at a level of 20 pg/ml into one of paired tubes of selective media has been
recommended as an additional aid in the diagnosis of dermatophytosis®. The absence of growth on the
medium containing griseofulvin provides presumptive identification of a dermatophyte fungus.

Dermatophyte fungi cultured on Oxoid Dermasel Agar show characteristic colonial morphology with typical
pigmentation. Macroconidia and microconidia are typical for the species when studied microscopically.

Technique
Oxoid Dermasel Agar may be prepared as slopes in test tubes with loose caps to ensure adequate aeration,
or in vented Petri dishes.

Small, pin-head sized samples of the test material are stabbed into the surface of the agar. A number of
samples may be inoculated onto the same surface.

The medium is incubated at 22-30°C and examined at regular intervals for two to four weeks.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared agar plates at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality control

Positive controls: Expected results

Trichophyton rubrum ATCC® 28191 White mycelium, buff spores

Candida albicans ATCC® 10231* Good growth; cream coloured colonies
Negative controls:

Aspergillus niger ATCC® 16404* Inhibited or no growth

Escherichia coli ATCC® 25922* No growth

*This organism is available as a Culti-Loop®

Precautions

This medium should not be used if agents causing systemic mycoses are being sought®. If such agents are
suspected, e.g. cryptococcus, histoplasma etc., either Dermasel Agar Base without antibiotic supplement
must be used in parallel or Brain Heart Infusion Agar CM0375.

If the fungal agent sought is suspected to be nutritionally fastidious, the use of Brain Heart Infusion Agar is
particularly helpful.
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Dermasel Selective Supplement SR0O075 contains a toxic concentration of cycloheximide. Note the
precautions to be taken under HAZARDS.

References

1. Emmons C. W., Binford C. H. and Utz J. P. (1963) Medical Mycology. Henry Kimpton.
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DESOXYCHOLATE AGAR

Code: CM0163

A differential medium for the enumeration of coliforms in dairy products. It may be employed as a non-
selective medium for the isolation of enteric pathogens.

Formula gml/litre
Peptone 10.0
Lactose 10.0
Sodium desoxycholate 1.0
Sodium chloride 5.0
Dipotassium hydrogen phosphate 2.0
Ferric citrate 1.0
Sodium citrate 1.0
Neutral red 0.03
Agar 15.0
pH 7.1 +£0.2

Directions

Suspend 45 g in 1 litre of distilled water. Bring to the boil over gauze and flame to dissolve the medium
completely. Agitate to prevent charring.

THIS MEDIUM IS HEAT SENSITIVE. AVOID EXCESSIVE OR PROLONGED HEATING DURING
RECONSTITUTION. DO NOT AUTOCLAVE OR REMELT.

Description

Desoxycholate Agar is a differential medium for the direct count of coliforms in dairy products (American
Public Health Association’). It may also be employed for the isolation of enteric pathogens from rectal swabs,
faeces, or other specimens.

The medium may be used in a ‘pour-plate’ technique or as a surface inoculated medium. A thin layer of
uninoculated desoxycholate agar poured over the surface of a gelled ‘pour-plate’ assists subsequent
counting.

Technique
Enumeration of Coliforms in Milk and Cream (APHA")

1. Pipette 1-4 ml of the sample (or decimal dilution of the sample) into a sterile Petri dish.

Cool freshly prepared Desoxycholate Agar to 42-44°C and add 10-20 ml to each dish.

Mix the contents of the dishes by gentle tilting and rotation.

Allow the plates to solidify and pour on an overlay of 3-4 ml of uninoculated Desoxycholate Agar.
When the overlay has set, invert the plates and incubate them for 18-24 hours at 35°C.

Count all dark red colonies measuring at least 0.5 mm in diameter, and calculate the number of coliform
colonies per millilitre or gram of original sample.

2B
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Isolation of Enterobacteriaceae
It is advisable to use Desoxycholate Agar in parallel with other plating media for this purpose.

Lightly inoculate a Desoxycholate Agar plate with faeces, rectal swab, or enrichment culture. Incubate for
18-24 hours at 35°C and examine. Non-lactose-fermenters of enteric origin form colourless colonies. Non-
lactose-fermenters which are not of enteric origin are generally inhibited by the sodium desoxycholate in the
medium. Identify suspect colonies in the usual manner.

Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared agar plates at 2-8°C.

Appearance

Dehydrated medium: Straw pink coloured, free-flowing powder.

Prepared medium: Pink coloured gel.

Quality control

Positive controls: Expected results
Lactose-Fermenters
Escherichia coli ATCC® 25922* Good growth; pink coloured colonies

with bile precipitation
Non-Lactose-Fermenters
Shigella sonnei ATCC® 25931 Good growth; straw coloured colonies
Negative control:
Staphylococcus aureus ATCC® 25923  Inhibited

*This organism is available as a Culti-Loop®

Precautions
As with all desoxycholate media, this medium is heat sensitive. Observe the precautions stated under

Directions.

Reference
1. American Public Health Association (1978) Standard Methods for the Examination of Dairy Products 14th

edn. APHA Inc., New York, pp. 58-59.

DESOXYCHOLATE CITRATE AGAR

Code: CM0035
A modification of Leifson’s medium for the isolation of intestinal pathogens.

Formula gml/litre
‘Lab-Lemco’ powder 5.0
Peptone 5.0
Lactose 10.0
Sodium citrate 5.0
Sodium thiosulphate 5.0
Ferric citrate 1.0
Sodium desoxycholate 2.5
Neutral red 0.025
Agar 15.0
pH 7.0 £ 0.2

Directions

Suspend 48.5 g in 1 litre of distilled water. With frequent agitation bring to the boil over a gauze and flame to
dissolve completely. Mix well and pour plates immediately. Dry the agar surface before use.

THIS MEDIUM IS HEAT SENSITIVE. AVOID EXCESSIVE OR PROLONGED HEATING DURING
RECONSTITUTION. DO NOT AUTOCLAVE, OR REMELT.
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Description

An Oxoid modification of Leifson medium’, for the isolation and maximum recovery of intestinal pathogens. It
is less selective and inhibiting than Desoxycholate Citrate Agar (Hynes) CM0227 but colonial characteristics
are similar on the two media.

Desoxycholate Citrate Agar provides an opaque background against which one may more easily discern the
clearing produced by alkali-producing pathogens.

The use of a less selective medium for direct sampling of faeces and a more selective medium for post-
enrichment sampling, would be advantageous. Similarly, the less inhibitory medium is often preferable when
shigellae are being sought as well as salmonellae?.

Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared agar plates at 2-8°C.

Appearance

Dehydrated medium: Straw/pink coloured, free-flowing powder.

Prepared medium: Pink coloured gel.

Quality control

Positive controls: Expected results

Salmonella typhimurium ATCC® 14028* Good growth; straw coloured colonies
Shigella sonnei ATCC® 25931* Good growth; straw coloured colonies
Salmonella poona NCTC 4840* Good growth; straw coloured colonies

Negative control:
Enterococcus faecalis ATCC® 29212*  No growth

*This organism is available as a Culti-Loop®
Precautions
Observe the precautions about overheating shown under Directions.

The medium is best used freshly prepared.

Stock cultures of Shigella species may become predominantly in the R-phase when sub-cultured away from
DCA media. Such cultures are difficult to use for control purposes without first heavily streaking the cultures
on DCA plates and picking off the few S-phase colonies, i.e. the macro-colonies on the agar surface, for
further sub-culture.

When making biochemical tests on colonies picked from the surface of DCA plates, purity sub-cultures should
be carried out because the colony may be contaminated with Escherichia coli present as micro-colonies.

References
1. Leifson E. (1935) J. Path. Bact. 40. 581-599.
2. Fricker C. R. (1987) J. Appl. Bact. 63. 99-116.

DESOXYCHOLATE CITRATE AGAR (HYNES)

Code: CM0227
A selective medium for the isolation of Salmonella and Shigella organisms.

Formula gml/litre
‘Lab-Lemco’ powder 5.0
Peptone 5.0
Lactose 10.0
Sodium citrate 8.5
Sodium thiosulphate 5.4
Ferric ammonium citrate 1.0
Sodium desoxycholate 5.0
Neutral red 0.02
Agar 12.0
pH 7.3 +0.2
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Directions

Suspend 52 g in 1 litre of distilled water. Bring to the boil over gauze and flame, to dissolve completely.
Agitate to prevent charring. Cool to approximately 50°C and pour into sterile Petri dishes. Dry the agar
surface before use.

THIS MEDIUM IS HEAT SENSITIVE: AVOID EXCESSIVE OR PROLONGED HEATING DURING
RECONSTITUTION. DO NOT AUTOCLAVE OR REMELT.

Description
An improved medium, based on the Hynes' modification of Leifson medium for the isolation of salmonellae
and shigellae.

The improvement gives larger and more numerous colonies of Shigella species which can easily be picked
off and emulsified in saline for slide agglutination tests.

Desoxycholate Citrate Agar (Hynes) is more selective than Desoxycholate Citrate Agar CM0035. In particular,
Desoxycholate Citrate Agar (Hynes) is more inhibitory to coliforms and Proteus species.

Technique

Inoculate the medium heavily with faeces or rectal swabs, spreading part of the original inoculum in order to
obtain well separated colonies on some portion of the plate. Incubate for 18-24 hours at 35°C. If organisms
are late developers or if no non-lactose-fermenters are observed, incubate for a further 24 hours.

Colonies may be picked directly off the medium for serological and biochemical tests. It should be noted
that Escherichia coli survives on the medium even though it does not usually grow — therefore colonial purity
should be established by sub-culture onto a differential but less inhibitory medium, e.g. MacConkey Agar
CMO0007.

Colonial Characteristics
(Following incubation at 35°C)

The medium is clear and pale pink. Lactose-fermenting organisms produce pink colonies and may be
surrounded by a zone of precipitated desoxycholic acid, which is due to acid production. The colonies of
non-lactose-fermenters are colourless, and due to their alkaline reaction they are surrounded by a clear
orange-yellow zone of medium.

Escherichia coli — most strains are inhibited, but the few strains which grow produce pink umbilicated
colonies 1-2 mm in diameter which may be surrounded by a zone of precipitation.

Shigella sonnei — the colonies grow from 1 mm diameter after 18 hours incubation to 2 mm after 38 hours;
they are smooth and initially colourless, becoming pale pink on further incubation due to late lactose
fermentation.

Shigella flexneri — colonies are colourless and similar in appearance to those of Shigella sonnei, but often
with a narrow plane periphery round a central dome.

Salmonella paratyphi B — from 1 mm diameter after 18 hours incubation to 2-4 mm on the second day,
when they are slightly opaque, dome-shaped, with a central black dot.

Salmonella typhi — 0.25-1 mm in diameter after 18 hours and pale pink, a day later they are flat, conical,
2mm in diameter, colourless and slightly opaque, often with a central grey dot.

Other Salmonella colonies — similar to those of Salmonella paratyphi B. Non-pathogenic non-lactose-
fermenters, such as Proteus and Pseudomonas species, grow on the medium and may produce colonies
which closely simulate those of the salmonellae or shigellae. Proteus colonies are often glossy (more
translucent than those of the pathogens), with a large central black dot and a ‘fishy’ odour.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared agar plates at 2-8°C.

Appearance
Dehydrated medium: Straw/pink coloured, free-flowing powder.

Prepared medium: Pink coloured gel.
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Quality control

Positive controls: Expected results

Salmonella typhimurium ATCC® 14028* Good growth; straw coloured colonies
with black centres

Shigella sonnei ATCC® 25931* Good growth; straw coloured colonies

Salmonella poona NCTC® 4840* Good growth; straw coloured colonies
with black centres

Negative control:
Enterococcus faecalis ATCC® 29212*  No growth

*This organism is available as a Culti-Loop®

Precautions
Observe the precautions about overheating shown under Directions.
The medium is best used freshly prepared.

Stock cultures of Shigella species may become predominant in the R-phase when sub-cultured away from
DCA media. Such cultures are difficult to use for control purposes without first heavily streaking the cultures
on DCA plates and picking off the few S-phase colonies, i.e. the macro-colonies on the agar surface, for
further sub-culture.

When making biochemical tests on colonies picked from the surface of DCA plates, purity sub-cultures
should be carried out because the colony may be contaminated with Escherichia coli present as micro-
colonies.

Reference
1. Hynes M. (1942) J. Path. Bact. 54. 193-207.

DEXTROSE TRYPTONE AGAR

Code: CMO0075

For the detection and enumeration of ‘flat-sour’ thermophiles and mesophiles in food products. Acid-
producing organisms such as ‘flat-sour’ thermophiles form yellow colonies surrounded by a yellow zone.

Formula gml/litre
Tryptone 10.0
Dextrose 5.0
Bromocresol purple 1 0.04
Agar 12.0
pH 6.9 + 0.2
Directions

Suspend 27 g in 1 litre of distilled water and bring to the boil to dissolve completely. Sterilise by autoclaving
at 121°C for 15 minutes.

Description

A bacteriologically controlled medium for the detection and enumeration of thermophilic and mesophilic

organisms in food products, etc.

Dextrose Tryptone Agar evolved as the result of several years research by Williams' is most suitable for the

cultivation and enumeration of the thermophilic bacteria causing ‘flat-sour’ spoilage of canned food. Its use

for routine cultural purposes is recommended by Cameron? and the Association of Official Analytical

Chemists®. Dextrose Tryptone Agar is also recommended by:

1. Tanner* for the examination of canned food, sugar, and starch for thermophilic bacteria of the Bacillus
stearothermophilus type (i.e. ‘flat-sour’ spoilage bacteria).

2. The American Public Health Association® for the enumeration of mesophilic and thermophilic aerobic
bacteria in sweetening agents used in frozen dairy foods.

3. The National Canners Association® for determination of the total plate and ‘flat-sour’ count of thermophilic
bacteria spores in ingredients, such as sugar and starch.

4. The American Public Health Association’ for the enumeration of mesophilic organisms and ‘flat-sour’
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spores in sugars, starches and other complex carbohydrates; and for the enumeration of ‘flat-sour’
thermophiles in cereals and cereal products, dehydrated fruits and vegetables, and spices.

5. Baumgartner and Hersom? for the examination of low and medium-acid canned food (above pH 4.5) for
‘flat-sour’ thermophiles, mesophilic aerobes, and facultative anaerobes.
Bashford® reported that the addition of 0.5-1% of meat extract greatly improves the medium.

Townsend et al. (National Canners Association™) showed that some batches of bromocresol purple are more
inhibitory than others but this variability is overcome in the Oxoid medium by stringent biological control.

Technique

The instructions given below are included only as an indication of the mode of use of Dextrose Tryptone
Agar, and will vary according to the original sample and the exact purpose of the investigation. For more
exact details of technique it is advisable to consult one of the standard manuals mentioned in the references.

Enumeration of Mesophiles — into each of 5 Petri dishes, pipette dilutions of the sample to be tested.
Cover and mix the inoculum with sterile Dextrose Tryptone Agar and incubate for 72 hours at 32°C. Count
the total number of colonies, with separate totals for acid-producing (yellow halo) and non-acid-producing
colonies.

Enumeration of ‘flat-sour’ Thermophiles - inoculate as above and incubate for 48 hours at 55°C. ‘Flat-
sour’ colonies (e.g. Bacillus stearothermophilus) are typically round, 2-5 mm in diameter, with an opaque
centre, and surrounded by a yellow zone in contrast with the purple medium.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared agar plates at 2-8°C.

Appearance
Dehydrated medium: Mauve coloured, free-flowing powder.

Prepared medium: Purple coloured gel.

Quality control

Positive control: Expected results

Bacillus stearothermophilus Good growth; yellow colonies and
NCIB 8919/ATCC® 12976 media

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions
Incubation at 55°C must be carried out under humid conditions e.g. wrapped dishes or in a high humidity
environment.

References
1. Williams O. B. (1936) Food Res. 1(3). 217-221.
2. Cameron E. J. (1936) J. Assoc. Official Agr. Chem. 19. 433-438.
3. Association of Official Analytical Chemists (1978) Bacteriological Analytical Manual 5th edn. AOAC
Washington DC.
4, Tanner F. W. (1944) The Microbiology of Foods 2nd edn., Garrard Press, Champaers pp.762-763; 1127-
1128.
5. American Public Health Association (1972) Standard Methods for the Examination of Dairy Products.
13th edn. APHA. Washington DC.
6. National Canners Association (1968) Laboratory Manual for Food Canners and Processors. Vol.1. p.13.
7. American Public Health Association (1992) Compendium of Methods for the Microbiological Examination
of Foods. APHA. Washington DC.
8. Baumgartner J. G. and Hersom A. C. (1956) Canned Foods 4th edn., Churchill Ltd., London, pp.229-230
and 247.
9. Bashford T. E. (1948) Personal Communication.
10. National Canners Association (1954) A Laboratory Manual for the Canning Industry 1st edn., National
Canners Association, Washington.
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DEXTROSE TRYPTONE BROTH

Code: CM0073

A liquid medium for the bacteriological examination of canned foods etc. Acid-producing organisms such as
‘flat-sour’ thermophiles change the colour of the medium from purple to yellow.

Formula gml/litre
Tryptone 10.0
Dextrose 5.0
Bromocresol purple 0.04
pH 6.9 + 0.2

Directions

Add 15 g to 1 litre of distilled water. Mix well and distribute into final containers. Sterilise by autoclaving at
121°C for 15 minutes.

Description
Dextrose Tryptone Broth is widely recommended for the aerobic cultivation and detection of many different
organisms causing spoilage in canned foods and other products.

The American Public Health Association' and Baumgartner and Hersom? recommended this formulation for
the bacteriological examination of low and medium-acid canned foods (pH 4.5 and above). Both methods
include inoculation of 10 ml amounts of the broth with one or two grams of the food product. For food
products in this pH range, the suggested procedure is aerobic cultivation in Dextrose Tryptone Broth in
parallel with anaerobic cultivation in other media; Liver Broth CM0077 is most suitable for this purpose.
Duplicate sets of tubes are incubated at 35°C and at 55°C. Organisms which produce acid from dextrose,
such as Bacillus stearothermophilus and other ‘flat-sour’ organisms, are detected by the colour change of
the medium from purple to yellow.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared broth below 25°C.

Appearance
Dehydrated medium: Pale green coloured, free-flowing powder.

Prepared medium: Purple coloured solution.

Quality control

Positive control: Expected results
Bacillus stearothermophilus ATCC® Turbid growth; acid
12976

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

References

1. American Public Health Association (1976) Compendium of Methods for the Microbiological Examination
of Foods. APHA Washington DC.

2. Baumgartner J. G. and Hersom A. C. (1956) Canned Foods 4th ed., Churchill Ltd. London, pp.229-230
and 247.
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DIAGNOSTIC SENSITIVITY TEST AGAR (DST AGAR)

Code: CM0261
A susceptibility test agar for antimicrobial testing.

Formula gml/litre
Proteose peptone 10.0
Veal infusion solids 10.0
Glucose 2.0
Sodium chloride 3.0
Disodium phosphate 2.0
Sodium acetate 1.0
Adenine sulphate 0.01
Guanine hydrochloride 0.01
Uracil 0.01
Xanthine 0.01
Aneurine 0.00002
Agar 12.0
pH 7.4 +0.2

Directions

Add 40 g to 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at 121°C
for 15 minutes.

For blood agar, cool the base to 50°C and add 7% of Defibrinated Horse Blood SR0050. Mix with gentle
rotation and pour into Petri dishes (12 ml for a 9 cm dish) or other containers.

RECONSTITUTION AND MIXING SHOULD BE PERFORMED IN A FLASK AT LEAST 2.5 TIMES THE
VOLUME OF MEDIUM TO ENSURE ADEQUATE AERATION OF THE BLOOD.

Description
Diagnostic Sensitivity Test Agar was developed in Oxoid as a dual-purpose medium which would satisfy
both diagnostic and susceptibility requirements.

The diagnostic role was supported by the nutritional amino-acid base with glucose to encourage early
growth. The inclusion of the buffers (disodium phosphate and sodium acetate) helped prevent excessive
movements of pH values which could result from utilisation of glucose or amino-acids. Such pH movements
would interfere with haemolytic reactions’ and the MIC values of pH-susceptible antimicrobials?.

Long before the mechanisms of folate antagonism had been discovered, the addition of the bases adenine,
guanine, uracil and xanthine were shown to improve the performance of the medium as an antimicrobial test
medium.

Aneurine, added as a general purpose vitamin, improved the growth of several organisms especially
staphylococci.

The agar used in the formulation has been specially processed to allow unimpeded diffusion of
antimicrobials from discs®.

DSTA is now primarily used for susceptibility tests and its role in diagnostic microbiology, i.e. the primary
isolation of organisms from clinical samples, has diminished.

An essential requirement for satisfactory antimicrobial susceptibility media is that the reactive levels of
thymidine and thymine must be sufficiently reduced to avoid antagonism of trimethoprim and
sulphonamides*.

DSTA meets this requirement and in the presence of lysed horse blood (or defibrinated horse blood if the
plates are stored long enough to allow some lysis of the erythrocytes) the level of thymidine will be further
reduced. This is caused by the action of the enzyme thymidine phosphorylase which is released from lysed
horse erythrocytes®. Thymidine is an essential growth factor for thymidine-dependent organisms and they will
not grow in its absence or they will grow poorly in media containing reduced levels®. It is important that users
of DSTA are aware of this limitation of thymidine which now exists in the medium and the effect it will have
on a small proportion of organisms.

Details of the function of the medium and the methodology used for antimicrobial susceptibility tests are
discussed in the Section ‘Susceptibility Testing’.
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Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared agar plates at 2-8°C.

Appearance
Dehydrated medium: Light straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality control

Positive controls: Expected results

With blood

Streptococcus pneumoniae ATCC® Good growth; grey/green mucoid

6303* colonies with alpha-haemolysis

Staphylococcus aureus ATCC® 25923 Good growth; white/grey coloured
colonies

Without blood

Enterococcus feacalis ATCC® 29212*  Good growth; straw colonies

Pseudomonas aeruginosa ATCC® Good growth; straw colonies with

27853 green pigmentation

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions
Diagnostic Sensitivity Test Agar has reduced thymidine activity and this will affect its performance as a
primary isolation medium.

References

1. Expert Committee on Antibiotics (1961) World Health Organization Technical Report Series No. 210.
WHO, Geneva.

2. Bechtle R. M. and Scherr G. H. (1958) Antibiotics and Chemotherapy 8(12). 599-606.

3. Marshall J. H. and Kelsey J. C. (1960) J. Hyg., Camb. 58. 367-372.

4. Ferone R., Bushby S. R. M., Burchall J. J., Moore W. D. and Smith D. (1975) Antimicrob. Agents
Chemotherap. 7. 91-98.

5. Ferguson R. W. and Weissfeld A. S. (1984) J. Clin. Microbiol. 19. 85-86.

6. Stokes E. J. and Ridgway G. L. (1980) Clinical Bacteriology 5th edn. Arnold. London. p.54.

DICHLORAN-GLYCEROL (DG18) AGAR BASE

Code: CM0729
A selective low water activity (a+) medium for xerophilic moulds from dried and semi-dried foods.

Formula gm/litre gml/litre
Peptone 5.0
Glucose 10.0
Potassium dihydrogen phosphate 1.0
Magnesium sulphate 0.5
Dichloran 0.002
Agar 15.0

Final pH 5.6 + 0.2
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CHLORAMPHENICOL SELECTIVE SUPPLEMENT
Code: SR0078

Vial contents per vial per litre
Chloramphenicol 50 mg 100 mg
Directions

Suspend 15.75 g in 500 ml of distilled water and heat to dissolve completely. Add 110 g of Glycerol
(Analytical Reagent grade). Rehydrate 1 vial of Chloramphenicol Supplement as directed and add to the
DG18 Agar Base. Sterilise by autoclaving at 121°C for 15 minutes. Cool to 50°C, mix well and pour into
sterile Petri dishes.

Description

Dichloran-Glycerol (DG18) Agar Base is based on the formulation described by Hocking and Pitt' and is
recommended for the enumeration and isolation of xerophilic moulds from dried and semi-dried foods.
Examples of these are dried fruits, spices, confectionery, cereals, nuts and dried meat and fish products.

The medium formulation contains glycerol at 16% (w/w) which lowers the water activity (aw) from 0.999 to
0.95. Glycerol was chosen because of advantages it showed over sodium chloride and sugars which have
traditionally been used to formulate media of reduced a+'. The medium also contains dichloran which inhibits
spreading of mucoraceous fungi and restricts the colony size of other genera. This restrictive characteristic
makes the medium especially suitable for enumeration because it allows unobscured growth of organisms
that ordinarily form small colonies.

A modification to the formula has been described in which the addition of Triton-X to DG18 agar increases
the inhibition of vigorously-spreading fungi®.

In a comparative study carried out between DG18 and DRBC (a medium of higher av), greater recovery of
xerophilic moulds was achieved on the DG18 medium’. In this study it was found that two of the fungi
commonly isolated from dried foods in high numbers, Aspergillus penicilloides and Wallemia sebi, grow very
poorly or not at all on DRBC.

Technique
1. Prepare the DG18 medium as directed using CM0729, SR0078 and glycerol.

2. Process the food sample in a Seward ‘Stomacher’ adding 40 g to 200 ml of 0.1% peptone water. For
powdered products shake periodically for 30 minutes with 0.1% peptone water.

Dilute the sample 1:10 in 0.1% peptone water.

Surface plate 0.1 ml of the prepared sample per plate.
Incubate at 25°C and examine after 4, 5 and 6 days.
Report as number of xerophilic colonies per gram of food.

Further experience with this medium has shown it to be a good general purpose medium. In a collaborative
exercise in Holland the DG18 medium gave the best results for yeasts and moulds isolated from foodstuffs?.

S

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality control

Positive controls: Expected results

Saccharomyces cerevisiae Good growth; cream coloured
ATCC® 9763 colonies

Aspergillus niger ATCC®9642* White/Yellow mycelium, black spores
Negative controls:

Escherichia coli ATCC® 25922* No growth

Bacillus subtilis ATCC® 6633* No growth

*This organism is available as a Culti-Loop®
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Precautions
The dichloran compound used in this medium is Botran® 2,6-Dichloro-4-Nitro-Analine (CAS: 99-30-9).

References

1. Hocking A. D. and Pitt J. I. (1980) J. Appl. & Env. Microbiol. 39. 488-492.

2. Beuchat L. R. and Hwang C. A. (1996) Int. J. Food Microbiol. 29. 161-166.

3. Beckers H. J., Boer E., van Eikelenboom C., Hartog B. J., Kuik D., Mol N., Nooitgedagt A. J., Northolt M.
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DICHLORAN ROSE-BENGAL CHLORAMPHENICOL AGAR

Code: CM0727
DRBC Agar is a selective medium for yeasts and moulds associated with food spoilage.

Formula gml/litre
Peptone 5.0
Glucose 10.0
Potassium dihydrogen phosphate 1.0
Magnesium sulphate 0.5
Dichloran 0.002
Rose-Bengal 0.025
Agar 15.0
pH 5.6 + 0.2

CHLORAMPHENICOL SELECTIVE SUPPLEMENT
Code: SR0078

Vial contents per vial per litre
Chloramphenicol 50 mg 100 mg
Directions

Suspend 15.75 g in 500 ml of distilled water and heat to dissolve completely. Rehydrate’ vial of
Chloramphenicol Supplement SR0078 as directed and add to the DRBC Agar Base. Sterilise by autoclaving
at 121°C for 15 minutes. Cool to 50°C, mix well and pour into sterile Petri dishes.

Description

Dichloran Rose-Bengal Chloramphenicol Medium (DRBC) is based on the formulation described by King

et al.'?, and is recommended as a selective medium for the isolation and enumeration of yeasts and moulds
that are of significance in food spoilage.

DRBC is a modification of Rose-Bengal Chloramphenicol Medium® and differs as follows: pH is lowered to
5.6, the Rose-Bengal content is reduced by 50% and Dichloran is added.

The cumulative effect of these modifications is to further inhibit bacterial growth, inhibit spreading moulds
such as Rhizopus and Mucor and make the medium capable of supporting the growth of those species that
cannot be isolated on Rose-Bengal Chloramphenicol Agar or acidified Potato Dextrose Agar’. The inhibition
of spreading moulds and the general restriction of colony size results in improved enumeration and detection
of mycotoxigenic moulds and other species of significance in food spoilage®.

In a collaborative exercise in the UK between nine laboratories, in which mould and yeast counts were made
on different samples of food and feed, DRBC came out best of the five different media tested’.

Rose-Bengal Chloramphenicol Agar should be used in addition where it is necessary to gain an overall
impression of the fungal flora, including spreading types, when the use of DRBC Agar alone would inhibit
these.

The reduced pH of DRBC Agar increases the inhibition of yeasts by Rose-Bengal' and the use of Rose-
Bengal Chloramphenicol Agar (pH of 7.2) in parallel should be considered where it is necessary to enumerate
yeasts in the presence of moulds.
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Technique
1. Prepare the DRBC Medium as directed.

2. Add 40 ml of the food sample to 200 ml of 0.1% peptone water and process in a Seward ‘Stomacher’ for
30 seconds* or alternatively weigh into 0.1% peptone water and leave for 30 minutes shaking
periodically®.

3. Inoculate 0.1ml of the prepared sample on the medium surface.

4. Incubate the plates at 25°C and examine after 3, 4 and 5 days.

5. Report as number of colonies per gram of food.

Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared plates of medium at 2-8°C.

Appearance

Dehydrated medium: Pink coloured, free-flowing powder.

Prepared medium: Pink coloured gel.

Quality control

Positive controls: Expected results

Aspergillus niger ATCC®9642* White/Yellow mycelium, black spores
Saccharomyces cerevisiae Good growth; pink coloured colonies
ATCC® 9763*

Negative controls:

Escherichia coli ATCC® 25922* No growth

Bacillus subtilis ATCC® 6633* No growth

*This organism is available as a Culti-Loop®

Precautions
ROSE-BENGAL PHOTO-OXIDISES TO FORM TOXIC COMPOUNDS. STORE PLATES OF THE MEDIUM IN
THE DARK AND AVOID EXPOSURE TO LIGHT®.

Some strains of fungi may be inhibited on this medium.
The dichloran compound used in this medium is Botran® 2,6-Dichloro-4-Nitro-Analine (CAS: 99-30-9).
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DNASE AGAR

Code: CM0321
For the detection of microbial deoxyribonuclease enzymes, particularly from staphylococci.

Formula gml/litre
Tryptose 20.0
Deoxyribonucleic acid 2.0
Sodium chloride 5.0
Agar 12.0
pH 7.3 £ 0.2

Directions

Suspend 39 g in 1 litre of distilled water and bring to the boil to dissolve completely. Sterilise by autoclaving
at 121°C for 15 minutes.
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Description

Weckman & Catlin' suggested that DNase activity could be used to identify pathogenic staphylococci after
they had established a close correlation with coagulase production. Jeffries et al.? incorporated DNA in the
agar medium to provide a simple method of detecting DNase activity. Organisms are streaked onto the
surface of the agar medium and incubated. The growth on the surface of the agar is then flooded with 1N
hydrochloric acid. Polymerised DNA precipitates in the presence of 1N HCI and makes the medium opaque.
If the organisms produce DNase enzymes, in sufficient quantity to hydrolyse the DNA, then clear zones are
seen around the colonies.

Good correlation was shown between DNase production and coagulase activity when testing
Staphylococcus aureus strains from clinical samples?*. Both Staphylococcus aureus and Staphylococcus
epidermis produce extracellular DNase*®” but Staphylococcus aureus produces greater quantities'’.

A modification of the medium is to add mannitol (1% w/v) and phenol red or bromothymol blue (0.0025%
w/v) as an indicator of mannitol fermentation®. The pH reaction around the colonies must be read before the
plate is flooded with acid.

The DNase reaction helps in the differentiation and identification of non-pigmented Serratia marcescens®
(positive DNase reaction) from Klebsiella-Enterobacter (negative DNase reaction).

Normal HCI is bactericidal and the organisms cannot be recovered from the surface of the agar after
flooding. The incorporation of dyes into the medium which can distinguish hydrolysis of DNA is a further
modification which avoids the use of acid. Toluidine blue® and methyl green™ form coloured complexes with
polymerised DNA; these colours change as the DNA is hydrolysed.

It should be noted that toluidine blue inhibits Gram positive organisms and it is used to detect DNase

production by the Enterobacteriaceae. It has been used with ampicillin (30 mg/litre) to demonstrate DNase
production by Aeromonas hydrophila from faeces.

Technique
Inoculate the plates by spotting the organism onto the surface of the agar so that a thick plaque of growth is
evident after 18 hours incubation.

Examine plates for colour changes in or around the colonies if mannitol/indicator or dyes have been added
to the medium. In the absence of dyes, flood the plates with 1N HCI and allow them to stand on the bench
(lids uppermost) for a few minutes. Look for zones of clearing around the colonies.

Appearance of colonies with media modifications

1. Mannitol/pH indicator:

Yellow, with yellow zones Mannitol +
Same colour as medium Mannitol —
2. Toluidine blue:

Pink zones in blue medium DNase +
No zones DNase -
3. Methyl green:

Almost colourless zones DNase +
No zones DNase -
4. Acid flood:

Well defined clear zones DNase +
No clear zones DNase -

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.
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Quality control

Positive control: Expected results
Staphylococcus aureus ATCC® 25923* Good growth; clear zones
Negative control:

Staphylococcus epidermidis ATCC® Good growth; no zones
12228*

*This organism is available as a Culti-Loop®

Precautions
The DNase reaction for staphylococci is an indication of pathogenicity, it cannot be used as the sole criterion
for identification.

Small zones of clearing may be caused by other enzymes or organic acid production’.
Other organisms than staphylococci, Serratia and aeromonads can produce DNases.

Once the hydrochloric acid has been applied to the medium the plate must be read within a few minutes and
further testing cannot be carried out by re-incubation.

The methyl green must be purified by extraction with chloroform™.
Toluidine blue varies in performance according to source.
Merck Toluidine blue 1273 is satisfactory. Note that this dye cannot be used for Gram positive organisms.
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DSTA AGAR - see DIAGNOSTIC SENSITIVITY TEST AGAR

EC BROTH

Code: CM0853
A selective broth for the growth of coliforms and Escherichia coli from food and environmental samples.

Formula gml/litre
Tryptone 20
Lactose 5.0
Bile Salts No. 3 1.5
Di-potassium phosphate 4.0
Mono-potassium phosphate 1.5
Sodium chloride 5.0
pH 6.9 + 0.2

Directions

Dissolve 18.5 g of EC Broth in 500 ml of distilled water. Dispense into final containers holding inverted
Durham tubes. Sterilise by autoclaving at 121°C for 15 minutes. Gas production from lactose fermentation is
indicated by using inverted Durham’s tubes.
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Description

EC Broth is a selective medium for the differentiation of faecal coliforms and the confirmatory test for
Escherichia coli from food and environmental samples®*. It is also suitable for the enumeration of
presumptive Escherichia coli in milk and milk products using the most probable number technique?.

Escherichia coli is a common Gram-negative micro-organism which may be present in food and water
samples. The presence of Escherichia coli cells may be indicative of faecal contamination, although their
ingestion does not necessarily have adverse effects on health. Nevertheless, certain strains of Escherichia
coli are responsible for diarrhoeal disease and can also lead to more serious forms of illness.

The presence of Escherichia coli in water is also regarded as a specific indicator of faecal pollution, but lack
of rapid identification methods means that the non-specific group — faecal coliforms - is also used as the
indicator of such pollution. In this regard, it is important to differentiate between coliforms of faecal origin
and those from other sources.

The identification criterion for Escherichia coli and faecal coliforms is the fermentation of lactose to acid and
gas within 24-48 hours at 44-45.5°C, dependent upon which method and/or material is used:

Examination of shellfish* 44.5°C

Milk and milk products? 44.0°C

Water and wastewater® 44.5°C

Other foodstuffs* 45.5°C
Technique

The formulation includes a buffered lactose broth and bile salts No. 3. The presence of bile salts inhibits the
growth of spore formers and enterococci, but allows the growth of Escherichia coli and coliforms. Gas
production from lactose fermentation is indicated by using inverted Durham’s tubes.

1. Milk and Milk Products/Presumptive Escherichia coli? (ISO)
Tubes containing inverted Durham tubes with single and double strength Lauryl Tryptose Broth (CM0451)
are inoculated with samples as described in the standard method. Incubate at 37°C for 24-48 hours and
examine for gas production. Inoculate tubes showing gas production into a new series of tubes
containing 10 ml of EC Broth containing Durham’s tubes and incubate at 44°C for 24-48 hours. Transfer
an inoculum from tubes giving rise to gas formation to tubes containing Tryptone Water (CM0087) and
incubate for 24-48 hours at 44°C. Examine for indole production and calculate Most Probable Number of
presumptive Escherichia coli. For details please refer to the ISO Standard Method.

2. Faecal Coliform Test 3 (APHA) For differentiation of faecal coliforms inoculate EC
Broth fermentation tubes containing inverted Durham’s tubes and incubate in a water bath at 44.5°C +
2°C for 24 hours. Gas production and growth within 24 hours or less is considered a positive faecal
coliform reaction. For details please refer to the APHA Standard Method.

3. Confirmatory Test for Escherichia coli* (FDA/BAM)
From each gassing Lauryl Tryptose Broth (CM0451) tube, transfer a loopful of suspension to EC Broth
tubes, containing inverted Durham’s tubes. Incubate at 45.5°C and examine for gas production after 24
and 48 hours. Gassing tubes are streaked onto EMB Agar (CM0069) and incubated at 35°C for 18-24
hours. Transfer? suspicious colonies from each plate onto PCA (CM0325), incubate 18-24 hours at 35°C
and confirm with morphological and biochemical test. For details please refer to the FDA/BAM Standard
Methods.

Storage conditions and Shelf life

Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared medium at 2-8°C for up to 4 weeks.

Appearance

Dehydrated medium: White free-flowing powder.

Prepared medium: Straw coloured solution.

Quality control

Positive control: Expected results

Escherichia coli ATCC® 25922* Turbid growth; gas production
Negative control:

Bacillus subtilis ATCC® 6633* No growth

*This organism is available as a Culti-Loop®
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EC BROTH with MUG

Code: CM0979
A selective broth for the growth of coliforms and Escherichia coli from food and environmental samples.

Formula gml/litre
Tryptone 20.0
Lactose 5.0
Bile Salts No. 3 1.5
Di-potassium phosphate 4.0
Mono-potassium phosphate 1.5
Sodium chloride 5.0
4-methylumbelliferyl-B-D-glucuronide (MUG) 0.05
pH 6.9 + 0.2

Directions

Suspend 37 g of EC Broth with MUG in 1 litre of distilled water. Mix well to dissolve and distribute into final
containers containing inverted Durham tubes. Sterilise by autoclaving at 121°C for 15 minutes.

Description

Escherichia coli is a common Gram-negative micro-organism which may be present in food, water and
environmental samples. Owing to its importance as an indicator of feacal contamination, continuing efforts
have been put into developing rapid and specific methods for its identification.

The finding of a highly specific enzyme of Escherichia Coli, beta-glucuronidase, has offered a range of
oppertunities for the improvement of culture media for the identification of this organism. Numerous studies
have confirmed a beta-glucuronidase-positive reaction in the middle to upper 90% range of Escherichia coli
isolated from a variety of sources'. The highly sensitive substrate 4-methylumbellifery-g-D-gluuronide (MUG)
is cleaved by the enzyme and the hydrolisis product 4-methylumbelliferone shows a visible green/blue
flourence under long-wave ultra-violet light. (366nm).

EC Broth with MUG contains 4-methyl-B-D glucuronide which is cleaved by the enzyme glucuronidase
(GUD) produced by Escherichia coli resulting in a fluorescent end-product. This medium is recommended by
FDA/BAM? for the confirmation of Escherichia coli from shellfish meats.

For other details regarding the formulation of EC broth with MUG please refer to EC broth CM0853

Technique

Perform the MPN presumptive and confirmed test for faecal coliforms in shellfish. Transfer one loopful from
the positive cultures into tubes of EC broth with MUG. Incubate at 44.5°C for 22-26 hours. Examine the
tubes growth and gas production and for fluorescence (using long wave (365nm) UV light).

For full details of the method please refer to the FDA/BAM standard methods.

Storage Conditions and Shelf Life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated Medium: Straw-free flowing powder

Prepared medium: Straw coloured solution
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Quality Control

Positive Control: Expected Results
Escherichia coli ATCC®25922* Turbid growth, fluorescence and gas
production

Negative control:
Bacillus subtilis ATCC®6633* Inhibited, negative fluorescence

*This organism is available as a Culti-Loop®.

Precautions
Ensure that the glass tubes used for the preparation of the medium do not auto fluoresce and take the
relevant safety precautions when using a UV lamp.

Some pathogenic strains, typically Escherichia coli O157:H7 are usually glucuronidase negative and therefore
will not give a positive result in this test.

Other enteric organisms e.g. some Shigella species are also glucuronidase positive.
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EC BROTH (REDUCED BILE SALTS)

Code: CM0990
A selective enrichment broth for the growth of Escherichia coli O157, from food and environmental samples.

Formula gml/litre
Tryptone 20.0
Lactose 5.0
Bile Salts No.3 1.12
Di-potassium phosphate 4.0
Mono-potassium phosphate 1.5
Sodium chloride 5.0
pH 6.9 + 0.2

NOVOBIOCIN SUPPLEMENT

Code: SR0181

Vial contents: per vial per litre
Novobiocin 10 mg 20 mg
Directions

Dissolve 18.3 g in 500 ml of distilled water. Sterilise by autoclaving at 121°C for 15 minutes. Cool the EC
Broth (Reduced Bile Salts) to 50°C and aseptically add the contents of 1 vial of Novobiocin Supplement,
reconsituted as directed. Dispense into final sterile containers.

Description

Novobiocin is an antibiotic which is active against Gram-positive bacteria such as Staphylococcus aureus
(including methicillin-resistant strains) and other staphylococci. Some Gram-negative organisms including
Haemophilus influenzae, Neisseria spp. and some strains of Proteus spp. are also susceptible; however most
Enterobacteriaceae are resistant.

Novobiocin is primarily bacteriostatic, but in higher concentrations it may be bactericidal against more
sensitive species. It principally inhibits synthesis of DNA, although RNA synthesis is also inhibited to a lesser
extent. Its action on DNA is specifically related to the selective and competitive inhibition of the binding of
ATP to gyrase B substrates. The gyrase enzyme forms negative supercoils from closed circular double-
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stranded DNA, and is inhibited by novobiocin at low concentrations. However, novobiocin-resistant
Escherichia coli cells contain a DNA gyrase which is unaffected by the drug. Novobiocin also inhibits protein
and cell wall synthesis.

EC Broth (Reduced Bile Salts) can be used for the enrichment of Escherichia coli O157 directly from food
and environmental samples, especially for use with frozen food samples, where the bacterium may be sub-
lethally damaged'. Novobiocin may be added to provide a more selective primary enrichment medium.

The formulation includes a buffered lactose broth and reduced levels of Bile Salts No. 3 based on a
recommendation of Szabo et al.?. The presence of the lower level of bile salts inhibits the growth of spore
formers and enterococci, but allows the growth of Escherichia coli 0157 at 37°C.

When using the reduced temperature of 37°C suggested by Okrend, supplementation with Novobiocin
Supplement at a final concentration of 20 mg per litre improves reduction in background flora with no
reduction in growth of Escherichia coli O157°.

Technique
One method of use is as follows (based on Okrend?):

Prepare a 1 in 10 dilution of the sample in EC Broth (Reduced Bile Salts), supplemented with novobiocin as
directed. Blend in a Stomacher™ for 2 minutes. Incubate for either 6 hours at 37°C on a rotary shaker at
100 rpm or static for 24 hours at 35°C.

After incubation, dilute the shaken culture to 10-2 and the overnight broth culture to 10-6. Streak onto
appropriate selective agar e.g. Sorbitol MacConkey Agar (SMAC) CM0813 or SMAC with BCIG CM0981.
Cefixime Tellurite Selective Supplement SR0172 may be added to increase selectivity of either medium.
Incubate at 37°C for 24 hours. Escherichia coli O157 colonies should look clear and colourless. Confirm
suspected Escherichia coli O157 with the Escherichia coli O157 Latex Test DR0620 or Dryspot Escherichia
coli 0157 DR0120. Please refer to the reference for full method.

EC Broth (Reduced Bile Salts) and Novobiocin Supplement is a USDA/FSIS* and AIFST' recommended
enrichment medium for the detection of Escherichia coli O157:H7 and O157:NM (NonMotile) from meat and
poultry products.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Novobiocin Supplement should be stored in the dark at 2-8°C. When stored as directed, the supplement
remains stable until the expiry date printed on the label.

Appearence
Dehydrated medium: White coloured, free flowing powder.

Prepared medium: Straw coloured solution.
Quality control

Positive control: Expected result
Escherichia coli O157
(Non-toxigenic strain) NCTC 12900* Turbid growth

Negative control:
Staphylococcus aureus ATCC®25923* No growth

*This organism is available as a Culti-Loop®
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EDEL-KAMPELMACHER MEDIUM - see BRILLIANT GREEN AGAR (MODIFIED)

EDWARDS MEDIUM (MODIFIED)

Code: CM0027

A selective medium for the rapid isolation of Streptococcus agalactiae and other streptococci involved in
bovine mastitis.

Formula gml/litre
‘Lab-Lemco’ powder 10.0
Peptone 10.0
Aesculin 1.0
Sodium chloride 5.0
Crystal violet 0.0013
Thallous sulphate 0.33
Agar 15.0

pH 7.4 + 0.2

POISON - Contains Thallium Salt.
Directions

Suspend 41 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
115°C for 20 minutes. Cool to 50°C, add 5-7% of sterile bovine or sheep blood, mix well and pour plates.

Description

A selective medium for the rapid isolation of Streptococcus agalactiae and other streptococci involved in
bovine mastitis.

Crystal violet or gentian violet and thallium salts have long been used in selective media for streptococci.
Haxthausen' employed a selective crystal violet medium for the isolation of skin streptococci. Bryan? using
gentian violet blood agar, found that the growth of saprophytic milk bacteria was prevented whilst that of
streptococci was unaffected. Edwards® employed a crystal violet aesculin blood agar for the cultural
diagnosis of bovine mastitis, whilst McKenzie* used a medium containing thallium acetate for the same
purpose.

Hauge et al.® described a composite medium containing all the components of modified Edwards Medium.

Aesculin differentiates the negative Streptococcus agalactiae (blue colonies) from aesculin-positive Group D
streptococci (black colonies).

Technique
Inoculate the surface of the medium with centrifuged deposits from milk samples and incubate at 35°C.

Look for pale blue colonies which should then be sub-cultured for further identification tests.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel with blue hue.
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Quality control

Positive controls: Expected results
Streptococcus agalactiae ATCC® Good growth; blue coloured colonies
13813* with no fermentation

Enterococcus faecalis ATCC® 29212*  Good growth; blue coloured colonies
with fermentation
Negative controls:

Escherichia coli ATCC® 25922* No growth
Staphylococcus epidermidis ATCC® No growth
12228*

*This organism is available as a Culti-Loop®
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EE BROTH

Code: CM0317
An enrichment medium for Enterobacteriaceae in the bacteriological examination of foods.

Formula gm/litre
Peptone 10.0
Glucose 5.0
Disodium hydrogen phosphate anhyd. 6.45
Potassium dihydrogen phosphate 2.0
Ox Bile purified 20.0
Brilliant green 0.0135
pH 7.2 +0.2

Directions

Add 43.5 g to 1 litre of distilled water. Distribute 100 ml quantities in 250 ml flasks and heat at 100°C for 30
minutes only. Cool rapidly in cold running water. This medium is heat sensitive. DO NOT AUTOCLAVE.

Description

EE Broth (Buffered glucose — Brilliant Green-bile broth) is recommended as an enrichment medium for
Enterobateriaceae in the bacteriological examination of foods' and animal feed stuffs®. This medium is more
inhibitory to non-Enterobacteriaceae than other non-selective media, e.g. Mannitol broth® or Lactose broth*
by virtue of the presence of brilliant green and bile salts in the preparation.

The enumeration of Enterobacteriaceae is of great importance in monitoring the sanitary quality of food and
drugs but the reliability of the methods used depends upon resuscitation of damaged cells. Such weakened
cells may arise from exposure to dehydration, low pH and other unfavourable conditions®.

Incubation for 2 hours in well-aerated Tryptone Soya Broth CM0129 at 25°C should precede enrichment in
EE Broth. This procedure is recommended for dried foods®, animal feeds’ and semi-preserved foods®.
Occasionally, with a particular dry product, a longer incubation period is necessary but never over eight
hours of resuscitation.

Oxoid EE Broth was formulated to overcome the unsatisfactory effects of inhibition on small numbers of
Enterobacteriaceae cells due to bile salt variations. The inclusion of purified ox bile eliminated these
problems and a preliminary assay can be used to check growth by inoculating approximately one viable cell
per medium unit®™°,

For the bacteriological evaluation of processed foods the entire Enterobacteriaceae group can be used as
indicator organisms™. This will overcome the discrepancies that can arise when lactose-negative,
anaerogenic lactose-positive or late lactose-fermenting Enterobacteria are present but are missed by the
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standard ‘coli-aerogenes’ tests. To overcome these problems lactose media have been replaced by those
containing glucose. Mossel et al." cited several examples in the literature which referred to various foods
contaminated with salmonellae, although results for coliforms were negative. A later example quoted by
Mossel® involved an outbreak of diarrhoea caused by French mould-fermented soft cheese contaminated by
Escherichia coli serotype O124. This organism is lactose-negative and therefore was not detected in coliform
tests but only recognised when the commodity was tested for Enterobacteriaceae since it fermented glucose
rapidly.

EE Broth should be used as an enrichment broth in conjunction with Violet Red Bile Glucose Agar CM0485.
When specific organisms, rather than Enterobacteriaceae in general, are required sub-cultures must be made
onto lactose differential media, e.g. Desoxycholate Citrate Agar CM0035, Brilliant Green Agar CM0329, or
MacConkey Agar CM0007 for the detection of lactose-negative or delayed organisms.

Sample size should not be less than 10 g to yield the organisms being sought.

Technique

1. Resuscitate debilitated cells by incubating 1:10 dilutions of the food samples under investigation in
Tryptone Soya Broth CM0129 at 25°C for 2-8 hours. The fluid layer should not be much deeper than one
centimetre. Shake the flask to disperse the contents alternately in clockwise and anti-clockwise directions
for 30 seconds on three successive occasions.

2. After the period of time necessary for resuscitation, ten-fold volumes of EE Broth are added to the
resuscitated suspensions.

3. Shake to disperse as above. For large samples it is desirable to add the resuscitation medium containing
the product under examination, to equal volumes of double strength EE Broth.

4. Incubate at 44°C for 18 hours for thermotrophic bacteria; 32°C for 24/48 hours for mesophilic bacteria;
4°C for 10 days for psychrotrophic bacteria depending on the groups of Enterobacteriaceae sought.

5. Examine the tubes of broth and look for turbidity with some change of colour towards yellowish-green for
presumptive evidence of Enterobacteriaceae.

6. Sub-cultures can be made on to Violet Red Bile Glucose Agar CM0485 or onto lactose-containing media
for confirmation of LF or NLF status. Further tests must be made to confirm the identity of the isolate.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates of medium at 2-8°C.

Appearance
Dehydrated medium: Pale green coloured, free-flowing powder.

Prepared medium: Green coloured solution.

Quality control

Positive controls: Expected results
Salmonella typhimurium ATCC® 14028* Turbid growth
Escherichia coli ATCC® 25922* Turbid growth

Negative control:
Staphylococcus aureus ATCC® 6538*  No growth

*This organism is available as a Culti-Loop®

Precautions
Avoid overheating the medium, especially the double-strength broth.
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ENDO AGAR BASE

Code: CM0479
A modified medium requiring the addition of basic fuchsin to form Endo Agar.

Formula gml/litre
Peptone 10.0
Lactose 10.0
Dipotassium phosphate Bi5
Sodium sulphite 2.5
Agar 10.0
pH 7.5 £ 0.2
Directions

Suspend 36 g in 1 litre of distilled water. Add 4 ml (or as directed by the supplier) of a 10% w/v alcoholic
solution of basic fuchsin BR0O050 (95% Ethyl Alcohol). Bring to the boil to dissolve completely. Sterilise by
autoclaving at 121°C for 15 minutes. Mix well before pouring.

BASIC FUCHSIN IS A POTENTIAL CARCINOGEN AND CARE SHOULD BE TAKEN TO AVOID
INHALATION OF THE POWDERED DYE AND CONTAMINATION OF THE SKIN.

Plates should be stored in the dark to preserve their pale pink colour.

Description

Endo Agar is a long established medium which was originally devised for the isolation of the typhoid bacillus.
More reliable media for this purpose have since been evolved, and the medium is now used for the
differentiation of lactose-fermenting and non-lactose-fermenting intestinal organisms, particularly during
confirmation of the presumptive test for coliforms. Production of both acid and aldehyde by lactose-
fermenting organisms, such as Escherichia coli, gives rise to the characteristic red coloration of the colony
and the surrounding medium.

Technique
For the confirmation of presumptive tests with liquid media, sub-culture tubes showing gas, or acid and gas
formation, onto an Endo Agar plate. Incubate for 24 hours at 35°C.

Lactose-fermenting coliforms (e.g. Escherichia coli) give rise to deep red colonies which colour the
surrounding medium and possess a golden metallic sheen.

Non-lactose-fermenters form colourless translucent colonies, against the pink to colourless medium.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates at 2-8°C away from light.

Appearance
Dehydrated medium: straw coloured, free-flowing powder.

Prepared medium: straw coloured gel.
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Quality control

Positive controls: Expected results

Escherichia coli ATCC® 25922* Good growth; red colonies, red
medium, golden sheen

Enterobacter aerogenes ATCC® Good growth; pink/red coloured

13048* colonies no sheen

Negative control:
Staphylococcus aureus ATCC® 25923*  Inhibited

*This organism is available as a Culti-Loop®

Precautions

Weigh out the basic fuchsin (BR0050) in a fume cupboard and avoid inhalation of the powder or
contamination of the skin.

Keep the prepared medium away from light to avoid photo-oxidation.

Endo Agar is quoted by the American Public Health Association as a ‘Standard Methods’ medium for use in
water' and dairy products?®. Windle Taylor* recommended the medium for the isolation and differentiation of
coli-aerogenes bacteria from water.

References

1. American Public Health Association (1998) Standard Methods for the Examination of Water and
Wastewater. 20th edn. APHA Inc. Washington DC.

2. American Public Health Association (1978) Standard Methods for the Examination of Dairy Products. 14th
edn. APHA Inc. Washington DC.

3. Windle Taylor E. (1958) The Examination of Waters and Water Supplies 7th edn., Churchill Ltd., London,
pp.417. 440-441, 780-781.

ENTEROCOCCUS AGAR - see SLANETZ AND BARTLEY MEDIUM

EOSIN METHYLENE BLUE AGAR (MODIFIED) LEVINE

Code: CM0069
An isolation medium for the differentiation of the Enterobacteriaceae.

Formula gml/litre
Peptone 10.0
Lactose 10.0
Dipotassium hydrogen phosphate 2.0
Eosin Y 0.4
Methylene blue 0.065
Agar 15.0
pH 6.8 + 0.2
Directions

Suspend 37.5 g in 1 litre of distilled water. Bring to the boil to dissolve completely. Sterilise by autoclaving at
121°C for 15 minutes. Cool to 60°C and shake the medium in order to oxidise the methylene blue (i.e.
restore its blue colour) and to suspend the precipitate which is an essential part of the medium.

Description

This versatile medium, modified by Levine'?, is used for the differentiation of Escherichia coli and
Enterobacteria aerogenes, for the rapid identification of Candida albicans, and for the identification of
coagulase-positive staphylococci.

The medium is prepared to the formula specified by the APHA**5¢ for the detection and differentiation of the
coliform group of organisms?®.

Weld®*™ proposed the use of Levine eosin methylene blue agar, with added chlortetracycline hydrochloride for
the rapid identification of Candida albicans in clinical materials. A positive identification of Candida albicans
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could be made after 24 to 48 hours incubation at 37°C in 10% carbon dioxide from faeces, oral and vaginal
secretions, and nail or skin scrapings. Vogel and Moses' confirmed the reliability of Weld’s method for the
relatively rapid identification of Candida albicans in sputum. They found that use of eosin methylene blue
agar was just as reliable as more conventional methods for the identification of this organism in sputum. In
addition, the medium provided a means for the identification of several Gram-negative genera. Doupagne™
also investigated the use of the Levine medium under tropical conditions.

Haley and Stonerod' found that Weld’s method was variable so that Walker and Huppert' advocated the
use of corn meal agar and a rapid fermentation test in addition to the Levine medium. Using the combined
rapid technique they were able to obtain results within 48 to 72 hours.

Subsequent to the findings of Vogel and Moses'', Menolasino et al.” used Levine eosin methylene blue agar
for the identification of coagulase-positive staphylococci which grew as characteristic colourless, pin-point
colonies. The Levine medium was more efficient than tellurite glycine agar and showed good correlation with
the plasma coagulase test.

Colonial Characteristics
Escherichia coli — isolated colonies, 2-3 mm diameter, with little tendency to confluent growth, exhibiting a
greenish metallic sheen by reflected light and dark purple centres by transmitted light.

Enterobacter aerogenes — 4-6 mm diameter, raised and mucoid colonies, tending to become confluent,
metallic sheen usually absent, grey-brown centres by transmitted light.

Non-lactose-fermenting intestinal pathogens — translucent and colourless.

Candida albicans — after 24 to 48 hours at 35°C in 10% carbon dioxide ‘spidery’ or ‘feathery’ colonies. Other
Candida species produce smooth yeast-like colonies. Since a typical appearance is variable it is advisable to
use a combined method such as that of Walker and Huppert™.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates at 2-8°C away from light.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Light straw to straw coloured gel

Quality control

Positive controls: Expected results

Escherichia coli ATCC® 25922* Good growth; purple coloured
colonies with green metallic sheen

Enterobacter aerogenes ATCC® 13048* Good growth; purple mucoid colonies

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions

Further tests are required to confirm the presumptive identity of organisms isolated on this medium. Some
strains of Salmonella and Shigella species will not grow in the presence of eosin and methylene blue. Store
the medium away from light to prevent photo-oxidation.
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FRASER BROTH

Code: CM0895

A secondary selective diagnostic enrichment medium for the isolation of Listeria spp. from food and
environmental specimens.

Formula gml/litre
Proteose peptone 5.0
Tryptone 5.0
‘Lab-Lemco’ powder 5.0
Yeast extract 5.0
Sodium chloride 20.0
Di-sodium hydrogen phosphate 12.0
Potassium dihydrogen phosphate 385
Aesculin 1.0
Lithium chloride 3.0
pH 7.2 +0.2

FRASER SUPPLEMENT
Code: SR0156

Vial contents (each vial is sufficient

to supplement 500 ml of medium) per vial per litre

Ferric ammonium citrate 0.25¢ 05¢

Nalidixic acid 10.0 mg 20.0 mg

Acriflavine hydrochloride 12.5 mg 25.0 mg
Directions

Suspend 28.7 g in 500 ml of distilled water. Sterilise by autoclaving at 121°C for 15 minutes, bring to the boil
to dissolve completely. Cool to 50°C and aseptically add the contents of one vial of Fraser Selective
Supplement reconstituted as directed. Mix well and distribute into sterile containers.

Description

Fraser Medium is a modification of the USDA-FSIS (United States Department of Agriculture-Food Safety
Inspection Service) UVM secondary enrichment broth and is based on the formula described by Fraser and
Sperber’. It contains ferric ammonium citrate and lithium chloride. Blackening of the medium is presumptive
evidence of the presence of Listeria. Contrary to early indications, cultures which do not blacken cannot be
assumed to be Listeria-free. All Fraser Broth enrichment cultures should be sub-cultured to plating medium.

The medium is intended for the isolation of Listeria spp. from food and environmental samples when used as
the secondary enrichment medium in the USDA-FSIS methodology for Listeria isolation.

It is generally accepted that the USDA-FSIS two stage enrichment method employing UVM primary and
secondary enrichment broths is the most suitable for the examination of meat products. Fraser Broth has
proven to be remarkably accurate in detecting Listeria spp. in food and environmental samples'?.

All Listeria spp. hydrolyse aesculin to aesculetin. Aesculetin reacts with ferric ions which results in
blackening. Another possible advantage to the addition of ferric ammonium citrate is that it has been shown
that ferric ions enhance the growth of Listeria monocytogenes®.
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Lithium chloride is included in the medium to inhibit the growth of enterococci which can also hydrolyse
aesculin.

Care must be taken when using Fraser Broth with DNA probe methodology because the high salt content of
the medium may have an inhibitory effect on detection®.

Technique

1. Inoculate 10 ml of Fraser Broth with 0.1 ml of the primary enrichment broth (i.e. FDA or UVM | enrichment
broth) which has been incubated for 20-24 hours.

2. Incubate at 35°C for 26 + 2 hours in air.

3. Compare each inoculated tube to an inoculated control against a white background. Tubes that darken or
turn black should be sub-cultured onto Oxford Medium or PALCAM Medium. Tubes that retain the original
yellow colour should also be inoculated on plating media and confirmed as free from Listeria spp. before
discarding.

It should be emphasised that the incubation period should be controlled. Fraser Medium should be

incubated for 26 + 2 hours to ensure at least 24 hours incubation period to permit the development of the

black colour.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the selective supplement in the dark at 2-8°C and use before the expiry date on the label.
The prepared medium may be stored for up to 2 weeks at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured solution.

Quality control
Positive control: Expected result
Listeria monocytogenes ATCC® 7466* Blackening
Negative control:

Pseudomonas aeruginosa No blackening
ATCC® 27853*

*This organism is available as a Culti-Loop®
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HALF FRASER SUPPLEMENT

Code: SR0166

A selective supplement for the isolation of Listeria spp. from food and environmental samples when used
with Fraser Broth.

Vial contents (each vial is sufficient to

supplement 225 ml of medium) per vial per litre

Ferric ammonium citrate 112.50 mg 500 mg

Nalidixic acid 2.25 mg 10.0 mg

Acriflavine hydrochloride 2.8125 mg 12.5 mg
Directions

Suspend 14.35 g of Fraser Broth in 225 ml of distilled water. Sterilise by autoclaving at 121°C for 15 minutes.
Cool to 50°C and aseptically add the contents of one vial of Half Fraser Selective Supplement as directed
and mixed gently to dissolve. Mix well and distribute into final containers.
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GBS MEDIUM - see GROUP B STREPTOCOCCI MEDIUM

GC MEDIUM - see NEW YORK CITY MEDIUM AND OR THAYER MARTIN
MEDIUM

GARDNERELLA VAGINALIS SELECTIVE MEDIUM

A selective supplement for the isolation of Gardenerella vaginalis

COLUMBIA BLOOD AGAR BASE
Code: CM0331

Formula gml/litre
Special peptone 23.0
Starch 1.0
Sodium chloride 5.0
Agar 10.0
pH7.3+0.2

Directions

Add 39 g to 1 litre of distilled water. Boil to dissolve and sterilise by autoclaving at 121°C for 15 minutes.

GARDNERELLA VAGINALIS SELECTIVE SUPPLEMENT
Code: SR0119

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre

Gentamicin sulphate 2.0 mg 4.0 mg

Nalidixic acid 15.0 mg 30.0 mg

Amphotericin B 1.0 mg 2.0 mg
Directions

Reconstitute one vial as directed, aseptically add the contents to 450 ml of sterile Columbia Blood Agar
Base cooled to approximately 50°C, and supplement with 50 ml of sterile human, rabbit or horse blood. Mix
well and pour into sterile Petri dishes. For the double layer technique hold the medium in a water bath at
50°C.

Description

Gardnerella Vaginalis Selective Supplement, is based on the formulation of Ison et al.' and is recommended
for the selective isolation of Gardenerella vaginalis from the vaginal discharge of patients with symptoms of
Non-specific Vaginitis (NSV). The symptoms of this mild condition prior to the isolation of the aetiological
agent(s) are:

1. The absence of recognised pathogens.

Foul smelling discharge.

pH greater than 4.5.

Release of ‘fish’ odour on the addition of potassium hydroxide (10%) to the discharge.

The presence of ‘clue’ cells in prepared wet mounts (these are epithelial cells with a characteristic
stippled or granular appearance caused by Gram variable bacilli adhering to the cell surface).

Several media and techniques have been described for the isolation of Gardenerella vaginalis. Gardnerella
Vaginalis Selective Medium can be used for the surface inoculation technique or the double layer technique?.

a DN
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With added human blood or rabbit blood?®, a betahaemolytic reaction is exhibited by Gardenerella vaginalis.
This can be used as a preliminary diagnosis feature'. The addition of ‘Tween 80’ (0.02% v/v) to the medium
containing human blood has been found to give enhanced beta-haemolytic zones**.

Gardenerella vaginalis is a Gram variable, small, pleomorphic bacillus which forms 0.25-0.5 mm diameter
colonies producing beta-haemolysis on medium containing human blood.

Technique

Surface Inoculation Method (Isolation)

1. Prepare the selective medium from Columbia Blood Agar Base, Gardnerella Vaginalis Selective
Supplement and defibrinated Horse Blood SR0050, according to the directions. To demonstrate the
characteristic haemolysis substitute horse blood with human or rabbit blood when preparing the medium.

2. Using a swab inoculate the vaginal discharge the medium.
Incubate, at 35°C for 48 hours in an atmosphere containing 7% carbon dioxide®.

4. Carry out confirmatory tests on all colonies from medium containing horse blood and on betahaemolytic
colonies from medium containing human blood or rabbit blood.

@

Double Layer Method (Isolation and Presumptive identification)
1. Prepare two lots of selective medium from Columbia Blood Agar Base, Gardnerella Vaginalis Selective
Supplement and sterile human blood according to the directions.

2. Use one lot to prepare base medium plates and place the second lot in a water bath at 50°C.

Using the swab inoculate the vaginal discharge on to the surface of the prepared plates. Allow to dry at
room temperature for half an hour.

Overlay with 5 ml of the selective medium at 50°C.
Allow the overlay medium to set.
Incubate at 35°C for 48 hours in an atmosphere containing 7% carbon dioxide.

@

No ok

Carry out confirmatory tests on isolates that show a beta-haemolytic zone. Use an inoculating wire to
stab through the agar overlay to reach the colonies beneath.

The following tests have been compiled from the literature and personal communication.

Test or Substrate Test Result % Positive
Oxidase Negative 0
Catalase Negative 0
Haemolysis of:

Human blood Positive 967
Rabbit blood Positive 96
Horse blood Negative some strains
Sheep blood Negative 07
Hippurate hydrolysis Positive 92
Starch hydrolysis Positive 90
Metronidazole 50 ug Susceptible 90
Trimethoprim 5 ug Susceptible 100
Sulphonamide 1000 pg Resistant 0

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates at 2-8°C.

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Opaque red coloured gel.
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Quality control

Positive controls:

Gardenerella vaginalis ATCC® 14018
Negative control:

Proteus mirabilis ATCC® 29906

*This organism is available as a Culti-Loop®
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An anaerobic enrichment broth for Staphylococcus aureus.

Formula

Tryptone
‘Lab-Lemco’ powder
Yeast extract

Lithium chloride
Mannitol

Sodium chloride
Glycine

Sodium pyruvate

pH 6.9 + 0.2

Directions

gml/litre
10.0
5.0
5.0
5.0
20.0
5.0
1.2
3.0

Suspend 54.2 g in one litre of distilled water and heat gently to dissolve. Dispense 19 ml amounts into
20 mm x 200 mm test tubes and sterilise by autoclaving at 121°C for 15 minutes. Cool rapidly then
aseptically add to each tube 0.3 ml of a sterile solution of Potassium tellurite 3.5% SR0030.

The medium requires the addition of a 3.5% solution of Potassium tellurite when there is a direct addition of
1 gram of the sample to 19 mls of broth. This level of Potassium tellurite is necessary to suppress the high
numbers of contaminating organisms that could be expected.

The use of a diluted solution of Potassium tellurite is applicable when a 1 in 10 dilution of the food sample is
carried out'. In such cases the SR0030 should first be diluted 1 in 10 with sterile distilled water.

The addition of 0.1% Tween 80 can be recommended in order to improve recovery of heat injured
Staphylococcus aureus cells, e.g. from milk powder. 1 gram of Tween 80 should be added to 1 litre of prior

to autoclaving?.

Description

Oxoid Giolitti-Cantoni Broth, a tellurite-mannitol-glycine enrichment broth, based on the formulation of Giolitti
and Cantoni® is used for the selection and enrichment of Staphylococcus aureus from foodstuffs. Mannitol
and sodium pyruvate are growth stimulants for staphylococci and aid detection of the organism when

present in small numbers only*.

The growth of Gram-negative lactose-fermenting bacilli are inhibited by lithium chloride and Gram-positive
bacilli are inhibited by Potassium tellurite in combination with glycine.

The creation of anaerobic conditions by overlaying with 2 cm of sterile paraffin wax inhibits the growth of

Micrococci.
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Giolitti-Cantoni Broth is recommended for the detection of Staphylococcus aureus in dried baby milk and
other weaning foods where the organism should be absent from 1 gram of test material®.

The medium is suitable for the examination of meat and meat products’. For this purpose the concentration
of the Potassium tellurite must be reduced to 0.35% and it is recommended that the weight of the test
sample should be reduced to 0.1-0.01 gm.

Technique

The medium should be inoculated as soon as it has been cooled after autoclaving. If there is a delay in
putting the medium to use it must be freed from dissolved air by immersion in free-flowing steam for 20
minutes.

Inoculate 1 gram of sample material and 1 ml aliquots of a series of suitable decimal dilutions into tubes
containing 19 ml of Giolitti-Cantoni Broth. Two tubes are used for the sample material and for each of the
dilutions. This increases the likelihood of detecting Staphylococcus aureus when it is present in very small
numbers.

The medium is overlaid with 2 cm of molten sterile paraffin wax (melting temperature 42-44°C) and
incubated for 48 hours at 35°C, examining daily. The result is considered negative for Staphylococcus aureus
if no blackening of the medium is observed. If blackening does occur at the bottom of the tubes or general
blackening of the medium, the broth is streaked on to a staphylococcal isolation medium, such as Baird-
Parker Medium®, and incubated at 35°C for 24-48 hours. The result is considered positive if black colonies,
with a narrow white margin, surrounded by a zone of clearing, are seen.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured solution.

Quality control

Positive control: Expected results
Staphylococcus aureus ATCC® 25923* Turbid growth; blackening’

Negative control:

Staphylococcus epidermidis ATCC® Reduced growth; no
12228* blackening®

*This organism is available as a Culti-Loop®; fInoculum dependent.
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GBS AGAR BASE (ISLAM)

Code: CMO0755
For the isolation and detection of Group B streptococci (GBS) in clinical specimens.

Formula gml/litre
Proteose peptone 23.0
Soluble starch 5.0
Sodium dihydrogen phosphate 1.5
Di-sodium hydrogen phosphate 5.73
Agar 10.0
pH 7.5+ 0.1

Directions

Suspend 45.2 g in 1 litre of distilled water and bring to the boil to disolve completely. Sterilise by autoclaving
at 121°C for 15 minutes. Cool to 50°C and aseptically add 50 ml of sterile inactivated Horse Serumz. Mix
well and pour into Petri dishes.

1 Sterile Inactivated Horse Serum
Hold sterile Horse Serum (Oxoid SR0035) at 56°C for 30 minutes.

Description

GBS Agar Base is based on the formulation described by Islam’. The medium is designed to exploit the
ability of most group B streptococci (GBS) to produce orange/red pigmented colonies when incubated under
anaerobic conditions.

Group B streptococci are a recognised cause of serious neonatal infection acquired from the infected
mother. A review? of national data over an 8 year period by the Public Health Laboratory Service showed that
group B streptococci accounted for 29.5% of all reports of neonatal bacterial meningitis with organisms
being isolated from CSF and blood.

Group B streptococci may also be isolated from adults infected in a variety of sites.

The pigment of group B streptococci has characteristics of a carotenoid® and was first noted by Lancefield in
1934 in nine of twenty-four strains grown anaerobically. Modifications of media'** have improved the
proportion of pigmented strains to about 97%. Noble et al.® reported that in their studies 99.5% of beta-
haemolytic GBS strains produced pigment. GBS Agar also supports growth of other genital bacteria that
cause perinatal infections’, e.g. anaerobic streptococci, Bacteroides and Clostridium species.

Colonies of group B streptococci are 0.5-1 mm in diameter, round, entire and pigmented orange/red after
24-48 hours anaerobic incubation. Other organisms able to grow on this medium do not produce the
orange/red pigment.

de la Rosa et al.” demonstrated the pigment-enhancing effect of trimethoprim/sulphonamides added to their
medium. Work carried out in the Oxoid laboratories has shown that this pigment-enhancing effect can also
be demonstrated around a sulphonamide disc placed on the inoculated plate. Standard discs of SF300 or
SF500 can be used for this purpose. No inhibition of growth occurs and the enhanced pigment effect is
clearly seen over a radius of 10-20 mm.

Technique
1. Swabs should be collected into Stuart’s Transport Medium CMO0111 and processed within 1/2- 2 hours of
collection®.

2. Inoculate the swab on to the surface of GBS Agar.

3. If desired, apply a disc containing 300 or 500 of Sulphafurazole on to an area of the plate where growth
can be expected to be moderately profuse. These discs are available from Oxoid.

4. Incubate the plates anaerobically at 35°C for 24-48 hours.
Report all orange/red pigmented colonies as presumptive group B streptococci.

6. Identity can be confirmed using an Oxoid Streptococcal Grouping Kit DR0585 or Oxoid Dryspot
Streptococcal Grouping Kit DR0400

o

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared plates at 2-8°C away from light.
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Appearence
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality Control

Positive control: Expected results:
Streptococcus agalactiae Good growth orange pigmented
ATCC® 13813~ colonies

Negative control:
Enterococcus faecalis ATCC® 29212*  Good growth non-pigmented colonies

*This organism is available as a Culti-loop®

Precautions
The medium must be at its correct pH value to ensure good pigmentation.

Some strains of Group B streptococci do not produce pigmented colonies.
Do not hold the molten medium any longer than necessary.
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GVPC MEDIUM - see LEGIONELLA GVPC SELECTIVE MEDIUM

GVPN MEDIUM - see LEGIONELLA GVPN SELECTIVE MEDIUM

HAEMOPHILUS TEST MEDIUM HTM BASE

Code: CM0898
A medium specifically formulated for the susceptibility testing of Haemophilus influenzae.

Formula gml/litre
Mueller-Hinton Agar 38.0
Yeast extract (specifically selected for low

antagonist levels) 5.0
pH 7.4 +0.2

HTM SUPPLEMENT
Code: SR0158

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre

NAD 7.5 mg 15 mg

Haematin 7.5 mg 15 mg
Directions

Suspend 21.5 g of Haemophilus Test Medium Base in 500 ml of distilled water. Bring to the boil to dissolve.
Sterilise by autoclaving at 121°C for 15 minutes. Cool to 50°C and aseptically add the contents of 1 vial of
Haemophilus Test Medium Supplement, as directed. Mix well and pour into sterile Petri dishes.
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Description

Haemophilus Test Medium (HTM) has been specifically formulated for the susceptibility testing of
Haemophilus influenzae. The medium forms part of the recommended methods of the United States National
Committee for Clinical Laboratory Standards (NCCLS)'.

Haemophilus influenzae require complex media for growth. These complex media have aggravated the
routine susceptibility testing of Haemophilus influenzae because of antagonism between some essential
nutrients and certain antimicrobial agents. Difficulties in interpreting inhibition zones may also arise.

Oxoid Haemophilus Test Medium (HTM) is based on the formulation developed by Jorgensen et al.? which is
now recommended by the United States NCCLS. The results achieved using HTM have been found to be
highly reproducible®*. Comparisons with Mueller-Hinton Chocolate Agar have shown an overall agreement of
99.6%>°.

The transparency of the medium allows zones of inhibition to be read easily through the bottom of the Petri
dish. HTM contains low levels of antimicrobial antagonists, which allows testing of
trimethoprim/sulphamethoxazole to be carried out with greater confidence.

Technique
1. Prepare the inoculum in Mueller-Hinton Broth (Oxoid CM0405) or 0.9% saline, to match the turbidity of
0.5 McFarland standard.

2. Using a swab saturated with the above inoculum suspension, inoculate the surface of a Haemophilus Test
Medium Agar plate to give confluent growth.

3. Apply the antimicrobial discs on to the surface of the Haemophilus Test Medium plate.
4. Incubate the plates at 35°C in 5-7% carbon dioxide for 16-18 hours and measure the zones of inhibition.

NB: The CO, enriched atmosphere can best be achieved by using the Oxoid Gas Generating Kit BRO039 in
conjunction with Oxoid Anaerobic Jar or alternatively use CO,Gen CD0025.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.
Store the prepared plates of medium at 2-8°C.

HTM Supplement as supplied should be stored in the dark below 0°C. When stored as directed the
supplement is stable until the expiry date stated on the label.

Appearance
Dehydrated medium: Light straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel.

Quality control

Positive control: Expected results

Haemophilus influenzae ATCC® Good growth; straw coloured colonies
49766*

Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

References
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2. Jorgensen J. H., Redding J. S., Maher L. A. and Howell A. W. (1987) J. Clin. Micro. 25. 2105-2113.

3. Doern G. V., Jorgensen J. H., Thornsberry C. and Snapper H. (1990). Eur. J. Clin. Microbiol. Infect. Dis. 9.
329-336.

4. Barry A. L., Jorgensen J. H. and Hardy D. J. (1991) J. Antimic. Chem. 27. 295-301.

5. Evans G., Marsik F., Thompson L. and Fowler J. (1990) Abstracts of ASM Meeting 1990 C-252.
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HALF FRASER BROTH - see FRASER BROTH

HEART INFUSION BROTH

Code: CM1032
A highly nutritious liquid medium recommended for the cultivation of fastidious organisms.

Formula gm/litre
Beef heart infusion solids 17.5
Proteose peptone 10.0
Glucose 2.0
Sodium chloride 5.0
Di-sodium phosphate 2.5
pH 7.4 + 0.2

Directions

Dissolve 37 g in 1 litre of distilled water. Mix well and distribute into final containers. Sterilise by autoclaving
at 121°C for 15 minutes.

Description

Heart Infusion Broth has been developed to give the same performance characteristics as Brain Heart
Infusion (BHI) Broth (CM0225). However, as bovine brain is a specified risk material, the exclusion of it from
the Heart Infusion Broth means that the regulatory requirements when using it are lower.

The medium has been developed to give equivalent performance to Brain Heart Infusion but the exclusion of
calf brain infusion means that Heart Infusion Broth carries a lower regulatory burden.

Simple additions may be made to the medium to make it suitable for the cultivation of yeasts and moulds
and for use in blood culture.

A highly nutritious infusion medium recommended for the cultivation of streptococci, pneumococci,
meningococci and other fastidious organisms.

Technique

Heart Infusion Broth can be supplemented with yeast extract, haemin and menadione to improve the growth
of Bacteroides spp.

A medium for blood culture can be prepared by adding 1 g of agar per litre of Heart Infusion. Ensure that the
agar is uniformly distributed in the sterile broth before dispensing into bottles. More conveniently, add 1 Agar
Tablet (CM0049) to each 100 ml of Heart Infusion and sterilise by autoclaving for 15 minutes at 121°C. Cool
to 60-70°C and mix gently to ensure uniform distribution of the agar.

Supplements to improve the recovery of organisms from blood can be added before sterilisation or
aseptically post-sterilisation. Co-enzyme 1 (NAD), penicillinase and p-amino benzoic acid are examples. The
addition of anti-microbial agents such as cycloheximide and chloramphenicol also make this medium
suitable for the cultivation of yeasts and moulds.

Storage conditions and Shelf life
The dehydrated medium should be stored at 10-30°C and used before the expiry date on the label.

Store the prepared medium in the dark below 20°C.

Appearance
Dehydrated medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured liquid.
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Quality control

Positive controls: Expected results
Streptococcus pneumoniae Turbid growth
ATCC® 6303*

Candida albicans ATCC® 13048* Turbid growth
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions
Heart Infusion Broth should only be used for in vitro diagnostic purposes.

References
1. Bridson E. Y. (Ed) (1998) The Oxoid Manual, 8th Edition, Oxoid Ltd, UK, pp.2-51.2-52.

HEKTOEN ENTERIC AGAR

Code: CM0419
A differential, selective medium for the isolation of Shigella and Salmonella species from enteric pathological

specimens.
Formula gml/litre
Proteose peptone 12.0
Yeast extract 3.0
Lactose 12.0
Sucrose 12.0
Salicin 2.0
Bile salts No. 3 9.0
Sodium chloride 5.0
Sodium thiosulphate 5.0
Ammonium ferric citrate 1.5
Acid fuchsin 0.1
Bromothymol blue 0.065
Agar 14.0
pH 7.5+ 0.2

Directions

Suspend 76 g of the medium in 1 litre of distilled water and soak for 10 minutes. Heat gently and allow to
boil for a few seconds to dissolve the agar. DO NOT AUTOCLAVE. Cool to 50°C and pour plates.

Description

Hektoen Enteric Agar was developed by King & Metzger'. The high peptone content offsets the inhibitory
effect of bile salts on Shigella species in particular. The additional carbohydrates (sucrose and salicin) give
better differentiation than lactose alone and the lower toxicity of the double indicator improves recovery. The
increased lactose content helps early recognition of slow lactose-fermenting organisms. The thiosulphate
and ferric citrate are present to detect HoS-producing organisms.

Taylor & Schelhaut® found the medium to be of value in the differentiation of pathogenic organisms and for
better growth of shigellae.

Hoben et al.* added novobiocin 15 mg/litre to improve the selectivity of the medium by inhibiting Citrobacter
and Proteus species.

Hektoen Enteric Agar meets the requirements of the APHA".

Technique

Inoculate the medium with fresh faeces suspended in Ringers solution or inoculate directly with rectal
swabs. Spread the inoculum to obtain well separated colonies. Incubate for 18-24 hours at 37°C. Further
incubation will improve differentiation between shigellae and salmonellae.
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Organism characteristics:

Shigella Green, moist raised colonies

Salmonella Blue-green colonies with or without
black centres

Coliforms (rapid lactose/sucrose/ Salmon-pink to orange colonies

salicin-fermenters) surrounded by a zone of bile

precipitation

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates at 2-8°C.
Appearance

Dehydrated medium: Pale green coloured, free-flowing powder.
Prepared medium: Green to dark green coloured gel.

Quality control

Positive controls: Expected result

Salmonella typhimurium ATCC® 14028* Good growth; blue-green coloured
colonies with black centres

Shigella flexneri ATCC® 12022* Good growth; green coloured colonies
Negative controls:
Escherichia coli ATCC® 25922* Inhibited or no growth

Enterococcus faecalis ATCC® 29212*  No growth

*This organism is available as a Culti-Loop®

Precautions
Do not overheat the medium or hold it molten for long periods. Proteus species may resemble salmonellae
or shigellae.

Further testing must be carried out to confirm the presumptive identification of organisms isolated on this
medium.

References

1. King S. and Metzger W. I. (1968) Appl. Microbiol. 16. 577-561.

2. Taylor W. I. and Schelhaut D. (1971) Appl. Microbiol. 21. 32-37.

3. Hoben D. A., Ashton D. H. A. and Peterson A. C. (1973) Appl. Microbiol. 21. 126-129.

4. American Public Health Association (1992) Compendium of Methods for the Microbiological Examination
of Foods 3rd Edition. APHA Inc. Washington DC.

HELICOBACTER PYLORI SELECTIVE MEDIUM

A selective supplement for the isolation of Helicobacter pylori from clinical specimens.

COLUMBIA BLOOD AGAR BASE
Code: CM0331

Formula gm/litre
Special peptone 23.0
Starch 1.0
Sodium chloride 5.0
Agar 10.0
pH 7.3 + 0.2

Directions

Add 39 g to 1 litre of distilled water. Boil to dissolve and sterilise by autoclaving at 121°C for 15 minutes.
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HELICOBACTER PYLORI SELECTIVE SUPPLEMENT (DENT)
Code: SR0147

Vial contents (each vial is sufficient

for 500 ml of medium) per vial per litre

Vancomycin 5.0 mg 10.0 mg

Trimethoprim 2.5 mg 5.0 mg

Cefsulodin 2.5 mg 5.0 mg

Amphotericin B 2.5 mg 5.0 mg
Directions

Reconstitute one vial as directed, aseptically add the contents to 500 ml of Columbia Blood Agar Base
cooled to approximately 50°C. Add 35 ml of Laked Horse Blood SR0048 and mix well before pouring into
sterile Petri dishes.

Description
Helicobacter pylori is associated with a number of gastric conditions, chiefly gastritis and peptic ulcers'?2.

Helicobacter pylori Selective Supplement (Dent) was developed from Dent’s selective medium described for
the isolation of Helicobacter pylori from gastric biopsies®. This is a modification of Skirrow’s medium* in
which polymixin B is replaced by cefsulodin and amphotericin B is added to inhibit Candida species.

When used routinely in the laboratory for 100 gastric biopsies, Dent’s medium achieved a higher isolation
rate for Helicobacter pylori and lower contamination by other organisms when compared with Skirrow’s
medium and chocolate blood agar®. The provision of a good selective medium for Helicobacter pylori will
help establish the role of this organism in the aetiology of gastric disease.

Technique
1. Prepare the medium as directed. The plates can be stored at 4°C for three weeks but it is essential that
they are kept moist. This can be achieved simply by keeping the plates in a plastic bag.

2. Smear the specimen on to the medium. Note — the recovery of Helicobacter pylori from gastric biopsies is
improved by direct cultivation as soon as possible after collection. If transportation is necessary, then
place the biopsy against the neck of a small, sterile glass bottle containing 0.1 ml of sterile saline?. The
biopsy should adhere to the glass but be protected from dehydration by water vapour.

3. Incubate at 35°C for three to five days under microaerophilic conditions. Use Campylobacter Gas
Generating Kit BRO056 or BROO60 with an active catalyst BR0O042. Alternatively use CampyGen CN025 or
CNO035. CampyGen does not require the addition of water or a catalyst.

4. Examine for the presence of discrete, translucent and non-coalescent colonies. Note that colonies of
Helicobacter pylori do not resemble those of Campylobacter species.

5. Confirm the identity of the isolates with the following tests:

Gram negative, curved or spiral bacillus. Growth at 35°C, no growth at 25°C, variable growth at 42°C.
Urease positive, Catalase positive, Oxidase positive, Hippurate negative.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared medium at 2-8°C.

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Opaque red coloured gel.
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Quality control

Positive controls: Expected results

Helicobacter pylori ATCC® 43526 Good growth; colourless colonies
Negative control:

Candida albicans ATCC® 10231 Inhibited or no growth

*This organism is available as a Culti-Loop®

References
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2. Dent J. C. and McNulty C. A. M. (1988) Eur. J. Clin. Microbiol. Infec. Dis. 7. 555+568.

3. Buck G. E. (1988) Laboratory Management, 26, No.9.

4. Skirrow M. B. (1977) BMJ, 1. 9-11.

HOYLE MEDIUM BASE

Code: CM0083
A modification of Neill’s medium for the isolation and differentiation of Corynebacterium diphtheriae types.

Formula gml/litre
‘Lab-Lemco’ powder 10.0
Peptone 10.0
Sodium chloride 5.0
Agar 15.0
pH 7.8 + 0.2

Directions

Suspend 40 g in 1 litre of distilled water and bring to the boil to dissolve completely. Sterilise by autoclaving
at 121°C for 15 minutes. Cool to 55°C and add 50 ml of Laked Horse Blood SR0048 and 10 ml of 3.5%
Potassium Tellurite solution SR0030, mix, and pour plates.

Description

Hoyle medium is the well known modification' of Neill’s medium for the cultural isolation and differentiation of
Corynebacterium diphtheriae types. Hoyle medium does not exert the inhibitory effect manifested by Neill’s
on some mitis types, but gives very rapid growth with all types of Corynebacterium diphtheriae, so that
diagnosis is possible after 18 hours’ incubation.

Technique

This is a highly selective medium which is used in parallel with non-selective media such as blood agar (e.g.
Blood Agar Base CM0055 with 10% of horse blood). Unlike non-selective media, Hoyle medium should be
inoculated by rubbing the throat swab (or other material) over the entire surface — spreading with a platinum
loop is not necessary.

Normally incubation for 18 hours at 35°C is sufficient but, when a negative result is obtained, incubation for
up to 72 hours may be advisable. Gentian violet stained films made from colonies picked straight off the
medium, are satisfactory for Corynebacterium diphtheriae morphology. For the demonstration of the
characteristic morphology and staining reactions of Corynebacterium diphtheriae by Neisser’s or Albert’s
method, it is preferable to utilise colonies from Loeffler medium. The toxigenicity of Corynebacterium
diphtheriae strains may be determined by the Elek? method.

Colonial Characteristics
It is best to examine with a low-power microscope, the colonies being illuminated from above by daylight.

Type differentiation is good, and typical colonial appearances after 18 hours’ incubation are as follows:

Corynebacterium diphtheriae type gravis — grey colonies, 1.5-2.5 mm diameter dull, matt surface. May be
slightly umbonate and show indented margins. Colonies can be pushed along the surface of the medium.

Corynebacterium diphtheriae type mitis — grey colonies, 1.5-2.0 mm diameter with regular margins and
shining surface. Variation in size common.
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Corynebacterium diphtheriae type intermedius — grey colonies, 0.5-0.75 mm diameter with shining surface.
Colonies are very uniform in size with darker centres.

Corynebacterium hofmannii — usually rounded, white or greyish, 0.5-0.75 mm diameter. Colonies may be up
to 1 mm diameter, when they are black in more heavily inoculated areas and white when well isolated.

Corynebacterium xerosis — black shining colonies of variable size.
Streptococci — minute black or brownish-black colonies.

Other organisms may occasionally grow which resemble Corynebacterium diphtheriae type intermedius but
are larger, while sporing anaerobes may produce brownish mucoid colonies.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use before the expiry date on the label.

Store the prepared plates at 2-8°C.

Appearance
Dehydrated Medium: Straw coloured, free-flowing powder.

Prepared medium: Straw coloured gel
Quality control

Positive controls: Expected results

Corynebacterium diphtheriae Good growth; dull grey/black colonies
biotype gravis ATCC® 19409

Corynebacterium diphtheriae biotype  Good growth; shiny grey/black

intermedius ATCC® 14779 colonies
Negative control:
Uninoculated medium No change

*This organism is available as a Culti-Loop®

Precautions
It should be noted that not all corynebacteria produce the typical colonies described above — so in all cases
it is advisable to use Hoyle medium in conjunction with the additional media and tests mentioned above.

References

1. Hoyle L. (1941) Lancet. i. 175-176.
2. Elek S. D. (1948) Brit. Med. J. 1. 493-496.
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HIGH RESOLUTION (H.R.) MEDIUM

Code: CM0845
A chemically defined medium for fluconazole susceptibility testing.

Formula gml/litre
Dextrose 19.98
Potassium dihydrogen phosphate 1.99
Ammonium sulphate 4.99
L-Glutamine 0.58
Magnesium sulphate (anhydrous) 0.99
Sodium chloride 0.20
Calcium chloride 0.20
L-Lysine monohydrochloride 0.073
Valine 0.047
L-Arginine monohydrochloride 0.042
L-Histidine 0.023
Methionine (DL) 0.0189
Tryptophane 0.020
Inositol 0.00397
Boric acid 0.00099
Calcium D-pantothenic acid 0.00079
Nicotinic acid 0.00079
Pyridoxine hydrochloride 0.00079
Aneurine hydrochloride 0.00079
Manganous sulphate 0.00079
Zinc sulphate 0.0014
4-Aminobenzoic acid 0.000395
Riboflavin BP/USP 0.000395
Ferric chloride 0.000395
Cupric sulphate 0.00012
Biotin crystalline 0.000004
Folic acid 0.000395
L-Isoleucine 0.052
Sodium molybdate 0.00047
Potassium iodide 0.00020
L-Leucine 0.052
Threonine 0.0476

Directions

PART A

Prepare a 2% w/v solution of Agar Technical LP0013 and buffer to pH 7.5 with 0.1 ml phosphate buffer.
Sterilise at 115°C for 10 minutes.

PART B

Dissolve 29.34 g of High Resolution Medium in 900 ml of distilled water. Stir continuously and add 2 g of
sodium bicarbonate (analar) and make up the volume to 1 litre with distilled water. Sterilise by filtration. The
medium can be kept at 4°C for 2 weeks.

Aseptically mix equal volumes of molten High Resolution Medium Part A cooled to 60°C and High Resolution
Medium Part B. Mix thoroughly and pour into sterile Petri dishes.

Description

High Resolution Medium is a chemically defined medium, specifically developed for the in vitro testing of
fluconazole. The MIC values generated using the medium give sensible correlations with efficacy in vitro and
with clinical outcome.

In a comparison of a disc diffusion method against a microdilution method correlation using HR medium was
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good for a number of antibiotics including nystatin and amphotericin B but generally better for new triazoles
such as fluconazole than for the other antifungals®.

Technique

Preparation of the inocula
The preparation and standardisation of the inoculum varies with different fungi:

CANDIDA spp.
1. Grow Candida spp overnight at 37°C in Sabouraud Liquid Medium CM0147.

2. Vortex mix and make a 1 in 100 dilution of each culture in normal saline and estimate the cell numbers
using a haemocytometer.

3. Appropriately dilute each culture in normal saline to give the following cell densities:

Candida albicans 10%/ml
Candida krusei 10%/ml
Candida tropicalis 10%/ml
Candida guillermondii 10%ml
Candida parapsilosis 10%ml
Candida pseudotropicalis 10%ml

Inoculation of the plates

1. Surface inoculate each series of plates using a multipoint inoculator which delivers 1 ml of each culture
inoculum. It is possible to inoculate 36 isolates per 90 mm Petri dish. Inoculate control plates at both the
beginning and end of the inoculation run.

2. Incubate the plates at 28°C for 48 hours.

Endpoint determination
1. Check the control plates to ensure that all the organisms have grown adequately.

2. Read all plates against a standard background and record, for each isolate, the lowest concentration of
fluconazole that completely suppresses visible (to the naked eye) growth. This is the MIC value.

DERMATOPHYTE spp.
1. Grow the dermatophytes on Sabouraud Dextrose Agar CM0041 at 28°C for 5-10 days.

2. Scrape off the mycelium from the agar surface using a scalpel and place in a bijou bottle containing 4 g
of glass beads (approximately 2 mm diameter) plus 2 ml of 0.85% saline.

3. Vortex mix to evenly disperse.

4. Adjust the density of the suspension with 0.85% saline to give a 65% light transmission on an
absorptiometer.

5. Inoculate the plates using a multipoint inoculator. It is possible to inoculate 20 isolates, evenly spaced,
per 90 mm Petri dish.

6. Incubate at 28°C for 6 days.

7. Check the control plates to ensure that all isolates have grown adequately.

8. Determine the endpoint as for Candida.

Candida albicans ATCC® 76615 has an MIC value of 1.56 mg/ml against the antifungal agent fluconazole.

Storage conditions and Shelf life
High Resolution Medium should be stored tightly capped in the original container at 10-30°C away from
bright light. When stored as directed the medium will remain stable until the expiry date printed on the label.

Please note shelf life of 2 years.

Appearance
Dehydrated medium: White coloured, free-flowing powder.

Prepared medium: Light straw coloured gel.
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Quality Control

Positive control: Expected result
Candida albicans ATCC® 10231* Good growth
Negative control:

Uninoculated medium No change

*This organism is available as a Culti-Loop®
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IRON SULPHITE AGAR

Code: CM0079
A medium for the detection of thermophilic anaerobic organisms.

Formula gml/litre
Tryptone 10.0
Sodium sulphite 0.5
Iron (1ll) citrate 0.5
Agar 12.0
pH 7.1 £0.2

Directions

Suspend 23.0 g in 1 litre of distilled water and boil to dissolve completely. Sterilise by autoclaving for 15
minutes at 121°C. Mix well before pouring.

Description
This medium is a modification of Cameron Sulphite Agar developed by the National Canners Association of
America'.

It had been shown that the medium was improved by reducing the concentration of sodium sulphite.
Beerens? showed that some strains of Clostridium sporogenes would not tolerate 0.1% sulphite. This was
confirmed by Mossel et al.®> who consequently used iron sulphite agar containing only 0.05% sulphite and
obtained no apparent inhibition.

Technique

Iron Sulphite Agar is particularly suitable for the detection of thermophilic anaerobic organisms causing
sulphide spoilage in food. The medium should be dispensed in 10 ml amounts in tubes for deepshake
cultures, and inoculated whilst fluid at about 50°C. Allow to set and incubate at 55°C for thermophilic
species. Desulfotomaculum nigrificans, the type species, produces distinct black spherical growths in the
depth of the medium.

In the Attenborough and Scarr method*, diluted samples of the sugar were filtered through membrane filters
which were then rolled up and placed in tubes containing enough melted Iron Sulphite Agar (at
approximately 50°C) to cover them. The medium was allowed to solidify and the tubes were incubated at
56°C. After 48 hours the number of black colonies on the membrane was counted. This membrane filter
technique is quicker than the standard method but of comparable accuracy, and permits the examination of
a much larger sample®.

Storage conditions and Shelf life
Store the dehydrated medium at 10-30°C and use befor