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Foreword

ISO {the International Organization for Standardization) is"a worldwide federation of
national standards bodies (ISO member bodies}. The work of pregaring International
Standards is normally carried out through 1SO technical committges. Each member
body interested in a subject for which a technical ¢ommittee has bgen established has
the right to be represented on that committee-~International orgjnizations, govern-

mental and non-governmental, in liaison  with-1S0O, also take :par
collaborates closely with the International Electrotechnical Com
matters of electrotechnical standardization.

in the work. ISO

ission (IEC) on- all

Draft International Standards adopted by the technical committees are circulated to
the member bodies for voting. Publication as an International [Standard requires

approval by at least 75 % of.the member bodies casting a vote.

International Standard.}SO 6579 was prepared by Technical Committee ISO/TC 34,

Agricultural food preducts.

This second edition cancels and replaces the first edition (ISO 6579
constitutes ‘a technical revision.

1981), of which it

Annexes A, B and C form an integral part of this International Standprd. Annex D is for

information only.
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Introduction

This internatipnal Standard is intended 1o provide general guidance for the examin-
ation of products not dealt with by existing International Standards and for the
consideration| of bodies preparing reference. microbiological methods of test for
application td foods or to animal feeding stuffs. Because of the large variety of pro-
ducts within this field of application, these guidelines may not be appropriate for some
products in eyvery detail, and for other products it may be necessary to use different
methods. Neyertheless, it is hoped that in all cases every attempt will be made to apply
the guidelineg provided as far as possible and that deviations from them will only be
made if absolutely necessary for technical reasons.

When this In{ernational Standard is next reviewed, account will be taken of all infor-
mation then gvailable regarding the extent to which the guidelines have been followed
and the reasdns for deviation from them in the case of particular products.

The harmonization of test methods cannot be immediate, and, for certain groups of
products, Intgrnational Standards and/or national standards may already exist that do
not comply wjth these guidelines. In cases where International Standards already exist
for the produgt to be tested, they should be followed 1), but it is hoped that when such
standards are|reviewed they will be changed to comply with this-International Standard
so that, evenfually, the only remaining departures from these guidelines will be those
necessary for|well-established technical reasons.

1) For meat and meat products, see 1SO 3565 : 1975, Meat and meat products — Detection of
Salmonellae {Reference method). For milk and milk products, see 1SO 6785 : 1985, Milk and milk
products — Detection of Salmonslla.
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INTERNATIONAL STANDARD

ISO 6579 : 1990 (E)

Microbiology — General guidance on methods for the

detection of Sa/monella

WARNING —

only undprtaken in properly equipped laboratories, under the control of a skilled microbiologist, and

taken in the disposal of all incubated materials.

1 Scope

This Interhational Standard gives general guidance on methbds
for the detection of Salmonella.

Subject t¢ the limitations discussed in the introduction, this
Internatiopal Standard is applicable to products intended for
human cgnsumption or feeding of animals.

2 Defipitions

For the plirposes of this International Standard, the following
definitiong apply.

2.1 Salhonella : Micro-organisms which form typical. (col-
onies on [solid selective media and which display the bio-
chemical and serological characteristics described when tests
are carried out in accordance with this International) Standard.

2.2 detection of Salmonella : Determiniation of the pres-
ence or alisence of these micro-organisms, in a particular mass
of product, when tests are carried out'in/accordance with this
International Standard.

3 Pringiple

In generall the detection-of Sa/monelia necessitates four suc-
cessive stages (see dlso annex A). 1)

3.1 Prerenrichment in non-selective liquid
medium

In order to safeguard the health of laboratory personnel, it is essential that tests for detectjng Salmonella are

hat great care is

Incubation of the magnesium chloride malachite green medium
at 42 °C, and incubation of the selenite cysfine medium at the
specified temperaturg'{see 8.3.2) for 18 h tq 24 h:

3.3 Plating_out and recognition

From the cultures obtained in 3.2, inoculatign of two selective
solid media : .

= brilliant green/phenol red agar, unlegs the International
Standard appropriate to the product td be examined, or
other specific considerations {for example the isolation of
lactose-positive Salmonella), require suistitution of some
other medium as the one for obligatory yise;

— any other solid selective medium (sge 4.2.4.2). -

Incubation at the specified temperature |(see 8.4.5), and
examination after 24 h and, if necessary, aftdr 48 h to check for
the presence of colonies which, from their ¢haracteristics, are
considered to be presumptive Saimonella.

3.4 Confirmation

Subculturing of colonies of presumptive Sa/monella, plated out
as described in 3.3, and confirmation by megans of appropriate
biochemical and serological tests.

4 Culture media, reagents and Tera

Inoculation of buffered peptone water (also used as diluent)
with the test portion, and incubation at the specified tempera-
ture (see 8.2) for 16 h to 20 h.

3.2 Enrichment in selective liquid media

Inoculation of a magnesium chloride malachite green medium
and of a selenite cystine medium with the culture obtained
in-3.1.

4.1 Basic materials

In order to improve the reproducibility of the results, it is
recommended that dehydrated basic components or complete
dehydrated media be used for the preparation of culture media.
The manufacturer’s instructions shall be rigorously followed.

The chemicals used for preparing the culture media and the
reagents shall be of recognized analytical grade.

1} Salmonelia may be present in small numbers and are often. accompanied by considerably Jarger numbers of other members of Enterobacteriaceae
or of other families. Therefore, selective enrichment is necessary; furthermore, pre-enrichment is often necessary to permit detection of injured

Salmonella.
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The water used shall be distilled or deionized water, and shall
be free from substances that might inhibit growth of micro-
organisms under the test conditions.

Measurements of pH shall be carried out by means of the pH-
meter {5.8), measurements being referred to a temperature of
25 °C. )

If the prepared culture media and prepared, reagents are not
used immediately, they shall, unless otherwise specified, be
kept in the dark at a temperature between 0 °C and 5 °C, but
for no longer than 1 month, and in conditions that prevent any
change in their composition.

4.2.7 Urea agar (Christensen).

See clause B.7.

4.2.8 Lysine decarboxylation medium.

-See clause B.8.

4.2.9 Reagent for detection of 5- galactosndase (or pre-
pared paper discs, used in accordance with the manufac-
turer’s instructions).

42 Cultute media and reagents

NOTE — Becalise of the large number of culture media and reagents,
it has been cosidered preferable, for the clarity of the text, to give
their compositipn and preparation in annex B.

4.2.1 Non-delective pre-enrichment medium : buffered
peptone water.

See clause B|1.

4.2.2 First 'relective enrichment medium: Rappaport-
Vassiliadis magnesium chloride malachite green medium
{RV medium)

See clause B 2‘.

4.2.3 Second selective enrichment medium : selenité
cystine medjum.

See clause B|3.

4.2.4° Selective solid plating-out media.

4.2.41 First medium : phenol red/bnlhant green agar
{Edel and Kampelmacher).

See clause Bl4.

This first medium is compulsory unless otherwise stated
(see 3.3).

42.4.2 Secbnd medium.

See clause B.9.

4.2.10 Reagents for Voges-Proskauer-reaction.

See clause B.10.
4.2.10.1 VP medium.
4.2.10.2 Creatine solution (N-amidinosarcdsinel.
4.2.10.3 [1-ndphthol, ethanolic solution.

4,2.104 Potassium hydroxide solution.

4.2.11 7eagents for indole reaction.

See clause B.11.
4.2,11.1 Tryptone/tryptophan medium (by Liutov).

4.2.11.2 | Kovacs reagent.

4.2.12 Semi-solid nutrient agar.

See clause B.12.

4.2.13  Saline solution.

See clause B.13.

4.3 Sera

The choice of the second medium is left to the discretion of the
testing laboratory, unless there is a specific International Stan-
dard, relating to the product to be examined, which specifies
the composmon of this second medium..

4.2.5 Nutrient agar.

See clause B.5.

42,6 Triple sugat/iron agar (TS| agar).

See clause B.6.

Several types of agglutinant sera containing antibodies for one
or several O-antigens are available commercially, i.e. anti-sera
containing one or more “O" groups {(called monovalent or
polyvalent anti-O sera), anti-Vi sera, and anti-sera containing
antibodies for one or several H-factors (called monovalent or
polyvalent anti-H. sera). .

Every attempt should be made to ensure that the anti-sera used
are adeguate to provide for the detection of all Sa/monella
serotypes. Assistance towards this objective may be obtained
by using anti-sera prepared by a supplier recognized as com-
petent {for example, an appropriate government agency).
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5 Apparatus and glassware

NOTE — Disposable apparatus is an acceptable alternative to reusable
glassware if it has suitable specifications.

Usual microbiological laboratory equipment and, in particular,
the following.

5.1 Apparatus for dry sterilization (oven) or wet steril-
ization (autoclave), {autoclave either operating separately or
being part of a general apparatus for the preparation and
distribution of media).

ill come into contact with the diluent,

ISO 6579 : 1990 (E)

5.9 Culture bottles or flasks2), for sterilization and storage
of culture media and incubation of liquid media.

5.10 Culture tubes, 8 mm in diameter and 160 mm in
length, for the lysine decarboxylation medium.

5.11 Measuring cylinders, for preparation of the complete
media. .

5.12 Graduated pipettes, of nominal capacities 10 ml and
1 ml, graduated respectively in 0,5 ml and 0,1 ml divisions.

reagents. It shall be capable of being controlled at
121 °C %|1 °C, and at 115 °C + 1 °C, as indicated in annex B.

5.2 Drying cabinet or oven, ventilated by convection (for
drying the surface of agar plates), capable of being controlled
at50 °C i 1 °C.

5.3 Ovgn, capable of being controlled at 35 °C + 1 °C or
37 °C % || °C, depending on the temperature adopted?) (for
maintaining the inoculated media, plates and tubes within ene
of these temperature ranges).

5.4 Water-bath, capable of being controlled at
42,0 °C # 0,1 °C, or oven, capable of being controlled at
420°C 4 0,5 °C (for maintaining inoculated liquid media
within ong of these temperature ranges)(

5.5 Water-baths (for heating &nd ‘cooling solutions and
culture media to the appropriatetemperatures), capable of
being controiled at 45°C.+1°C, 556°C £ 1°C and
70°C £ | °C.

5.6 Water-bath, ,~capable of being controlled at
35°C £ | °C or 32.9°C £ 1°C, depending on the tempera-
ture adopted 1),

57 Lo
diameter approximately 3 mm.

5.8 pH-meter, having an accuracy of calibration of
+ 0,1 pH unit at 25 °C.

5.13 Petri dishes, of small size (30 mim\fo 100 mm) and/or
large size (140 mm).

6 Sampling

Carry out sampling insaccordance with the specific Inter-
national Standard appropriate to the product concerned. If
there is no specific International Standard, [t is recommended
that the parties €oncerned come to an ggreement on this
subject.

7 Preparation of the test sampl

Séerthe specific International Standard apptopriate to the pro-
duct concerned. If there is no specific International Standard, it
is recommended that the parties concerned [come to an agree-
ment on this subject.

8 Procedure

8.1 Test portion and initial suspension

Refer to the International Standard appropriate to.the product
under examination.

For preparation of the initial suspension, use as diluent the pre-
enrichment medium specified in 4.2.1.

In general, to prepare the initial suspension, 3dd a 25 g test por-
tion to 225 mi of pre-enrichment medium (4.2.1), which is the
ratio of test portion to pre-enrichment mediym specified in this
method. 3}

If the prescribed test portion is other than 25 g, use the
necessary quantity of pre-enrichment medium to yield approxi-
ma ; ation S 10 volu

NOTE — Dried, powdered, food products may need a special rehydra-
tion procedure to enhance the recovery of Sa/monefla. Two techniques

-may be used for this purpose, that of immersion and that of agitation.

1). The temperature should be agreed between the parties concerned and ‘recorded in the test report.

2) Bottles or flasks with non-toxic metal screw-caps may be used.

3) To reduce the examination workload when more than one 25 g test portion from a specified lot of food has to be examined, and when evidence is
available that compositing (pooling the test portions) does not affect the result for that particular food, the test portions may be composited. For
example, if 10 test portions of 26 g are to be examined, combine the 10 units to form a composite test portion of 250 g and add 2,25 iitres of pre-
enrichment broth. Alternatively, the 0,1 ml {RV medium) and 10 mi (selenite cystine medium} portions of the pre-enrichment broths from the
10 separate test portions {8.3.1) may be composited for enrichment in 0,1 litre and 1 litre respectively of selective enrichment medium.
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Refer for this purpose to.the International Standard appropriate to the
product under examination. If such a standard is not available, it is
recommended that the parties concerned come to an agreement on
this subject.

8.2 Non-selective pre-enrichment

Incubate the initial suspension at the specified temperature, i.e.
at 35 °C or 37 °C1), for not less than 16 h and not more than
20 h.

8.3 Selective enrichment

8.4.3 Turn the dishes (8.4.1 and-8.4.2) so that the bottom is
uppermost, and place them in an oven (5.3) controlled at the
specified temperature, i.e. at 35 °C or 37 °C.1

8.4.4  After a total incubation period of 48 h (see 8.3.2 and
8.4.3), repeat the procedure described in 8.4.1 to 8.4.3 using
the two inoculated enrichment media.

8.4.5 After incubation for 20 h to 24 h, examine the dishes
(8.4.4) for| the presence of typical colonies of Saimonella.
Typical colonies of Salmonella grown on phenol red/brilliant
green agar/cause the colour of the medium to change from pink

8.3.1 Transfer 0,1 ml of the culture obtained in 8.2 to a tube
containing 1q mi of the RV medium (4.2.2); transfer another
10 ml of the dulture obtained in 8.2 to a flask containing 100 ml
of selenite cyptine medium {(4.2.3) 2),

8.3.2 Incubate the two inoculated media (8.3.1) for 18 h to
24 h as followys :

a) the inpculated RV medium at 42 °C;

b} the inpculated selenite cystine medium at thé specified
temperature, i.e. at 35 °C or 37 °C13),

8.4 Plating out and identification

8.4.1 After |ncubation (see 8.3.2) for 18 h to 24 h, take, by
means of a lboop (5.7), a streak from the culture in the RV
medium, and|inoculate the surface of one large-size Petri dish
containing the first selective plating-out medium (generally the
phenol red/brilliant green agar, see 4.2.4.1), so that well-
isolated colorjies will be obtained.

NOTE — The following method of streaking is recommended when
phenol red/brifiant green agar is used.\Use one loop (6.7} for two
dishes. Take 4 droplet from the edge’ of the surface of the fluid.
Inoculate both [dishes according/to the two diagrams in annex D. Use

to red.

8.4.6 If growth is slight or if no typical colonieg of Salmonella
are present, reincubate at 35 °C orat'37 °C1 fof a further 18 h
to 24 h.

Re-examine the plates for-the presence of typifal colonies of
Salmonella.

NOTE — Any typicalér suspect colony should be subjected to a confir-
mation (8.5); thé\recognition of colonies of Salmongfla is to a large
extent a matter of experience, and their appeafnce may vary
somewhat,[.not only' from species to species, but algo from batch to
batch of ‘medium. In this respect, agglutination, at this stage, of col-
onies With polyvalent Sa/monella anti-serum may facifitate recognition
of stispected colonies.

8.5 Confirmation

8.5.1 Selection of colonies for confirmation

For confirmation, take from each plate of pach selective
medium {see 8.4.5 and 8.4.6), five colonies copsidered to be
typical or suspect.

If on one plate there are fewer than five typi
colonies, | take for confirmation all the typical d
onies.

Streak the selected colonies onto the surfac

Cal or suspect
r suspect col-

b of pre-dried

the whole dish;
not flame the Id
passing to the

loop streaks sheuld be spaced about 0,5 cm apart. (Do
op or recharge,it after making the first streak, nor when
second dish.Y When only one large dish is used, the

nutrient agar plates (4.2.5), in a manner which will allow well-
isolated colonies to develop. :

method of stregking should be as indicated fqr the first dish in annex D.

8.4.2 Using the-culture in the selenite cystine medium, repeat

Incubate the inoculated plates at 35 °C or 37 °
24 h.

C1) for 18 h to

the procedure described in 8.4.1 with the two selective plating-
out media.

Use pure cultures for biochemical and serologica

1) The temperature should be agreed between the parties concerned and recorded in the test report.

2) To reduce the examination workload when more than one 25 g test portion from a specified lot of food has to be examined, and when evidence is
available that compositing (pooling the test portions} does not affect the result for that particular food, the test portions may be composited. For
example, if 10 test portions of 25 g are to be examined, combine the 10 units to form a composite test portion of 260 g and add 2,25 litres of pre-
enrichment broth. Alternatively, the 0,1 mi (RV medium) and 10 ml {selenite cystine medium) portions of the pre-enrichment

10 separate test portions (8.3.1) may be composited for enrichment in 0,1 litre and 1

| confirmation.

broths from the

Hitre respectively of selective enrichment medium.

3) For the selenite cystine medium, it may, in some cases, be advantageous to raise the incubation temperature to 42 °C. This modification should

be indicated in the test report.
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8.5.2 Biochemical confirmation
By means of an inoculating wire, inoculate the media specified

in 8.5.2.1 to 8.5.2.6 with each of the cultures obtained from the
colonies selected in 8.5.1.

8.5.2.1 TSI agar (4.2.6)
Streak the agar slope surface and stab the butt.

Incubate for 24 h at 35 °C or 37 °C.

1SO 6579 : 1990 (E)

Incubate for 24 h at 35 °C or 37 °C 1.
A purple colour after incubation indicates a positive reaction.

A yellow colour indicates a negative reaction.

8.5.2.4 Reagent for detection of f-galactosidase (4.2.9)

Suspend a loopful of the suspected colony in a tube containing
0,25 mi of the saline solution (4.2.13).

Add 1 drop of toluene and shake the tube.

Interpret thechangesmthemedium-as-foltows—
Butt

: glucose positive (fermen-
tation of glucose}

yellow

. glucose negative {no
fermentation of glucose)

red or upnchanged

black : formation of hydrogen
suifide
bubbles|or cracks : gas formation from glucose

Slant surface

: lactose and/or sucrose
positive (lactose and/or
sucrose used)

yellow

: lactose and sucrose
negative (neither lactose nor
sucrose used)

red or upchanged

Typical Salinonella cultures show alkaline (red)\slants with gas
formation and acid (yellow) butts, with (in about 90 % of the
cases) formation of hydrogen sulfide (blackening of the agar).

When a lagtose-positive Sa/monella-is isolated (see 3.3), the
TSI slant |is yellow. Thus, préliminary confirmation of

Salmonella pultures shall notdbe based on the results of the TSI
agar test only {see 8.5.3).

8.5.2.2 Urea agar{4:2:7)

Streak the agar slope surface.

Put the tube in a water-bath controlled at 35°9C or 37 °C 1) and
leave for several minutes.

Add 0,25 ml of the reagent for detection of $-galactosidase and
mix.

Replace the tube in the.water-bath controjled at 35 °C or
37 °C1), leave for 24 hy, examining the tube at intervals.

A vellow colour’indicates a positive reaction], The reaction is
often apparent after 20 min.

If prepared. paper disc’s (4.2.9) are used, follpw the manufac-
turer'siinstructions.
8.5.2.5 Medium for Voges-Proskauer reacti¢n (4.2.10)

Suspend a loopful of the suspected colony in g sterile tube con-
taining 0,2 ml of the VP medium (4.2.10.1).

Incubate for 24 h at 35 °C or 37 °C1.
After incubation, add 2 drops of the creatine sglution (4.2.10.2),
3 drops of the ethanolic 1-naphthol solution (42.10.3) and then
2 drops of the potassium hydroxide solution ((4.2.10.4); shake
after the addition of each reagent.
The formation of a pink to bright red colofir within 15 min
indicates a positive reaction.

8.5.2.6 Medium for indole reaction {4.2.11)

Inoculate a tube containing 5 mi of the trygtone-tryptophan
medium (4.2.11.1) with the suspected colony

Incubate for 24 h at 35 °C or 37 °C" and examine at intervals.
If the reaction is positive, splitting of urea liberates ammonia,

which changes the colour of phenol red to rose-pink and later
to deep cerise. The reaction is often apparent after 2 hto 4 h.

8.5.2.3 Lysine decarboxylation medium (4.2.8)

Inoculate just below the surface of the liquid medium.

Incubate for 24 h at 35 °C or 37 °CT\.
After incubation, add 1 ml of the Kovacs reagent (4.2.11.2).
The formation of a red ring indicates a positive reaction.

A yellow-brown ring indicates a negative reaction.

1) The temperature should be agreed between the parties concerned and recorded in the test report.
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Disperse in this drop part of the colony to be tested, so as to
obtain a homogeneous and turbid suspension.

8.5.2.7 Interpretation of the biochemical tests

Salmonella generally show the following reactions ) : _
Rock the slide gently for 30 s to 60.s.

i Percentage Observe the result against a dark background, preferably with
Positive £ Sal ol .
or "anogu'f;%'f) - the aid of |a magnifying glass.
r:egatt_ive showing the
eaction | eaction? If the bacteria have clumped into more or less distinct units, the
TS! glucose (acid formation) strain is considered auto-agglutinable, and shall not be sub-
(8.5.2.1) " 100 mitted to the following tests as the detection of the antigens is
e impossiblg. s
TS| glucosg_{gas formation)
3)
(8.5.2.1) + ‘ 9.9 8.6.3.2 Examination for O-antigens
TSI lactosg Usi l ized lutinabl
8.5.2.1) _ 99.24) sing one pure colony recognized as nor-auto-agglutinable,
! ! proceed according to 8.5.3.1, using,1'diop of thq anti-O serum
TSI sucrosk 4.3 instead of the saline solutior,
(8.5.2.1) - 99,56 Sl oo . e
, If agglutination occurs, the feaction is considered positive.
TSI hydroden sulfide
(8.5.2.1) + 91,6 Use the poly- and mongvalent sera one after the other.
Urea splittip .S .
r(8 582_2; g o 100 8.5.3.3 Examination for Vi-antigens
Lysine decirboxylation Proceed ccordin‘g to 8.5.3.1, but using 1 drop [of the anti-Vi
(8.5.2.3) + 94 6 serum (4.8} instead of the saline solution.
B-galactosiflase reaction If.aggiutination occurs, the reaction is considerefi positive.
(8.5.2.4) - 98,54
Vogeé-Proskauer reaction 8.5.3.4 Examination for H-antigens
8.6.2.5 - 100
( ) Inoculate the semi-solid nutrient agar (4.2.12} with a pure non-
Indole reaction auto-agglutinable colony.
(8.5.2.6} - 98,9 .
Incubate the medium for 18 h to 24 h at 35 °C of 37 °C5).
8.5.3 Serolopical confirmation Use this quiture for examination for the H-antigens, proceeding
according to 8.5.3.1, but using 1 drop of the anti-H serum (4.3}
The detection| of the presence of\Salmonella O-, Vi- and instead of the saline solution.
H-antigens is tpsted by slide agglutination with the appropriate g o . »
sera, from pufe colonies {8.5:1) and after auto-agglutinable If agglutination occurs, the reaction is considereq! positive.
strains have bgen eliminated.
8.56.4 Interpretation of biochemical and ser¢logical
8.5.3.1 Elimination of. auto-agglutinable strains reaction
Place 1 drop |of the saline solution (4.2.13) on a carefully Table 1 gives the interpretation of the confirmatoly tests (8.5.2

cleaned glass slide.

and 8.5.3) carried out on the colonies used (8.5.

).

1) W. H. Ewing and M. M. Ball. The biochemical reactions of members of the genus|Salmonelfa (1966}. National Communicable Disease Center,
Atlanta, Georgia, USA. .

2) These percentages indicate only that not all strains of Sa/monella show the reactions marked + or — . These percentages may vary from country
to country and from food product to food product. )

3} Salmonella typhi is anaerogenic.

4) The Salmonefla subgenus Il {Arizona) gives positive or negative lactose reactions but is always f-galactosidase-positive. The Salmonella
subgenus |l gives a negative lactose reaction, but may give a positive S-galactosidase reaction. For the study of strains, it may be useful to carry out
complementary biochemical tests.

5) The temperature should be agreed between the parties concerned and recorded in the test report.
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8.5.5 Definitive confirmation

Strains which are considered to be Salmonella, or which may
be Salmpnella, (see table 1) shall be sent to a recognized
Salmonella reference centre for definitive typing.

This disphtch shall be accompanied by all possible information
concernimg the strain(s).

Table 1 9 Expression of results
Biochemical Auto- Serological |, .o In accordance with the results of the interpretation_, indicate the
reactions | agglutination| reactions nterpretatio presence ot absence of Sa/monella in a test portion of x g of
Typical No O-, Vi- or Strains con- product.
H-antigen sidered to be
positive Salmonella
. 10 Test report
Typical No All reactions
negative The test report shall specify the method used and the resuilts
Typical Yes Not tested May be obtained. It shall also mention all operating conditions not
{se¢ 8.5.3.1) Salmonella specified in this International Standard, or regarded as op-
No typical No O-, Vi- or tional, together with details of any incidents which may have
reactions H-antigen influenced the resulits.
postive
Report, in particular, the incubation témperature used, i.e.
No typichl No All reactions Not considered 35 °C or 37 °C, and in the case qf the selenfte cystine medium,
reaction negative to be whether the temperature was raised to 42 PC.
Salmonella . :
e - - The test report shall also state whether a(positive result was
NOTE '?:"Fg'cat,:f” tl.uts C;’ge?ﬂy a\///allable t‘)’°mm3'°'a"y and obtained only when using. @ plating-out medium (4.2.4) not
permitting the identitication of Salmonelia may be used. specified in this International Standard.

The test report shaliCinclude all information necessary for the
complete identification of the sample.

11 Quality assurance

To check the ability to detect Sa/monella with the methods and
media »described in this International Standard, reference
samples should be introduced into contro] flasks of the pre-
enrichment medium (see 4.2.1). Proceed with the control flasks
as for the test cultures.
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Annex A
(normative)

Diagram of procedure

Test portion, 25 g
+

Pre-enrichrment-redium—{4-2. 1,225 ml

Incubation for 16 h t0-20 h at 35 °C jor 37 °C

10 ml of cuiture .

Selenite cystine mediur (4.2.3)

0|1 mi of culture ewgf———————  Selective enrichment

Y

Magnesium chloride malachite green
Ixedium {(4.2.2)
Incu

ation at 42 °C for
18hto 24 h

Incubation at 35 °C or 37 °C for
18hto24h

Plating-out
on selective media

/ in Petri dishes

1st medium
(4.2.4.1)

\

Incubation at 35 °C or 37 °
20hto24h

J

Five characteristic colonies (for each
plate)

2nd medium
(4.2.4.2)

o

for ’

Inoculation on nutrient agar

Incubation at 35 °C or 37 °(
18hto24 h

=

Biochemical confirmation (8.5.2) Serological confirmation (8.5.3)

Interpretation of resuit
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Annex B
(normative)

Composition and preparation of culture media and reagents

B.1 Buffered peptone water Preparation
C . Dissolve the magnesium chloride in the water.
omposition
A As this salt is very hygroscopic it is advisable to dissolve the
PGP_TO ] U0y SITire CONTENTS of magnesium chioride frpm a newly opened
sadiur chloride 50g container in such a way that the coticehtration of the sol-
disodiyim hydrogen phosphate dodecahydrate ution is 0,4 g/ml.

{N3,HPO,- 12H,0) 9,0g ,
potasgium dihydrogen phosphate (KH,PO,) 159 The solution can be kept in @brown gipss bottle at room
water ‘ 1000 ml temperature.

. Preparatign B.2.3 Solution C

Dissolye the components in the water, by heating if Composition
necesgary. '

" malachite green oxalate 0,49
Adjus{ the pH, if necessary, so that after sterilization it is water 100 mi
7.0. .

Preparation
Distribute the medium into flasks of suitable capacity to ob- Dissolve the malaghite green oxalate in {he water.
tain the portions necessary for the test. . L
The solution can be kept in a brown glass bottle at room

Sterilige for 20 min at 121 °C + 1°C. temperature.

B.2.4 Complete medium
B.2 Rappaport-Vassiliadis magnesium

chloridg¢ malachite green medium Composition
solution A 1000 ml
B.2.1 ‘Solution A solution B 100 ml
solution C 10 ml
. Solution Preparation )
trvpto e ) ) 509 Add to 1000 ml of solution A, 100 mi |of solution B and
sodiun chloride 80g 10 ml of solution C.
potasgum dihydrogenphosphate (KH,PO,) 1,69
water 1000 ml Adjust the pH, if necessary, so -that after sterilization it is
5,2.
Preparatign . . . .
Distribute before use into test tubes.in 10 ml quantities.
_%sggl g-the*components in the water by heating to about Sterilize at 115 °C % 1 °C for 15 min.

Store the prepared medium in the refrigerator.
The solution shall be prepared on the day of preparation of .

the RV medium. . . .
B.3 Selenite cystine medium

B.2.2 Solution B B.3.1 Base

Composition Composition
magnesium chloride sextahydrate (MgCl,-6H,0) 400,09 tryptone 1) 509
water 1000 ml lactose 409

1) This term is used at present only by certain producers of media. Any other casein digest giving comparable results may be used.
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disodium hydrogen phosphate dodecahydrate

(Nay,HPO,- 12H,0) 10,09
sodium hydrogenselenite 409
water 1000 ml

Preparation

Dissolve the first three basic components in the water by
boiling for 5 min. After cooling, add the sodium hydrogen-
selenite.

Adjust the pH, if necessary, so that it is 7.0.

sodium dihydrogen phosphate {(NaH,PO,) 06g

agar 12gto18g2

water 900 ml
Preparation

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

Adjust the pH, if necessary, so that after sterilization it is

B.3.2 L-cysLine solution

Composition
L-cystine 0,19
sodium hydfoxide solution, c(NaOH) = 1 moal/1V 15m)
Preparation

Dilute to 10 ml with sterile water in. a steriie flask.

Do not sterjlize.

B.3.3 Complete medium

Composition
base 1000 mi
L-cystine sglution 10 mi
Preparation

Cool the bdse and add the L-cystine solution aseptically.
Adjust the pH, if necessary, so that it is7,0x

Distribute the medium aseptically \into sterile flasks of
suitable capacity to obtain the_portions necessary for the

test.

Use the mddium on the day of preparation.

B.4 Phenol réd/brilliant green agar (Edel and
Kampelmachef)

jate capacity.

10,0g
10,0g
0,09¢g
100 ml
Dissolve the components in the water.
Heat il a water-bath for 20 min at 70 °C & 1[°C.
Cool to 55 °C + 1 °C and use immediately.
B.4.3 Brilliant green solution
Composition
brilliant green (see specifications
in ahnex C) about0,5g
water 100 mi

Preparation
Add the brilliant green to the water.

Store| the solution for at least one day in the|dark to allow
auto-sterilization to occur.

B.4.1 Base

Composition
meat extract powder 509
peptone 10,09
yeast extract powder 30g
disodium hydrogen phosphate (Na,HPO ) 1,09

1) Hitherto expressed as ‘1 N solution”.

2) Depending on the gel strength of the agar.

10

B.4.4 l omplete medium

Composition
base 900 mi
suga ]/ phenol red solution 100 mi
brilli

nt green solution Tmi



https://standardsiso.com/api/?name=b4923971b89f6110fd76df0384e329f8

Preparation

Add, under aseptic conditions, the brilliant green solution to
the  sugar/phenol red solution cooled to approximately

55 °C.

Add to

B45 P

the base at 50 °C to 55 °C and mix.

reparation of the agar plates

Place in each of an appropriate number of large Petri dishes

(5.13) abo
(B.4.4). (I
the mediu

Immediatg
with the lj
controlled
of the aga

If prepareq

no longer
refrigerato

ut 40 ml of the freshly prepared complete medium
out 16 ml af

sucrose
glucose
iron{1ll) citrate

sodium thiosulfate

phenol red
agar
water

Preparation

ISO 6579 : 1990 (E)

10,09

109

0,39

0,3g
0,024¢9
12gto18g"
1000 mi

Dissolve the dehydrated components or the complete
dehydrated medium in the water, by heating if necessary.

M in small Petri dishes.) Allow to solidify.

ly before use, dry the agar plates carefully (preferably
s off and the agar surface downwards) in an oven
at 50 °C + 1 °C (5.2) for 30 min, or until the surface
r is dry.

in advance, the undried agar plates shall be kept for
than 4 h at room temperature or one day in the
r. ‘

B.5 Nytrient agar

Compositi|
meat €]
pepton

agar
water

Preparatio

Dissol
dehydr

Adjust
is 7,0.

- Transfg

On
ktract 30g
3] 509
12gto 18gM
1000-ml

d
e the dehydrated components or . the complete

hted medium in the water, by heating if necessary.

the pH, if necessary, so that-after sterilization it

r the culture medium,into tubes or bottles of ap-

propriate capacity.

Steriliz

Preparatio

b for 20 min at 121 °C £ 1 °C.

n of nutrient agar plates

Transfq

rabout 15 ml of the melted medium to sterile small

Petri dishes (513} and proceed asin B 4.5

Adjust 'the pH,
is 7,4.

7 necessary, so that after sterilization it

Transfer the medium in quantitiessof 10 mi to test tubes.

Sterilize for 10 min at 121¢2C\t: 1 °C.

Allow to set in a sloping position to givie a butt of depth

2,5 cm.

B.7 Urea agar (Christensen)

B.7.1 ~Base
Composition
peptone

glucose
sodium chloride

potassium dihydrogen phosphate (KH2PO4

phenol red
agar
water

Preparation

109

1,09

5,09

209
0,012¢g
12gto18g"
1000 ml

~—

Dissolve the dehydrated base components or the complete

dehydrated base in the water, by heatingd

Adjust the pH,
is 6,8.

Sterilize for 20 min at 121 °C + 1 °C.

B.7.2 Urea solution

if necessary.

if necessary, so that after sterilization it

B.6 Triple sugar/iron agar (TSl agar)

Composition
meat extract 3,09
yeast extract 3.0g
peptone 200g
sodium chloride 5,09
lactose 10,09

1 Depending on thé gel strength of the agar.

Composition
urea 400 ¢
water to a final volume of 1000 mi

Preparation

Dissolve the urea in the water.

Sterilize by filtration and check the sterility.

{For details of the technique of sterilization by filtration,
refer to any appropriate textbook on microbiology.)

1
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B.7.3 Complete medium

Composition
base (B.7.1) 950 mi
urea solution (B.7.2) 50 mi

Preparation

Add, under aseptic conditions, the urea solution to the
base, previously meited and then cooled to 45 °C + 1 °C.

B.9.2 ONPG solution

Compositio

nitrophenyl 8-D-galactopyranoside (ONPG)
water

Preparatio
Dissolve the ONPG in the water at 50 °C & 1 °C.

Cool thF solution.

in a sloping position.

B.8 Lysine decarboxylation medium

Composition
L-lysine mopohydrochloride 5049
yeast extragt 30¢g
glucose 1,09
bromocresgl purple 0,0159g
water 1000 mi
Preparation

Dissolve the components in the water, by heating if
necessary. ,

" Adjust the|pH, if necessary, so that after sterilization,it
is 6,8.

Transfer th¢ medium in quantities of 5 ml to narrow culture
tubes (5.10).

Sterilize fof 10 min at 121 °C % 1 °C:
B.9 p-galactosidase reagent

B.9.1 Buffer solution

Composition

B.9.3 Complete reagent

Composition

buffer solution (B.9.1)
ONPG solution (B.9.2)

Preparation

Add thb buffer solution to the ONPG solutior].

0,08g
15ml

5mi
15 mi

B.10 ﬁeagents for Voges-Proskauef reaction

B.10.1 VP medium
Composit/fon

peptoﬁe

glucose

dipotassium hydrogen phosphate (K,HPO,)
water | ‘

Preparation

709
50g9
504
1000 mi

Dissolye the components in the water, Ry heating if

necessary.

Adjus{ the pH, if necessary, so that after fterilization it

is 6,9.

Transfer 3 ml of the medium into each of seyeral tubes.

sodium dihydrogen phosphate (NaH,PO,) 699
sodium hydroxide, approximately
0,1 mal/| solution

water to.a final volume of

3 ml (approximately)
50 mi

Preparation

Dissolve tthe sodium dihydrogen phosphate . in  approxi-
mately 45 ml of water.

Adjust the pH to 7,0 with the sodium hydroxide solution.

Add water to a final volume of 50 ml.

12

PP -

B.10.2 Creatine solution (N-amidinosarcosine)

Composition
1

* creatine monohydrate
water,

Preparation

Dissolve the creatine monohydrate in the water.

0,5g
100 ml
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