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INTERNATIONAL STANDARD

1SO 3811-1979 (E)

Meat and meat products — Detection and enumeration of
presumptive coliform bacteria and presumptive Escherichia

coli (Reference method)

1 Scope and field of application

This Intefnational Standard specifies a reference method for
the detection and enumeration of presumptive coliform
bacteria gnd of presumptive Escherichia coli {E. coli) in meat
and meat products.

2 References

1SO 3100| Meat and meat products — Sampling.

ISO 3565| Meat and meat products — Detection of salmonellae
-(Referende method).

3 Definitions

ferment lactose with the production of gas at 30 °C when the

31 pr}fumptive coliform bacteria : Micro-organisms(that
|
test is cafried out according to the method specified.

bacteria that ferment lactose with the production of gas at
44 °C ang produce indole from tryptophane at 44 °C when the
test is cafried out according to the.method specified.

3.2 prTumptive Escherichia coli : Presumptive cofiform

3.3 colnt of presumptive coliform bacteria and
presumptive Escherichia{coli: The number of presumptive
coliform- pacteria and presumptive £. coli found per gram of
meat or meat product when the test is carried out according to
the methpd specified.

4 Principle

tryptone water, determination of the most probable number of

duction in the selective medium and indola'production in the
presumptive E. coli by using the MPN table (see the annex).

5 Culture media/ dilution fluid and reagent

5.1 Basic materials

In order to<improve the precision of the rgsults, it is recom-
mended that either dehydrated culture mediim components of
uniformguality and analytical grade chemigals, or dehydrated
complete media, be used. The water used shall be distilled

water or water of at least equivalent purity.
5.2 Culture media
5.2.1 Lactose bile brilliant green broth (selective
medium}
Composition
a) b)
Double-strength | Single-strength
medium medium
peptone 20,0g 1009
lactose 200g 10,0 g
ox bile {dehydrated) 40,0 g 2009
brilliant green, corre-
sponding to the
specifications in
the annex :
of 1SO 3565 0,0266g 0,0133 9
water 1 000 mi 1000 m!

Mincing of a test sample and then maceration of a test portion
with a sterile diluent in a mechanical blender. Preparation, from
the macerate, of decimal dilutions, which are inoculated in
triplicate into a liquid selective medium. From the number of
tubes showing. gas production after incubation at 30 °C, deter-
mination of the most probable number of presumptive
coliform bacteria per gram by using the MPN table (see the
annex|.

For the enumeration of presumptive E. coli, inoculation of
tubes containing the liquid selective medium and tubes con-
taining tryptone water, from the positive coliform tubes, i.e.
those tubes that show gas production, and incubation at
44 °C. From the number of incubated tubes showing gas pro-

NOTE — Because the complete medium may not aiways produce the
expected result, its performance. should be checked before use. (A
method for this purpose will form the subject of a future International
Standard.)

Preparation

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

Adjust the pH with sodium hydroxide solution or
hydrochiloric acid solution of an appropriate strength so that
after sterilization it is 7,2 + 0,1 at 25 °C.
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Transfer 10 mi portions to culture tubes (6.2.1)
(16 mm x- 160 mm, containing Durham tubes, for single-
strength- medium, or 20-mm x 200 mm for double-strength
medium), or screw-cap bottles of similar capacity.

Sterilize the medium at 121 + 1 °C for 15 min.

At least 1 cm of the Durham tubes shall be visible above the

liquid.

If bubbles are present, remove them if possible by tilting and
tapping the tubes. Do not use tubes which contain gas bub-

5.4 Indole reagent (Kovacs reagent)

Composition
p-dimethylaminobenzaldehyde 50¢g
amyl alcohol 75,0 mi
hydrochloric acid (g0 1,18 t0 1,19g/ml) 25,0 mi

Preparation

Dissolve the aldehyde in the alcohol by gently warming in a
water bath (about 50 to 55 °C).

bles.

5.2.2 Tryptohe water

Composition
tryptone ' 10,09
sodium chidride 50¢g
water 1000 ml
Preparation
Dissolve the components or the dehydrated complete

medium in the water by boiling.

Adjust the] pH with sodium hydroxide solution or
hydrochlorig acid solution of an appropriate strength so that
after sterilization it is 7,3 + 0,2 at 25 °C.

Transfer th¢ medium, in 5 to 10 ml portions, to cuiture
tubes (6.2.1) or to screw-cap bottles of similar capacity.

Sterilize the|medium at 121 £ 1 °C for 15 min.

5.3 Dilution fluid

Composition
peptone : 1,09
sodium chioride : ‘ 859
water 1000 mi
Preparation

Dissolve the components or the dehydrated complete  capacity may beused p‘ee .

medium in the water by boiling.

Adjust the "pH with sodium hydroxide solution or
hydrochloric acid solution of an appropriate strength so that
after sterilization it is 7,0 + 0,1 at 25 °C.

Transfer part of the dilution fluid, in quantities of 100 to
300 mi, to flasks or screw-cap bottles whose capacity is
approximately twice the volume dispensed. Transfer the
remainder of the fluid to tubes, or to small flasks or small
screw cap bottles, so that after sterilization each contains
9,0 ml.

Sterilize the dilution fluid at 121 + 1 °C for 15 min.

Cool and add the acid.
Protect from light and store at about-4 °C.

The reagent shall be light yellow'to light brow

=

6 Apparatus and glassware

6.1 Apparatus

6.1.1 Mechanical meat mincer, laboratory sizp, sterile, fit-
ted with a plate with holes of diameter not exceefling 4 mm,

6.1.2 _Mechanical blender, operating at a rotatipnal frequen-
cy of\not less than 8000 min-1 and not | more  than
45000 min-1, with glass or metal blending jafs of an ap-
propriate capacity and resistant to the 'conditionl of steriliza-
tion.

' 6.1.3 Apparatus for sterilization of glassware, |blender jars,

culture media, etc.

6.1.4 Incubator for maintaining the inoculated tubes at
30 £ 1°C.

6.1.5 Water bath for maintaining the inoculajed tubes at
44 + 0,1 °C.

6.2 Glassware
The glassware shall be resistant to repeated steril(zation.

6.2.1 Flasks and culture tubes (16 mm x 160 mm, and
20 mm x 200 mm), Alternatively, screw-cap bottles of similar

-8.2.2 Graduated pipettes, calibrated for bacteriological use

only, with a nominal capacity of 1,0 ml and of 10,0 ml, :sub-
divided in 0,1 ml and 1 ml respectively, and with an outflow
opening of diameter 2 to' 3 mm.

6.3 Sterilization of glassware, etc.

Sterilize. the glassware by one of the following methods :
— wet sterilization at 121 + 1 °C for not less than 20 min;

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

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

The representative sample may be stored in the laboratory at a
temperature of 0 to 5 °C, but not for longer than 1 h.

8 Procedure

8.1 Pre-treatment-eof-the-sample

1ISO 3811-1979 (E)

transferring the 1 ml portions to the tubes. When the number
of presumptive coliform bacteria is expected to be very small,
transfer also six 10 ml portions of the macerate, in two triplicate
sets, to 10 ml portions of the double-strength selective broth
[5.2.1 a)], using a sterile 10 ml pipette.

8.4.2 Incubation

Keep the tubes, prepared a‘ccording to 8.4.1, in the incubator
{6.1.4) at 30 £ 1°Cfor48 = 2 h,

8-4-3—Interprotation

Grind angl 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 P and 5 °C, but not for longer than 1 h.

8.2 Test portion

Weigh, tp the nearest 0,1 g, approximately 10 g of the pre-
treated sgmple (8.1} into a sterile blender jar (6.1.2}.

8.3 Mg4gceration and dilution

8.3.1 Adid to the test portion nine times the quantity, by
mass, of flilution fluid (5.3). Operate the blender (6.1.2}, accor-
ding to ifs rotational frequency, for sufficient time to give a
total number of 15 000 to 20 000 revolutions. Thus, even with
the slowdst blender, this time will not exceed 2,56 min.

8.3.2 Cl;ry out the foliowing operations (8.3.3 to 8:3.5)
simultandously on two separate portions of the (macerate
(8.3.1). ‘

8.3.3 T4ke, directly after maceration, a portion of 1 mi of the
macerate|(8.3.1) with a sterile 1 ml pipette and add the portion
to a tube|containing 9 ml of sterile dilution fluid (5.3), avoiding
contact between the pipette and the dilution fluid.

8.3.4 Mijx the liquids carefully.by aspirating with a fresh sterile
pipette, filling and emptying’ the pipette ten times. Transfer,
with the same pipette;~1'ml of this dilution (10-2) to another
ining 9 mf{ of ‘sterile dilution fluid (5.3), avoiding con-
en the'pipette and the dilution fluid.

Repeat the operations unti
to 10-6 has been made.

8.4 Presumptive coliform bacteria

8.4.1 Inoculation

Transfer, with a fresh sterile pipette, six 1 mi portions of the
macerate (8.3.1) (dividing them into two triplicate sets) and
triplicate 1 ml portions of each of the five following dilutions
(8.3.3, 8.3.4 and 8.3.5) of both dilution series to tubes contain-
ing 10 ml of single-strength selective broth [56.2.1 b}]. Start
with the highest dilution and proceed to the lowest (the
macerate), filling and emptying the pipette three times before

After incubation, examine the tubes-and fecord as positive
those in which growth and gas productioy amounting to at
least one-tenth of the volume of the Durharh tube are observ-
ed. : :

8.5 - Presumptive Escherichia coli

8.5.1 Inoculation
Using a sterile 1 'mi pipette for each tube, inogulate 1 drop from
the presumptive coliform positive tubes (8.4.8) into 10 mi of the

single-strength broth [5.2.1 b)] and into 10 mi of the tryptone
water.(5.2.2), both pre-warmed to 44 °C.

8.5.2 Incubation

Keep the tubes, prepared according to 8.5.1| in the water bath
(6.1.5) at 44 + 0,1 °C for 48 h,

8.5.3 Interpretation

8.5.3.1 Gas production

Examine the tubes containing the inoculated|broth after a max-
imum incubation time of 48 h.

Record as positive those tubes in which growth and gas pro-

duction amounting to at least one-tenth of fthe volume of the
Durham tube are observed.

8.5.3.2 Indole production

Add to the tubes containing the inoculated tryptone water,
after incubation for 48 h, 0,6 ml of the indole reagent (5.4),

A red colour in the alcohol layer indicates the presence of
indole. i

Record as positive the tubes in which indole has been produc-
ed.

9 Expression of resuits

9.1 Presumptive coliform bacteria

9.1.1 Calculate from the number of presumptive coliform

3
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positive tubes (8.4.3) in the different dilutions the most prob-
able number of these micro-organisms per gram of meat or
meat product, as indicated in 9.1.2 t0 9.1.4.

9.1.2 For calculation of the MPN, select three consecutive
dilutions in accordance with one of the three following rules,
whichever is appropriate :

a) When at least one dilution yielding three positive tubes
exists

9.1.4 Calculate the average of the results obtained from each
of the duplicate dilution series.

9.2 Presumptive Escherichia coli

9.2.1 Calculate from the number of presumptive coliform
positive tubes that resulted in production of gas (8.5.3.1) and in
production of indole (8.5.3.2) in the different dilutions the most
probable number of these micro-organisms per gram of meat or
meat product, as indicated in 9.2.2 to 9.2.4,

Select the hig -e- mptle
concentration) lyielding three positive tubes, together with the
next two highel dilutions (i.e. those having sample concentra-
tions of 1/10 ahd 1/100 of that of the first dilution selected).

See also rule cj.
dilution yieldin

highest dilutiong in the series (i.e. those having the lowest sam-
ple concentratipn).

If insufficient f{rther dilutions were made beyond the highest

b) When no dilution yielding three positive tubes exists

If rule a) cannot be applied, select the three highest dilutions in
the series (i.e. fhose having the lowest sample concentration).

See also rule cl.

¢} Special ca

In all cases where more than one of the three dilutions selected
in accordance with rules a) and b) does not yield positive tubes,
select from these dilutions the lowest one not yielding positive
tubes (i.e. that|having the highest sample concentration} and
the two next lower dilutions in the series (i.e. those having sam-
ple concentrati¢pns of ten times and one hundred times that of
the first dilutior] selected), except when positive-tubes are only

9.1.3 Multiply[the MPN index obtained from the table (see the
annex) by the rdciprocal of the lowest dilution selected (i.e. that
having the highest sample concentration} to obtain the most
probable numbgr of presumptive coliform bacteria per gram of
meat or meat product.

three positive tubes, select instead the three-

9.2.2 See9.1.2.

9.2.3 See 9.1.3. (Substitute “presumptive EscAerichia coli’
for “‘presumptive coliform bacteria”.)

9.24 See9.1.4.

9.3 Reporting of result

Report the result)as’the most probable number of|presumptive
coliform bacteria (or presumptive  Escherichia coli, as ap-
propriate)per 'gram of meat or meat product. )

In the.event of finding an MPN count of more than 100 of these
micro-organisms per gram, express the resuit gs a number
bétween 1,0 and 9,9 multiplied by the appropriate|power of 10
(for example an average count of 15 000 wouid b¢ reported as
1,5 x 104 per gram). In the event of finding an|MPN count

between 0,3 and 100, express the result as calculgted,

organisms per gram when the procedure appropriate to a low
count of coliforms has been used (8.4.1), the rgsult may be
expressed in the form : “presumptive coliform |bacteria (or
presumptive Escherichia coli) were not detected in 1 g of the
meat or meat product’’.

In the event of an MPN count of < 0,3 of Jhese micro-
I

10 Test report

The test report shall show the method used ar|d the. result
obtained; it shall also mention all operating conditions not
specified in this International Standard, or regdrded as op-
tional, as well as any circumstances that may haqe influenced

When the lowest dilution selected corresponds to the tubes
prepared with double-strength’ medium {inoculation with
10 mi)}, first divide the MPN index by 10.

the result.

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