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IMPORTANT NOTE. It is essential that Parts 0 and 1 and Section 2.1, which are published separately, be read in conjunction with this

Section.

Foreword

This Section of BS 4285 has been prepared under the direc-

tion of the Dairying Standards Committee. It supersedes
1.13 of BS 4285 : 1968 which is deleted by amendment.
Compliance with a British Standard does not of itself
confer immunity from legal obligations.

1 Scope

This Section of BS 4285 describes methods for the
enumeration of total and resistant spores of aerobic bacteria
in milk and milk products.

NOTE. The titles of the publications referred to in this standard
are listed on page 3.

Full document details: BS 4285-3-3.3:1986

2 Definitions
For the purposes of this Section of BS 4285, the following
definitions apply.

2.1 total aerobic bacterial spores. Those spores surviving
heating at 80 °C for 10 min which grow under the aerobic
conditions specified.

2.2 resistant aerobic bacterial spores. Those spores surviv-
ing heating at 100 °C for 30 min which grow under the
aerobic conditions specified.

3 Principles

3.1 Total aerobic bacterial spores

A test portion is held at 80 °C for 10 min in a water bath.
Bacteria from surviving spores are enumerated using the
poured plate technique for colony count.
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3.2 Resistant aerobic bacterial spores

Test portions are added to litmus milk liquid medium in
tubes which are held at 100 °C for 30 min. The tubes are
cooled, incubated and examined for growth. The most
probable number of resistant spores is determined.

4 Diluents, culture media and reagents

4.1 Diluents
Use diluents described in BS 4285 : Section 1.2.

4.2 Culture media
4.2.1 Milk plate count agar. See BS 4285 : Section 1.2.

4.2.2 Litmus milk, with composition as follows:

fresh or reconstituted skimmed milk

(1 g/L in water), free from inhibitory

substances: 1000 mL

litmus solution (0.5 g/L): 10 mL.
Mix the components and disperse 9 mL quantities into
30 mL containers (5.9). Cap the containers and sterilize
at 121 + 1 °C for 10 min. Incubate the containers at
37 £ 1 °C for 3 days and then at 55 + 1 °C for 2 days.
Discard any which show contamination. Allow other
containers to cool. They may be stored at between 0 °C
and 5 °C for not more than 1 month.

4.3 Reagents

4.3.1 Litmus solution (1 g/L), sterilized by heating
at 115 + 1 °C for 15 min.

4.3.2 Newman's stain, with composition as follows:

methylene blue 1.0g

ethanol 95 % V/V 54 mL
1,1,2,2-tetrachloroethane 40 mL
glacial acetic acid 6 mL.

Add the ethanol to the tetrachloroethane and heat in a
water bath in a fume cupboard to a temperature not
exceeding 70 °C. Add the methylene blue and shake until
the dye dissolves. Cool, add acetic acid stowly, mix and
filter.

Warning note. The vapour of tetrachloroethylene 1s toxic and all
operations involving Newman'’s stain should be carried out in a
fume cupboard.

5 Apparatus

NOTE. For details of apparatus including its preparation and
sterilization, see BS 4285 : Section 1.2.

5.1 Ordinary microbiological laboratory apparatus.

5.2 Incubators, capable of being controlled at 6.5 + 0.5 °C,
30+1°C,37+1°Cand 55+ 1 °C.

5.3 Steam cabinet or autoclave, with flowing steam
at 100 °C.
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5.4 Water baths capable of being controlled at 45 + 1 °C
and 80+ 1 °C.

5.5 Colony counting equipment.

5.6 Petri dishes.
NOTE. Petri dishes complying with BS 611 are suitable.

5.7 Pipettes, of 1 mL capacity calibrated in 0.1 mL
divisions.
NOTE. Pipettes complying with BS 1583 are suitable.

5.8 Total delivery pipettes, of 1 mL and 10 mL nominal
capacity.
NOTE. Pipettes complying with BS 1583 are suitable.

5.9 Universal containers or McCartney bottles, of 30 mL
nominal capacity with screw caps and rubber liners.

6 Sampling

Take the laboratory sample in accordance with BS 4285 :
Section 1.1.

7 Preparation of the test sample and
primary dilution

Prepare the test sample and primary dilution from the
laboratory sample in accordance with BS 4285 : Section 1.1.

8 Procedure

NOTE. For details of incubation conditions, see BS 4285 :
Section 1.3.

8.1 Total aerobic bacterial spores

8.1.1 Heat treatment. Remove the cap of a container (5.9),
add 10 mL of the test sample or primary dilution and
replace the cap tightly.

In order to monitor the heating, fit a thermometer (reading
to 0.1 °C) through a container cap so that no leaks occur
and so that the bulb will be immersed in a 10 mL sample.
Place 10 mL of milk into a container and screw the cap
with thermometer into place. Completely immerse the
container with thermometer and the container(s) with samples
in the water bath, controlled at 80 + 1 °C, and leave in the
water bath at this temperature for 10 min from the time
that the container with thermometer reaches this tempera-
ture, which shall take less than 5 min (see note 2). Remove
the containers from the water bath and immediately cool
to 20 °C in water. Discard any samples showing signs of
coagulation.

NOTE 1. The containers may conveniently be placed in wire baskets
with lids.

NOTE 2. Failure to reach 80 + 1 °C within 5 min may be due to
poor heat transfer through the containers in which case they should
be changed, or to overloading the water bath in which case fewer

containers should be used or the agitation of the water Uﬁaédll
ments
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