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INTERNATIONAL STANDARD

1SO 2293-1976 (E)

Meat and meat products — Aerobic count at 30 °C

(Reference method)

1 SCOPE|AND FIELD OF APPLICATION

This Interpational Standard specifies a reference method
for the dptermination of the number of viable aerobic
micro-orgapisms in meat and meat products.

The methed can be applied to all kinds of meat and meat
products.

2 REFERENCES

1ISO 3100, Weat and meat products — Sampling.

3 DEFIN|TIONS

3.1 aerobjc micro-organisms : Micro-grganisms which grow
under aergbic conditions when the\test is carried out in
accordancd with the method descfibed.

3.2 aerobjc count: The determination of the number of
viable aergbic micro-organisms per gram of meat or meat
product that is found{when the test is carried out in
accordancg with the'meéthod described.

5 CULTURE MEDIUMAND DILUTION FLUID

5.1 Basic materials

For uniformity of results, it is recommended that either
dehydrated culture medium components of Yniform quality
and arfalytical grade chemicals, or a dehydfated complete
medium be used.

The basic materials, water, peptone, tryptione and yeast
extract powder, shall be of a quality recognjized as suitable
for microbiological testing.

5.2 Culture medium

The culture medium prescribed in this method is the
standard methods agar {American Public Hellth Association
(1960), ‘‘Standard methods for the examination of dairy
products’’, 11th edition, APHA Inc., New Yg¢rk, U.S.A.).

5.2.1 Composition

Agar 1504
Yeast extract, powder 254
Tryptone 50¢
Glucose 1,049
Water 1 000 mi

4 PRINCIPLE

Mincing of the meat or meat product, followed by
maceration in a mechanical blender with a sterile diluent.
Preparation from the macerate of decimal dilutions.

Spreading of 0,1 ml portions of the dilutions on agar plates
of a non-selective medium and, concurrently, transfer of
1 ml portions of the undiluted macerate to empty Petri
dishes, into which a non-selective medium is poured.

Incubation at 30 °C under aerobic conditions for 3 days.

Calculation, from the number of colonies per Petri dish, of
the number of viable aerobic micro-organisms per gram of
sample.

5.2.2 Preparation of the culture medium

Dissolve the dehydrated culture medium components or the
dehydrated complete medium in the water, by boiling.

Adjust the pH so that after sterilization it is 7,0+ 0,1 at
40°C.

Transfer the culture medium to tubes or flasks (6.2.1) of
not more than 500 ml capacity and sterilize them with their
contents by heating in an autoclave (6.1.3) for 20 min at
121 +1°C.

The sterility of the medium shall be checked by incubating
one plate with medium only, for 3 days at 30 °C at the
same time as the inoculated plates.
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5.2.3 Preparation of the agar plates

To sterile Petri dishes (6.2.3) add about 15mi of the
melted culture medium {5.2) at a temperature of
approximately 45 °C, and allow to solidify. Plates prepared
in advance shall not be kept longer than 4 h at room
temperature or 1 day in a refrigerator.

Immediately before use, dry the plates, preferably with the
lids off and the agar surface downwards, in an oven or
incubator (6.1.4) at a temperature of 50 °C for 30 min.

6.2 Glassware

The glassware shall be resistant to repeated sterilization.

6.2.1 Culture tubes and flasks for sterilization and storage
of the culture medium and dilution fluid, and for preparing
dilutions.

6.2.2 Graduated pipettes, with a nominal capacity of 1 mi,
subdivided in 0,1 m! and with an outflow opening of
diameter 2 to 3 mm,

5.3 Dilution flqu

5.3.1 Compositipn

Peptone 1,09
Sodium chlorigle (NaCl) 85¢g
Water 1 000 mi

5.3.2 Preparation of the dilution fluid

Dissolve the components in the water, by boiling.

Adjust the pH s¢ that after sterilization it is 7,0+ 0,1 at
20°C.
5.3.3 Preparation of dilution tubes and flasks

Transfer a part [of the dilution fluid into culture flasks
(6.2.1) in quantities of 100 to 300 ml, for maceration.
Transfer the remhinder into culture tubes, or flasks, in such
quantities that affter sterilization each culture tube, or flask,
contains 9,0 ml of dilution fluid.

Sterilize the dilution fluid in an autoclave (6.1.3) for
20 minat 121 1 °C.

6 APPARATUS

6.1 General apparatus

6.1.1 Mechanical meat mincer, -Aaboratory size, sterile,
fitted with a plate with holes of \diameter not exceeding

4 mm.

6.1.2 Mechanica) blender,” operating at not less than
8 000 rev/min and riot{ more than 45 000 rev/min, with
glass or metal Hlénding jars of an appropriate capacity,

6.2.3 Petri dishes, glass, with the following difmensjons :

Dish, internal diameter 90 £ 2 mm;
external height not less than 18 mm;
the rim shall be ground in a plane parallel to the base;
the bottom of the dish shall be’flat and be parallel to
the base.

Lid, external diameter not more than 102 mm.
Plastics Petri dishés{ though of slightly different

dimensions, may also\be used.

6.2.4 Glass spreaders (hockey sticks), made from glass rod
approximately 3,5 mm in diameter and 200 mm !ong, bent
at rightiangles about 30 mm from one end; the ¢ut ends
shall be, made smooth by heating.

6.3 Sterilization of glassware, etc.

Sterilize the glassware, etc., by one of the fpllowing
methods :

— wet sterilization at not less than 121 °C for|not less
than 20 min;

— dry sterilization at not less than 170 °C for|not less
than 1 h.

7 SAMPLING

Proceed from a representative sample of at least 200 g. See
1SO 3100.

The sample may be stored at a temperature of Ofto 5 °c,
but not for longer than 1 h.

fitted with lids— and resistant fo the conditions of
sterilization.

6.1.3 Autoclave and, if necessary, oven, for sterilization of
glassware, blender jars, culture medium, dilution fluid, etc.

6.1.4 Drying cabinet or incubator for drying the surface of
agar plates, maintained preferably at a temperature of
50 °C.

6.1.5 Incubator for maintaining the inoculated plates at a
temperature of 30+ 1 °C.

6.1.6 Water baths, for heating and cooling solutions and
culture media to the appropriate temperatures.

8 PROCEDURE

8.1 Pre-treatment of the sample

Grind and mix the sample twice in the meat mincer (6.1.1).
Start the examination of the pre-treated sample as soon as
possible; it may be stored, if necessary, at a temperature
between 0 and 5 °C, but not for longer than 1 h.

8.2 Maceration and dilution

8.2.1 Weigh, to the nearest 0,1 g, about 10 g of the minced
meat or meat product (8.1), into a blender jar and add
9 times the quantity, by mass, of dilution fluid (5.3).
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Operate the blender (6.1.2) for sufficient time to give a
total number of 15 000 to 20 000 revolutions.

Thus, even with the slowest blender, this time will not
exceed 2,5 min.

8.2.2 Directly after maceration, take duplicate portions of
1 mi of the macerate (8.2.1) with a sterile pipette (6.2.2)
and add each portion to 9 ml of sterile dilution fluid, in a
culture tube or flask {see 5.3.3), avoiding contact between
the pipette and the dilution fluid.

1SO 2293-1976 (E)

8.5 Counting of colonies

At the end of the incubation period count the number of
colonies on each plate.

The results shall be considered void when half or more than
half of the surface area of the plate is overgrown.

When part, but less than half, of the surface area of the
plate is overgrown, count the number of colonies on the
clear half, and multiply the result by two to obtain the
number in relation to the total surface area of the plate.

Carry out the operations in 8.2.3, 8.2.4 and 8.3.1 on each
diluted portion.

8.2.3 Mix|the liquids carefully by aspirating ten times with
a fresh ster}le pipette.

Transfer wjth the same pipette 1 ml of this dilution (1072)
to another|dilution tube containing 9 ml of sterile dilution
fluid, avoiding contact between the pipette and the dilution
fluid.

8.2.4 Mix| the liquids with a fresh sterile pipette as in 8.2.3
and repeat] the operations twice more so that the required
number of|dilutions up to 10> has been made.

8.3 Inocujation

8.3.1 [nogulation with diluted macerate

With a frdsh sterile pipette, transfer in duplicate to agar
plates {5.2|3) 0,1 ml of the macerate (8.2.1) and of each of
the dilutiops of both dilution series. Start with the highest
dilution sdlected, and proceed to the lowest, filing and
emptying fthe pipette three times before transfefring the
0,1 ml portions to the plates.

Carefully spread this quantity as quickly as possible on the
surface of |the agar plate using a glass\spreader (6.2.4) and
teave the| plate for about 15 min ‘on the bench for
impregnatipn to take place. Use'a fresh sterile spreader for
each plate.

8.3.2 /notulation with-uhdiluted macerate

With a fresh sterile\pipette, transfer 1 ml of the macerate
(8.2.1) in duplicate-to empty sterile Petri dishes.

Within 5
melted ¢ n
temperature of about 45 °C.

im) pour into each dish 15 to 20 ml of the

Mix the contents of the Petri dishes thoroughly,
immediately after the addition of the culture medium.
Make sure that the dishes are in a horizontal position while
the mixture is solidifying.

8.4 Incubation of the plates

Keep the plates prepared according to 8.3.1 and 8.3.2, with
the bottom of the Petri dishes uppermost, for 3 days in an
incubator (6.1.5) at a temperature of 30 £ 1 °C.

9 EXPRESSION OF RESULTS

9.1 Use for the calculation plates-on, which have developed
between 30 and 300 colonies, preferably tHose inoculated
with the maximum amount of the sample exgmined.

9.2 Calculate the average” number of colgnies from the
counts made on duplicate inoculated agail plates at the
chosen dilutions of(both dilution series.

9.3 Roundthe'result as follows :

a) .ifsthe figure is less than 100, round|to the nearest
multiple of 5;

b} if the figure is more than 100, and dog¢s not end with
a b, round it to the nearest multiple of 1Q;

’

c) if the figure is more than 100 and [ends with a 5,
round it to the nearest multiple of 20.

sample by multiplying the number obtainefl according to
9.3 by 10 and by the dilution factor (10, 102, 103, 104 or
105) in the case of spread plates, and only py the dilution
factor 10 for plates which are poured accqrding to 8.3.2.

9.4 Calculate the number of micro-organisEs per gram of

9.5 Calculate the average of the results obtd
of the duplicate dilution series (see 8.2.2).

Note the result as the number of micro-orgd
of meat or meat product, expressed as a n
1,0 and 9,9 multiplied by the appropriate p|
example an average count of 15 000 would

ined from each

nisms per gram
Lmber between
bwer of 10 {for
be reported as

1,5 x 104 per gram). In the event of fin

ding less than

300 micro-organisms per gram, note the reslitt as “‘less than

10 TEST REPORT

The report shall show the method used and the result
obtained. It shall also mention any operating conditions not
specified in this International Standard, or regarded as
optional, as well as any circumstances which may have
influenced the result.

The report shall include all details required for complete
identification of the sample.
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