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INTERNATIONAL STANDARD

1SO 5552-1979 (E)

Meat and meat products — Detection and enumeration
of Enterobacteriaceae (Reference methods)

1 SCOPE

This Intefnational Standard specifies reference methods
for the [detection and enumeration of viable Entero-
bacteriacdae in meat and meat products.

2 FIELD OF APPLICATION

The methlods can be applied to all kinds of meat and meat
products | but are not intended for surface count of
carcasses.

3 REFERENCE
1ISO 3100], Meat and meat products — Sampling.

4 DEFIJHTIONS
r

4.1 Entdrobacteriaceae : Micro-organisms which\ferment
glucose ahd show a negative oxidase reaction when the test
is carried out according to the method specified.

4.2 detettion of Enterobacteriaceae :,Determination of
the prespnce or absence of Enterobacteriaceae in a
particularl mass when the test {s-carried out according to
the meth¢d specified.

4.3 count of Enterobacteriaceae : The number of Entero-
bacteriac¢ae found- per gram of meat or meat product

Incubation of the tubes at 37°C,for 24|h, followed by
streaking of the cultures onto violet red bfle glucose agar.
After incubation of the stfeaked agar platgs at 37 °C for

24 h, subjection of suspected colonies
confirmation tests.

5.3 Enumeration of Enterobacteriaceae

o biochemical

5.3.1 Most. probable number (MPN)} technique — where
the number is expected to be in the range of 1 to 1 000 per

gram of meat or meat product

Introduction of 1 ml of the macerate and
1072 and 1073, in triplicate, into tubes con

bf the dilutions
aining the same

selective enrichment broth as mentioned in|5.2. Incubation

of the tubes at 37°C for 24 h. From

the number of

confirmed positive tubes (see 5.2), determination of the
most probable number of Enterobacteridceae per gram

of sample by using the MPN table (see anne

).

5.3.2 Colony count — where the number is expected to

be > 1 000 per gram

Introduction of 1 ml of the macerate and
1072, 1073, 104 and 105

of the dilutions

into empty Petri dishes,

followed by addition of violet red bile glucose agar and
covering of this agar by an overlay of violet] red bile glucose
agar. Incubation of the dishes at 37 °C for|24 h. From the
number of confirmed (see 5.2) typical cdlonies per Petri

wher_wfl t;\( test is—cafried out according to the method dish, calculation of the number of Entero
specitied. gram of sample.
5 PRINCIPLCE

bacteriaceae per

5.1 Maceration and dilution

Mincing of a test sample and then maceration of a test
portion with a sterile diluent, in a mechanical biender.
Preparation, from the macerate, of decimal dilutions.

5.2 Detection of the presence or absence of Entero-
bacteriaceae in a particular mass (0,1 g or 0,01 g or 0,001 g)
of meat or meat product

Introduction of 1 m! of the macerate (or the dilution 10-2

or 10‘3, in triplicate, into tubes containing a selective
enrichment broth.

6 CULTURE MEDIA, DILUTION FLUID
REAGENTS

6.1 Basic materials

AND

6.1.1 For uniformity of results, it is recommended that
uniform dehydrated culture media components or
dehydrated complete culture media be used.

6.1.2 The basic materials — peptone, tryptone, yeast
extract, ox bile, bile-salts, and water — shall meet the
requirements for preparations of bacteriological culture
media. Chemicals shall be of analytical reagent grade.
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6.2 Culture media

6.2.1 Buffered brilliant green bile glucose broth

Preparation of agar plates

Transfer portions of about 10 ml of the culture medium,
melted and cooled to approximately 45 °C, to Petri

Composition dishes (7.2.3) and allow to solidify.
peptone 100 g Immediately before use, dry the plates, preferably with
lucose 50 g the lids off and the agar surface downwards, in an oven
g ' or incubator (7.1.4) at 50 °C for 30 min.
disodium hydrogen phosphate
<N82HF’04) 6,45 g If prepared in advance, the undried plates shall not be
potassium hy L kept longer than 4 h at room temperature or 1 day at
("fﬂ'geﬂ-p‘h‘ﬁsplluua [=]
(KH,PO,) 20 g Oto5°C.
ox bile, desicdated 200 g
briltiant green 0,015¢ 6.2.3 Glucose agar
water 1000 ml Composition
Preparation tryptone 100 g
yeast extract 15 ¢
Dissolve the pomponents or the complete medium in
" . lu 10,0
the water by |boiling. The medium shall not be heated g (?ose . g
fonger than 30 min. Cool the medium rapidly. sodium chloride 50 ¢
. S bromo-cresol purple 0,015¢
Adjust the pH so that after boiling it is 7,2 £ 0,1 at
20 °C. agar 150 g
water 000 mt
Transfer portipns of 10 ml to sterile culture tubes.
Preparation
Sterilization df the medium is not desirable.
Dissolve the medium components or the ¢omplete

The medium jmay be stored for up to 1 week at O to

5°C.

6.2.2 Violet red bile glucose agar

medium in the water by boiling.

Adjust the pH so that after sterilization itis 7,0 £ 0,1 at
45 °C.

Transfer the culture medium in quantities of [15 mi to
culture tubes.

Composition Sterilize the medium for 20 min at 121 + 1 °C.
peptone 70 g Allow the medium to set in the tubes in d vertical
yeast extract 30 g position.
bile salts 15 ¢ These tubes may be stored for up to 1 week at Jto 5 °C.
glucose 100 g
dium chlorfide 5,0
sodid ! 9 6.2.4 Nutrient agar
neutral red 003 ¢
crystal violet 0,002 g Composition
agar 150 g beef extract 30¢g
water 1 000 ml peptone 5049
agar 15049
Preparation water 1 000 ml
Dissolve the components or the complete medium in Preparation

the water by boiling.

Adjust the pH so that after boiling it is 7,42 0,1 at

45 °C.

Transfer the culture medium to sterile tubes or flasks of

not more than 500 m! capacity.
Sterilization of the medium is not desirable.

This medium shall be freshly prepared.

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

Adjust the pH so that after sterilization it is 7,0+ 0,2
at 45 °C.

Transfer the culture medium to tubes or flasks of not
more than 500 ml capacity.

Sterilize the medium for 20 min at 121 £ 1 °C.
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Preparation of agar plates

Transfer portions of about 15 ml of the culture medium,
melted and cooled to approximately 45 °C, to Petri
dishes (7.2.3) and allow to solidify.

Immediately before use, dry the plates, preferably with
the lids off and the agar surface downwards, in an oven
or incubator (7.1.4) at 50 °C for 30 min.

If prepared in advance, the undried plates shall not be

kept lorger—than—4—h—atroom—temperature or 1 day at
Age+—Hah P Y

ISO5

552-1979 (E)

7.1.3 Apparatus for sterilization of glassware, blender

jars, culture media, etc.

7.1.4 Drying cabinet, oven or incubator

for drying the

surfaces of agar plates, preferably at 50+ 5 °C.

7.1.5 Incubator for maintaining the
and tubes at 37+ 1 °C.

inoculated plates

0tob5 C.

6.3 Dilutjon fluid

Compositipn
peptong 1049
sodium| chloride 8,5¢g
water 1 000 ml
Preparation

Dissolvp the components in the water by boiling.

Adjust [the pH so that after sterilization itis 7,0 £ 0,1 at
20 °C.

Transfdr part of the dilution fluid in quantities of
100 mi| to 300 ml flasks for the maceration and the
remainfler to tubes or small flasks in such quantities
that these contain 9,0 ml after sterilization.

Sterilizk the dilution fluid for 20 min at 121 = 1.%0:

6.4 Oxidase reagent
Composition

NN, NN -tetramethyl-p-phenylene

diamine dihydrochloride 109
water 100 mi
Preparatign

Dissolve the reagent in cold water.

The reagent shall be prepared immediately before use.

7.1.6 Water bath for cooling the melted,duiture medium

to 45 °C.

7.2 Glassware

The glassware shall be resistant to repeated s

7.2.1 Culture tubes and flasks for the s
storage of culture media and dilution fluid.

7.2.2 Graduated pipettes, calibrated for
use only,\with a nominail capacity of 1 ml
0,1 ml'and with an outflow opening of diam

7.2.3 Petri dishes
Dish

internal diameter
external height not less than

erilization.

erilization and

bacteriologica!
subdivided in
bter 2 to 3 mm.

90+ 2 mm
18 mm

The rim shall be ground in a plane parallel td the base.

The bottom of the dish shall be flat and pardliel to the base.

Lid
external diameter not more than

Plastics Petri dishes may also be used, eve
different dimensions from those mentioned.

7.3 Sterilization of glassware, etc.

Sterilize the glassware, etc. by one of
methods :

102 mm

n if of slightly

the following

7 APPARATUS AND GLASSWARE

7.1 Apparatus

7.1.1 Mechanical meat mincer, laboratory size, sterile,
fitted with a plate with holes of diameter not exceeding
4 mm.

7.1.2 Mechanical blender, operating at a rotational
frequency of not less than 8 000 min~ ! and not more than
45 000 min~ 1, with glass or metal blending jars of an
appropriate capacity, fitted with lids and resistant to the
conditions of sterilization.

— wet sterilization at not less than 121
than 20 min;

°C for not less

— dry sterilization at not less than 170 °C for not less

than 1 h.

8 SAMPLING

Proceed from a representative sample of a
1ISO 3100.

The sample may be stored at a temperatu
but not for longer than 1 h.

ieast 200 g. See

re of 0 to 5 °C,
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9 PROCEDURE

9.1 Pre-treatment of the sample

Grind and mix the sample twice in the meat mincer (7.1.1).
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.

9.2 Test portion

1 ml portions to the tubes containing the culture medium.
Keep the eighteen tubes for 24 h in an incubator at
37+t1°C.

9.4.3 Colony count

9.4.3.1 Transfer, with a fresh sterile pipette, four 1 mi
portions of the macerate (9.3.1) (dividing them into two
duplicate sets) and duplicate 1 m! portions of each of the
four dilutions 1072, 1073, 104 and 1075 (9.3.2, 9.33

are—0-3-4—of—beth—dilution—series—to—emptysterile Petri

Weigh, to the n
sample (9.1) intd

barest 0,1 g, about 10 g of the pre-treated
a sterile blender jar (7.1.2).

9.3 Maceration‘land dilution

9.3.1 Add to

by mass, of the
according to its
to give a total
Thus, even with
exceed 2,5 min.

9.3.2 Take, dir
of 1ml of the n
and add each p
sterile dilution fl

and dilution fluigl.

9.3.3 Mix the |
filling and emp
with the same {
to other tubes ¢
avoiding contact

he test portion nine times the quantity,
dilution fluid (6.3). Operate the blender,
rotational frequency, for sufficient time
humber of 15000 to 20 000 revolutions.
the slowest blender, this time will not

pctly after maceration, duplicate portions
hacerate (9.3.1) with a sterile 1 ml pipette
ortion to a tube containing 9 ml of the
uid (6.3), avoiding contact between pipette

quids carefully with a fresh sterile pipette,
ying the pipette ten times, and transfer,
ipette, 1 ml of each of the dilutions 10872
bntaining 9 ml of the sterile dilution fluid,
between pipette and dilution fluid.

9.3.4 Mix the ljquids carefully with a fresh-sterile pipette
as in 9.3.3 and| repeat the operations until’the required
number of dilutipns up to 1075 has been ‘made.

9.4 Inoculation and incubation

9.4.1 Presence pr absence test

of the macerate| (9:3.1) (dividing them into two triplicate

Transfer, with freshysterile pipette, six 1 ml portions
sets), or triplica£3 1.ml portions of one of the two dilutions

dishes. Start with the highest dilution (1075) dnd| proceed
to the lowest (the macerate), filling and~emptying the
pipette three times before transferring the™\ ml portions to
the dishes.

9.4.3.2 Within 5 min, pour inte the dishes 10 nmpl of the
violet red bile glucose agar {6.2:2) which has beep melted
and cooled carefully to approximately 45 °C.

9.4.3.3 Mix the contents of the Petri dishes thproughly
immediately after) the addition of the culture [medium.
Make sure that\ the dishes are in a horizontal|position
while the mixture is solidifying.

9.4.3.4 “After solidification of the mixture, add a cover
layer~of 15 to 20 ml of the violet red bile glugose agar
(6.2.2), melted and cooled as in 9.4.3.2, to| prevent
spreading growth and to obtain semi-anaerobic conditions.

9.4.3.5 Keep the twenty plates, prepared accqrding to
9.43.1 to 9.4.3.4, bottom uppermost for 24/h in an
incubator at 37 + 1 °C.

9.5 Confirmation
9.5.1 Plating out of the broth cultures

9.5.1.1 PRESENCE OR ABSENCE TEST

Streak a loopful of each of the six incubated cyitures of
9.4.1 on agar plates (6.2.2) and incubate the sjx plates
for 24 hat37+1°C.

1072 or 1073 {9.3.2 or 9.3.3) of both dilutions series, to
tubes containing buffered brilliant green bile glucose broth
(6.2.1). Keep the six tubes for 24 h in an incubator at
37+1°C.

9.4.2 Most probable number

Transfer, with a fresh sterile pipette, six 1 ml portions of
the macerate (9.3.1) (dividing them into two triplicate
sets), and triplicate 1 ml portions of each of the two
dilutions 1072 and 1073 (9.3.2 and 9.3.3) of both dilution
series, to tubes containing buffered brilliant green biie
glucose broth {6.2.1). Start with the highest dilution (1073)
and proceed to the lowest (the macerate), filling and
emptying the pipette three times before transferring the

9.5.1.2 MOST PROBABLE NUMBER

Streak a loopful of each of the eighteen incubated cultures
of 9.4.2 on agar plates (6.2.2) and incubate the eighteen
plates for 24 h at 37 £ 1 °C.

9.5.2 Selection of colonies for confirmation

95.21 PRESENCE OR ABSENCE TEST

From each of the incubated plates (9.5.1.1) on which
typical deep red colonies (with deep red precipitate haloes)
have developed, select at random five such colonies for
the biochemical confirmation tests (9.5.3).
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