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Foreword

This Section of BS 4285 has been prepared under the
direction of the Dairying Standards Committee. The pro-
cedures were not given in BS 4285 : 1968 nor in
Supplement No. 1 (1970).

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

NO COPYING WITHOUT BSI PERMISSION EXCEPT AS PERMITTED BY COPYRIGHT LAW

1 Scope

This Section of BS 4285 is a guide to procedures by which
incubation conditions are obtained for use in the detection
and enumeration of microorganism in milk and milk
products.

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

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

2.1 aerobic conditions. Those conditions which provide
the microorganism with molecular or free oxygen necessary
for its growth.

2.2 anaerobic conditions. Those conditions which eliminate
oxygen from the growth environment of microorganisms.

3 Aerobic incubation

3.1 General

This procedure is for maintaining inoculated media in
suitable containers at a ‘specified temperature in air
(incubator or incubator room) or in water (water bath)
so that there is a ready supply of air providing oxygen for
the growth of microorganisms.
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3.2 Incubators

Incubators which are capable of maintaining at all points
the appropriate set temperatures should be used (See also
BS 4285 : Section 1.2.)

NOTE. An incubator incorporating a refrigeration unit and
circulation fan will be necessary for incubation temperatures below
ambient, e.g. for the enumeration of psychrotrophic micro-
organisms. Incubators incorporating refrigeration which can be
pre-set to change from one temperature to another are available.

3.2.1 Loading. Nothing should be placed either on the
floor or in contact with the sides of the incubator. Petri
dishes should be stacked in an inverted position (agar
surface facing downwards) and not more than six deep.
Stacks of Petri dishes should be arranged so that there is
at least 26 mm between adjacent stacks and between the
incubator walls and stacks. Incubator doors (especially
inner doors) should not be left open for longer than is
absolutely necessary.

3.2.2 Temperature readings. Temperature readings for each
incubator should be taken and recorded regularly at least at
the beginning and end of each day using a calibrated
thermometer (partial immersion type reading to 0.1 °C).
The thermometer is placed in water within a tube or other
similar container having a small aperture, which itself is
placed on a middle shelf of the incubator. Thermometers
should also be placed occasionally on each shelf so that
temperature variation within the incubator can be checked.

If incubator rooms are used, temperature readings should
be taken and recorded using either two thermometers as
described above, located at the highest and lowest levels in
use in the room, or by automatic devices.

The accuracy of all thermometers and automatic
temperature recording devices should be checked
periodically against a thermometer of known accuracy.

NOTE. When recording thermometers are not used it is advisable to
keep maximum and minimum thermometers in the incubators or
incubator rooms to detect any gross temperature changes.

3.3 Water baths

3.3.1 General. (See also BS 4285 : Section 1.2.) Water
baths which are capable of maintaining the appropriate set
temperatures should be used. The temperature recovery
time of water baths operating at temperatures above
ambient is considered to be satisfactory if the lower tem-
perature limit, as given in other Sections of this British
Standard, is reached for each of the two positions of the
rack within 5 min of placing the rack in the water bath
when tested in accordance with appendix A.

Baths used should be fitted with sloping lids allowing
condensate to drain.

NOTE 1. A water bath incorporating a cooling device is necessary
to maintain temperatures near or below ambient temperature.

NOTE 2. Plastic spheres floating on the water surface aid the
maintenance of correct temperatures and reduce evaporation.

3.3.2 Water level. The working level of the bath should
be maintained so that the top of the test medium is at
least 20 mm below the water level in the bath.

3.3.3 Temperature reading. Temperature readings should
be taken and recorded regularly, at least at the beginning
and end of each day. The thermometer should be used in
such a position that the temperature of the bath can be
read without the thermometer being moved or lifted.
The thermometer should be graduated at each 0.1 °C and
cover a range at least five degrees above and below the
working temperature of the bath. The accuracy of the
thermometer should be checked periodically against a
thermometer of known accuracy.

NOTE. An automatic device of suitable accuracy should be used
for recording otherwise undetected temperature deviations which
might occur and the magnitude of such deviations. Alternatively

maximum and minimum registering thermometers should be used
for this purpose.

4 Anaerobic incubation

NOTE. Many methods are available for the culture of anaerobic
microorganisms. Only those methods in which an oxygen-free or
anaerobic atmosphere is created are considered here. Other possible
methods include growth in solid media away from the surface,

for example, by the use of an overlay.

4.1 Anaerobic jars

A jar consists of a cylindrical container flanged at the top
to carry a lid held in position by a clamp or lug closure to
give an air-tight seal. Oxygen in the closed jar is removed.
Indicators are placed in the jars to show whether or not
anaerobic conditions have been maintained during
incubation. It is essential that jars are maintained in good
condition.

4.2 Loading

Unless vented plastics Petri dishes are used, a nick should
be made in the sides of plastics bases (e.g. with hot wire)
or the lids spaced from the bases of glass dishes with wire
to allow free flow of vapour.

Plates should be stacked in an inverted position (inoculated
surface facing downwards) unless an evacuated jar is used.
The caps of screw-capped bottles should be slightly
loosened. Bottles and test tubes should be supported in an
upright position with cotton wool.

It should be checked that an indicator for anaerobic
conditions is in the jar.

4.3 Removal of oxygen

4.3.1 General. The procedure depends on the type of jar
used. Completely anaerobic conditions are produced and
maintained by a cold catalyst which should be renovated
or replaced when the indicator for anaerobic conditions
shows that these conditions are not maintained throughout
incubation. The procedures for two types of jars are

given in 4.3.2 and 4.3.3.

4.3.2 Jars using disposable gas generator packs. The manu-
facturer’s instructions for using the gas packs should be
followed and a sufficient number used for the size of the
jars. The jars should be securely closed.
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