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TS BRITISH STANDARD, having been approved by the
Dairying Industry Standards Committee and endorsed by
the Chairman of the Chemical Divisional Council, was pub-
lished under the authority of the General Council on
18th March, 1968. '

SBN: 580 00098 2

The Institution desires to call attention to the fact that this
British Standard does not purport to include all the necessary
provisions of a contract.

In order to keep abreast of progress in the industries
concerned, British Standards are subject to periodical review.
Suggestions for improvements will be recorded and in due
course brought to the notice of the committees charged with
the revision of the standards to which they refer.

A complete list of British Standards, numbering over 9,000,
fully indexed and with a note of the contents of each, will be
found in the BSI Catalogue which may be purchased from
BSI Sales Department. The Catalogue may be consulted in
many public libraries and similar institutions.

This standard makes reference to the following British
Standards:

BS 593. Laboratory thermometers.

BS 611.  Petri dishes.

BS 625. Bacteriological and agglutination test tubes.
BS 809. Methods for sampling milk and milk products.
BS 1554, Rust, acid and heat resisting steel wire.

BS 2463. Transfusion equipment for medical use.

BS 2646, Copper laboratory autoclaves.

British Standards are revised, when necessary, by the issue either
of amendment slips or of revised editions. It is important that
users of British Standards should ascertain that they are in
possession of the latest amendments or editions.

The following BSI references relate to the work on this standard
Committee reference DAC/4 Draft for comment CX(DAC)6692
2
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CO-OPERATING ORGANIZATIONS

The Dairying Industry Standards Committee, under whose
supervision this British Standard was prepared, consists of
representatives from the following Government departments
and scientific and industrial organizations:

Association of Public Analysts
Chemical Society )
Commonwealth Bureau of Science and Technology
Dairy Engineers® Association .
Dairy and Ice Cream Equipment Association
Hannah Dairy Research Institute
*Milk Distributive Council
Milk Marketing Board
*Milk Marketing Board for Northern Ireland
Milking Machine Manufacturers’ Association
*Ministry of Agriculture Fisheries and Food
Ministry of Health
Ministry of Technology, Lab. of the Government Chemist
National Association of Creamery Proprietors and Wholesale
Dairymen
National Farmers® Union . ..
*National Institute for Research in Dairying
*Office of the High Commissioner for Australia
*Office of the High Commissioner for New Zealand
Royal Association of British Dairy Farmers
Royal Institute of Public Health and Hygiene
*Royal Society for the Promotion of Health
Scottish Milk Marketing Board
Scottish Milk Trade Federation
Saciety of Chemical Industry
*Society of Dairy Technology
United Kingdom Dairy Association
*University of Reading
West of Scotland Agricultural College

The scientific and industrial organizations marked with an
asterisk in the above list, together with the following, were
directly represented on the committes entrusted with the
preparation of this British Standard:

Association of British and Dominion Condensed Milk Manvufacturers
Association of British Manufacturers of Milk Powder
Association of Public Health Inspectors, K
Bland-Sutton Institute of Pathology, Middlesex Hospital
British Food Manufacturing Industries Research Association
Co-operative Wholesale Society .

Department of Agriculture, Dublin

Department of Agriculture and Fisheries for Scotland

Ice Cream Alliance Ltd.

Ice Cream Federation Limited

London Provision Exchange

Ministry of Agriculture, Government of Northern Ireland
Society for Applied Bacteriologist -

Society of General Microbiology

Individual companies
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BRITISH STANDARD METHODS OF
MICROBIOLOGICAL EXAMINATION
FOR DAIRY PURPOSES

FOREWORD

“This British Standard and its Supplement are being revised by the Dairying

Standards Committee and published as separate Parts and Sections as listed o
“in the new BS 4285 : Part 0 : 1984. Each new Part or Section, when it is b 4'

published, will supersede the corresponding text in this standard or the / l

Supplement which will be amended accordingly and the superseded text and = ==
 references to it replaced by dated references to the new Section.

The references are dated to distinguish between new separately published

Sections and existing internal sections.

METHODS
1. LIQUID MILK
1.1 SCOPE
This British Standard gives methods for the microbiological examination of
liquid milk.
1.2 SAMPLING A f
- "See BS 4285 : Section 1.1 : 1984 AR
1.3 REAGENTS
" “see BS 4285 : Section 1.2 : 1984, AN
B — '1:&_33

-,
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_1.4 CLEANING OF LABORATORY EQUIPMENT

AN /See BS 4285 : Section 1.2 : 1984.
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1.5 STERILIZATION OF LABORATORY EQUIPMENT

See BS 4285 : Section 1.2 : 1984,
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1.6 METHODS FOR TESTING STERILITY OF MEDIA AND GLASSWARE

A ‘See BS 4285 : Section 1.2 : 1984,
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1.7 TOTAL MICROSCOPIC COUNT TECHNIQUE

/‘;\ _ Sce BS 4285 : Section 2.5 : 1084,
» ’ 1 "
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COLONY COUNT TECHNIQUE

A 18.1 Petri dlsh method /See BS 4285 ; Section 1.1 ; 1984, BS 4285
Section 1.3 ; 1984 and ‘BS 4285 : Section 2.1: 1984.
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1.8.2 Roll tube method} )

A\

‘See BS 4285 : Section 2.4 ; 1984

< T 15
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1.8.3 Drop method

1.8.3.1 General. In principle this method consists of placing a standard drop of
bacterial suspension (0-02 ml) onto the dry surface of a solid medium. With
practice up to eight drops can be placed on a 98 mm Petri dish. Count drops
producing 20-100 colonies. If the approximate range of bacterial numbers is
known, one plate can be used for replicate counts. It is not suitable for estimating
populations less than 1000 per ml. The medium used and the temperature and
duration of the incubation will depend on the nature of the investigation.

16
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1.8.3.2 Method. Dispense 10 ml of Yeastrel milk agar (see A.4) at the lowest
possible temperature (42°C) into Petri dishes, allow to set and dry inverted for
at least 2 h at 37°C. The drying of the surface is necessary to permit the drop of
inoculum to soak in and spread over an area suitable for counting. Alternatively

the drop may be spread with a suitable wire. e
» Make dilutions_of the material under test in the usual way BS 4285 :
A Section 1.2 -:-ﬁ&%ggagtg&ufm_%hehmh?mmm%mm =
~"dilution onto the agar, and allow to at room tem ; T
Goponding on tho deymss Of th agg 2t foom temperaturo for 10-15 min .

A Incubate upright for a few hours or during_the first da and' then invert ]
(BS 4285 : Section 1.3 : 198@. Do not invert the plates until the inocula have dried.

Count under a magnification of four diameters.
Calculate the colony count per millilitre from the arithmetic mean colony
count per drop of suspension by multiplying by 50 times the dilution factor.

NOTE. The following method may be used to make the pipette:

Measure off a 20 cm length of soda glass tubing of 8 mm external diameter, heat the
middle and then pull out evenly to 30 cm. Allow to cool and break in half. Calibrate the
capillary tip by inserting it into a 1-1 mm diameter hole (a suitable morse twist drill gauge

& or Starrett gauge may be used) until it engages. The pipette is then cut off squarely with a
sharp glass cutter, at the point of engagement. Such a pipette will give 50 drops per millilitre,
(This will be correct for suspensions in water,-’oT-‘ailuent‘; TS, but if other suspend-
ing media are used, e.g. nutrient broth, determine correction tactors by comparing the weight
of a known number of drops of the particular medium with the weight of the same number
of drops of water.) Clean the pipettes with chromic acid or equivalent to remove grease, dry,
plug and sterilize, Pipettes may be used repeatedly as long as they are clean and undamaged,

19 COLONY COUNT TECHNIQUE FOR YEASTS AND MOULDS
(PETRI DISH METHOD)

‘See BS 4285 : Section 3.6 ; 19862
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1,10 COLONY COUNT TECHNIQUE FOR LIPOLYTIC ORGANISMS
—_— (PETRI DISH METHOD)

See BS 4285 - Subsection 3.4.1 : 1987 and Subsection 3.4.2*.

1.11 COLONY COUNT TECHNIQUE FOR THERMODURIC ORGANISMS

_ SN LT : = R ; i
_ . ‘See BS 4285 : Section 3.2 1 1985 : S
. T = DA
- - S ’.; S, — —4—«»——-—\
-~ i s — ; '—ﬁ :
e T o
18
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C 1.12 COLONY COUNT TECHNIQUE FOR PSYCHROPHILIC ORGANISMS

: A See BS 4285 : Section 3.3 : 1986

1.13 COUNT TECHNIQUE FOR AEROBIC SPORES

i - -_—
A See BS 4285 : Section 3.1 : 1986:
r 19
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1.13.3 Resistant spores (surviving heating at 100°C for 30 min). Since these spores
are frequently present in the sample at a lower concentration than one per ml,
a plating technique is not applicable and a dilution technique shall be used.
Five tubes containing 10 m! samples, five of 1 ml and five of 0:1 ml will cover
a range of 2-1000 spores per 100 ml sample. Where the number of spores
present is suspected to be less than two per 100 ml examine larger amounts of
the sample. As the level of spores to be measured may be below the level of
unavoidable aerial contamination, heat after dispensing the sample into the
tubes. The presence of litmus makes it easier to detect tubes in which growth
has occurred and 1 ml of autoclaved 5% litmus solution (see A.20) may be
added to every 100 ml of sample before dispensing.

Aseptically dispense 10 ml samples into each of five sterile plugged or capped
150/16 mm test tubes (alternatively a McCartney bottle may be used), add the
five 1 ml and five 0:1 ml amounts to tubes containing 9 ml autoclaved litmus
milk, previously incubated and checked for sterility. Immediately after distri-
bution cover the tubes with greaseproof paper to protect the plugs, place in a
warm steamer or autoclave and bring to steaming in 5-15 min, Maintain in
flowing steam for 30 min. Cool to incubation temperature.

For mesophiles incubate the tubes for 21 days at 30 + 1°C or 14 days at
37 + 1°C; for thermophiles incubate up to 7 days at 55 £ 1°C.

1,13.4 Interpretation of results, Examine the tubes for evidence of growth;
examine microscopically all tubes apparently negative after incubation. For this
purpose, defatting will be necessary in preparing the smear for staining, From
the number of positive tubes for each dilution, determine the most probable
number of resistant spores per 100 ml sample using McCrady’s tables.

1.14 COUNT TECHNIQUE FOR ANAEROBIC SPORES
1.14.1 Dilution count technique

1.14.1.1 Medium. The medium recommended for the enumeration of anaerobic
spores by the dilution technique is reinforced clostridial medium (R.CM.)
(see A.12).

If not freshly prepared boil the tubes of medium for 30 min immediately
before use.

1.14.1.2 Dilution counts. Determine the number of anaerobic spores by making
dilutions in R.C.M. broth and subsequent inoculation of these dilutions in
1 ml quantities into replicate tubes containing 9 ml of R.C.M. broth. When the
expected count per millilitre is low it is advisable to use serial twofold dilutions
with at least four tubes at each level and at least eight levels: where serial tenfold
dilutions are made, dispense five tubes at each level.
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