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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 preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

Salmonella species are bacteria which are widely distributed all over the world. They are usually classified as
pathogens, although their virulence and pathogenesis vary widely. The natural hosts of Salmonella include
humans, agricultural and domestic livestock, and wild animals including birds. Humans and animals can
excrete these bacteria while carrying them asymptomatically as well as during disease. It is therefore
[ i iminate the i : i i i nsmission of

Salmpnella can cause severe disease.

Sincg water is a recognized vehicle of infection, the presence or absence of Salmonella is|monitpred in water
wherg there is perceived to be a risk of infection. Salmonella can be present in all types of domestic and
agricpltural waste water, freshwaters, including ground and drinking waters, as well as sea water.

The detection of Salmonella in water usually requires a concentration step./Since Salmonella|cells can be
presgnt in low numbers and injured in the aqueous environment, their detéetion in water usually requires a
pre-gnrichment step.

© 1SO 2010 — All rights reserved Vv
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INTERNATIONAL STANDARD

ISO 19250:2010(E)

Water quality — Detection of Salmonella spp.

WARNING — In order to safeguard the health of laboratory personnel, it is essential that tests for

detecting Salmonella, and especially S. en
ipped laboratories, under the control of a skilled microbiologist, and that great care be
osal of all incubated materials.

arried out by suitably trained staff.

Scope

This
confi
other

International Standard specifies a method for .the” detection of Salmonella spp. (prdg
med) in water samples. It is possible that, for epidemiological purposes or during outbreak i
media are also required.

WARNING — It is possible that the method does not recover all Salmonella ser. Tyj
Paratyphi.

NOTEH
samp

For a semi-quantitative approach, most probable number (MPN) tests can be performed usi
e volumes. For these cases, the velume of the buffered peptone water is adjusted accordingly.

2 Normative references

The following referencéd documents are indispensable for the application of this documen
refergnces, only thevedition cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO ¢
spp.

579, Microbiology of food and animal feeding stuffs — Horizontal method for the detection (

terica subsp. enterica ser. Typhi (Salmonella ser.

Typhi) and
in properly
taken in the

actice. This
its use. It is
H to ensure

RTANT — It is absolutely essential that tests conducted according to this Internationpal Standard

sumptive or
hvestigations,

hi and ser.

g appropriate

t. For dated
b referenced

f Salmonella

ISO 6887-1, Microbiology of food and animal feeding stuffs — Preparation of test samples, initial suspension
and decimal dilutions for microbiological examination — Part 1: General rules for the preparation of the initial

suspension and decimal dilutions

ISO 7218, Microbiology of food and animal feeding stuffs — General requirements and guidance for

microbiological examinations
ISO 7704, Water quality — Evaluation of membrane filters used for microbiological analyses
ISO 8199, Water quality — General guidance on the enumeration of micro-organisms by culture

ISO 19458, Water quality — Sampling for microbiological analysis

© 1SO 2010 — All rights reserved
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3 Terms

and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

presumptive Salmonella spp.
bacteria which grow in the selective enrichment medium specified, and form typical or atypical colonies on the
solid selective media

3.2

confirmed Salmonelia spp.

bacteria whig
on the solid

NOTE TH
Standard.

3.3
Salmonella

determinatio

3.4

Salmonella spp.

Salmonella
microorganis|
biochemical

4 Principle

4.1 Gene

The detectio

Pre-enrichment is often necessary to permit detection of low numbers of Salmonella or injured Salmo

Some Salm
Furthermore
numbers of
necessary.

4.2 Pre-e

Buffered pep
dilutions, the]
filtration and

elective media, and which display specfic biochemical and serological characteristics

Hetection
n of the presence or absence of Salmonella (3.4)

ms which form typical or atypical colonies on solid selective media and which display sp
bnd serological characteristics

al

h of Salmonella necessitates four successive stages (see also Annex A).

bnella and those which ,are’/sublethally injured may require additional incubation time
Salmonella can be present in small numbers and are often accompanied by considerably |

nies

e specific biochemical and serological characteristics are determined by tests specified in thisihterngtional

ecific

hella.
(4.3).
arger

pother members of Enterobacteriaceae or of other families. Therefore, selective enrichmegnt is

nrichment.innon-selective liquid medium

tone water (B.1) is inoculated at ambient temperature with a known volume of the sample
h incubated at (36 £ 2) °C for (18 £ 2) h. Larger volumes can be concentrated using mem
the-membrane filter is then added to buffered peptone water.

or its
brane

NOTE

medium (4.3) produce better results.

For waste water it has been shown that shorter incubation times or direct inoculation of the sample in selective

For a semi-quantitative approach, MPN tests can be performed using appropriate sample volumes. In these
cases, adjust the volumes of the buffered peptone water accordingly.

4.3 Enrichment in selective liquid media

Rappaport-Vassiliadis medium with soya (RVS broth) and Muller-Kauffmann tetrathionate-novobiocin broth

(MKTTn) are

inoculated with the culture obtained in 4.2.

The RVS broth is incubated at (41,5 + 1) °C for (24 = 3) h and the MKTTn broth at (37 £ 1) °C for (24 + 3) h.

© 1SO 2010 — All rights reserved
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To detect slow-growing Salmonella spp., incubate the enrichment broth for a further (24 + 3) h to a total of
(48+4)hat(41,5+1,0) °C.

NOTE

Salmonella Typhi and Salmonella Paratyphi A are usually not important in routine water quality monitoring, but

can be relevant in epidemiological investigations. MKTTn broth is used for enrichment with incubation at (36 + 2) °C for up
to (24 + 3) h and recovers most strains of Salmonella, including some strains of Salmonella Paratyphi, but is not thought to
be able to recover strains of Salmonella Paratyphi C. MKTTn broth is not used if Salmonella Typhi is suspected after the
use of selenite cystine broth.

4.4 Plating out and recognition

Fromrthe-sultures-obtainedin4-3-two-selestive-solid-mediaare-inoeulated:

a) Xylose lysine deoxycholate agar (XLD agar);

b) any other solid selective medium complementary to XLD agar and, if applicable; appropriate for the
ipolation of lactose-positive Salmonella and Salmonella Typhi and Salmonella| Paratyphi gtrains — the
Iaboratory may choose which medium to use.

Incuhjate the XLD agar at (36 + 2) °C and examine after (24 + 3) h to check for the presence of cglonies which

are ¢onsidered to be presumptive Salmonella. Incubate the second. Selective agar accofding to the

manufacturer's recommendations.

NOTEH For information, brilliant green agar (BGA), bismuth sulfite agar; etc., can be used as the secq
medigm.
4.5 | Confirmation

Subcylture colonies of presumptive Salmonella, thenyplate out as described in 4.4 and confirm th
mear)s of appropriate biochemical (8.5.3) and serological (8.5.4) tests.

5

Usual microbiological laboratory equipment (see ISO 7218) and, in particular, the following.

5.1

ISO §199. Disposable apparatus is an acceptable alternative to reusable glassware if it
specifications.

5.2

5.3

54

5.5

5.6

5.7

Apparatus

General. Except for disposable glassware which is delivered sterile, sterilize glassware a

Autoclave, capable of being maintained at (121 + 3) °C and at (115 + 3) °C.

Water bath or incubator, capable of being maintained at (36 = 2) °C.

Water bath or incubator, capable of being maintained at (41,5 £ 1,0) °C.

nd plating-out

bir identity by

5 specified in
has suitable

Water baths, capable of operating at (70 + 1) °C and at 50 °C to 55 °C.
Membrane filtration apparatus, as specified in ISO 8199.

Sterile membrane filters, with a nominal pore size of 0,45 pm.

The quality of membrane filters may vary from brand to brand or even from batch to batch. It is therefore
advisable to check the quality on a regular basis, as specified in ISO 7704.

© 1SO 2010 — All rights reserved
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5.8

5.9

pH-meter, with an accuracy of calibration of £ 0,1 pH at 20 °C to 25 °C.

Sterile forceps.

5.10 Sterile loops, approximate diameter 3 mm (10 pl volume), and inoculation needle or wire.

6 Sampling

Sampling is not part of the method specified in this International Standard. Samples should be taken in
accordance with ISO 19458.

It is importar
during transy

7 Cultur
NOTE Fq

7.1 Basic
complete meg

Other grades
7.2 Water
7.3
7.3.1 Buff
7.3.2 Rap
7.3.3

7.34
laboratory. F

7.3.5 Nutr

7.3.6 Triple sugar and‘iron agar (TSI agar, B.5).

As an alterng

7.3.7 Ured

Culturle media, prepared in accordance with Annex B.

Xylose lysine deoxycholate agar (XLD agar, B.3).

Second solid selective plating<out medium, whose choice is left to the discretion of the te

t the laboratory receive a truly representative sample which has not been damaged or"chg
ort or storage.

b media and reagents
r guidelines on quality assurance and performance testing, see ISO/TS 111334112Fand ISO/TS 11133

materials. For uniformity of results, in the preparation of media, either use a dehyd
dium or use constituents of uniform quality and reagents of recoghized analytical grade.

of reagents may be used provided they can be shown to produce comparable results.

ISO 36961, grade 3.

ered peptone water, non-selective pre-enrichment medium buffered peptone water (BPW, E

paport-Vassiliadis broth with soya(RVS broth, B.2), selective enrichment medium.

pllow the manufacturer's, instructions precisely regarding its preparation for use.

ent agar (B.4), or:other appropriate non-selective agar.

tive, iremxand two sugar agar may be used.

agar, Christensen (B.6).

nged

pLl,

rated

3.1).

sting

7.3.8

7.3.9

7.3.10

7.3.11 Filte

L-Lysine decarboxylation medium (B.7).
Selenite cystine broth (B.8).

Muller-Kaufmann tetrathionate-novobiocin broth (MKTTn, B.9).

r aid (B.10).

© 1SO 2010 — All rights reserved
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8 Procedure

See Figure A.1.

8.1 Preparation of the sample

For the preparation of the sample, filtration and inoculation on isolation media, follow the instructions as
specified in ISO 8199 and ISO 6887-1. Start the examination preferably immediately after taking the samples.
If the samples are kept at ambient temperatures, start the examination within 12 h after sampling. Under
exceptional circumstances, it is allowable for the samples to be kept at (5+ 3) °C for up to 24 h prior to
examination.

The yolume of the sample to be analysed depends on the type of water. Usual volumes for_bathihg water and
drinking water are 1 000 ml to 5 000 ml. For polluted surface waters and waste water, smaller|volumes are
usually analysed.

If sample dilutions are necessary (e.g. for waste water samples), prepare these) dilutions ag specified in
ISO §199.

8.2 | Non-selective pre-enrichment

8.2.1| Non-selective pre-enrichment for volumes less than 10.ml

Inocylate 50 ml of BPW (B.1) at room temperature with the:sample or dilutions thereof and incubate at
(36 H2) °C for (18 £ 2) h.

8.2.2] Non-selective pre-enrichment for volumes greater than 10 ml
Filter|]a volume of water appropriate for the water being examined.
Immgrse the membrane filter in 50 ml of BRW.(B.1).

Alterpatively, add the sample to the same volume of double strength BPW.
Note [that the latter procedure is hot suitable for mineral waters with high salt content or sea water.

Incuhjate the cultures at (36.1)2) °C for (18 £ 2) h.

8.2.3] Recommendation for turbid or polluted water

For turbid or polluted waters, sterile filter aid (B.10) can be added and the sample filtered thrgugh a sterile
absofbent pad.acting as a supporting base instead of using the membrane.

In this case, fllter an aliquot of f||ter aid, typically 15 ml, to form an initial layer on the absorbe t pad. Mix a
secol vaters, additional
allquots may be flltered When f||trat|on is complete remove the funnel and carefully transfer the absorbent
pad and filter aid to BPW (B.1). If necessary, retain a small volume of BPW to rinse the funnel so that the
final volume of BPW is 100 ml. Incubate for presence or absence, or dispense as an MPN series for a
semi-quantitative count.

8.3 Selective enrichment

Allow the enrichment broth(s) to equilibrate to room temperature if they were stored at a lower temperature.
Transfer 0,1 ml of the culture obtained in 8.2 to a tube containing 10 ml of the RVS broth (B.2). When
MKTTn (B.9) is also used, transfer 1 ml of the culture obtained in 8.2 to a tube containing 10 ml of the MKTTn
broth.

© 1SO 2010 — All rights reserved 5
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Incubate the inoculated RVS broth at (41,5 + 1,0) °C for (24 + 3) h and, if necessary (see 4.3), for (48 £ 4) h.
Care should be taken that the maximum allowed incubation temperature (42,5 °C) is not exceeded. Incubate

the inoculated MKTTn broth at (36 + 2) °C for (24 + 3) h.

NOTE

yield good recovery without losing selectivity according to Reference [5].

8.4 Platin

8.41

g out

General

For RVS broth, the magnesium chloride concentration and incubation temperature have been optimized to

Allow the XLD agar plates and the second selective plating-out medium (see ISO 6579:2002, 5.2:4
equilibrate af room temperature if they were stored at a lower temperature. If necessary, dry the surface
plates beford use.

8.4.2 Plati

Using the c
(see 4.3), for

that well-isolated colonies are obtained:

a) XLD ags
b) an addit
Invert the dis

(24 £3) h fo
plating-out m

8.4.3 Plating from MKTTn broth

g from RVS broth

Llture obtained in the RVS broth, inoculate, after incubation for (24 +3) h and, if nece
(48 + 4) h, by means of a sterile loop (5.10), the surface of the followifig enrichment med
r (B.3);

onal selective medium (7.3.4).

hes so that the bottom is uppermost, and place theni<n the incubator (5.3) set at (36 + 2)

edium.

2) to
pf the

5sary
ia so

C for

r the XLD agar. The manufacturer's instructionstshall be followed for the second selgctive

After incubatjon at (36 £ 2) °C for (24 + 3) h using:the culture obtained, repeat the procedure specified in|8.4.2
with the two $elective plating-out media.

8.5 Confifmation

8.5.1 Gengdral

If shown to b reliable, commereially available identification kits for the biochemical examination of Salm@nella
may be used. Use these kits-dccording to the manufacturer's instructions.

8.5.2 Selegtion of-colonies for confirmation

For routine maenitoring purposes, take, for confirmation, from each Petri dish of each selective medium |(8.4),
at least oneldiSerete—ecolony—eonsidered—to—be—typical-orpresumptive—Satmonelfa—H—the—first-eolony—s not

confirmed as

Salmonella, then take a further four colonies.

On XLD agar, typical Salmonella colonies usually have a black centre and a lightly transparent zone of
reddish colour due to the colour change of the indicator. It is recommended that at least five colonies be
identified for epidemiological studies. If on one dish there are fewer than five typical or suspect colonies, take
all the typical or suspect colonies for confirmation.

NOTE The recognition of Salmonella colonies is to a large extent a matter of experience and their appearance can
vary somewhat, not only from serovar to serovar, but also from batch to batch of the selective medium used. Shigella,
Providencia and H,S-negative Salmonella spp.(e.g. Salmonella Paratyphi A) appear as pink with a darker pink centre;
lactose-positive Salmonella grown on XLD are yellow with or without blackening; Enterobacteriaceae e.g. Escherichia coli,
Enterobacter, Klebsiella, Citrobacter, Proteus, and Serratia appear as yellow, opaque colonies.

© 1SO 2010 — All rights reserved
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Streak the selected colonies on to the surface of pre-dried “non-selective” agar plates (e.g. nutrient agar, B.4)
to allow the development of well-isolated colonies.

Incubate the inoculated plates at (36 + 2) °C for (24 + 3) h.
If the plating fails to produce distinct colonies, repeat in a manner which ensures that single discrete colonies

are produced. Use single isolated colonies for biochemical and, if appropriate, serological confirmation. If
biochemical kits are used for identification, follow the manufacturer's instructions.

8.5.3 Biochemical confirmation

8.5.3|1 General

By means of an inoculating wire, inoculate the media specified in 8.5.3.2 to 8.5.3.4 with(@aeh of the cultures
obtaiped from the colonies selected in 8.5.2.

8.5.3|12 TSl agar

Stregk the TSI agar (B.5) slant surface and stab the butt. Incubate at (36, £2)°C for (24 + 3) h.|Interpret the
appeprance of the medium as in Table 1.

Table 1 — Interpretation of changes in medium

Appearance Interpretation

Butt

Yellow (acid) Glucose positive {fermentation of glucose)

Red or unchanged (alkaline) |Glucose negative (no fermentation of carbohydrates)

Black Formatiorrof hydrogen sulfide

Bubbles or cracks Gas.formation from glucose

Slant surface

Yellow Lactose or sucrose positive (lactose or sucrose used)

Red or unchanged (alkaline) |Lactose and sucrose negative (neither lactose nor sucrose used)

Typidal Salmonella cultures show alkaline (red) slants, gas formation (bubbles) and acid (yellow) butts, with (in
abouf 90 % of the €ases) formation of hydrogen sulfide (blackening of the agar).

a lactose-positive Salmonella is isolated, the TSI slant is yellow. Thus, preliminary confirmation of
nella-cultures shall not be based on the results of the TSI agar test only.

Streak the urea agar (B.6) slant surface. Incubate at (36 £ 2) °C for up to 24 h and examine at intervals. If the
reaction is positive, hydrolysis 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 h to 4 h. Typical Salmonella cultures show a
negative reaction, i.e. no colour production.

8.5.3.4 L-Lysine decarboxylation medium

Inoculate well below the surface of the liquid L-lysine decarboxylation medium (B.7). Incubate at (36 £ 2) °C
for (24 = 3) h. Typical Salmonella cultures show a purple colour after incubation.

© 1SO 2010 — All rights reserved 7


https://standardsiso.com/api/?name=e4f786a4e775f1b9b4f4df3928a0ea49

ISO 19250:2010(E)

8.5.3.5

Interpretation of the biochemical tests

Salmonella generally show the reactions given in Table 2.

Table 2 — Biochemical reactions of Salmonella

b
geographical a

¢ Salmonell

d  The Salm
Salmonella ent]
possible that th
tests (Referend

€ Acid forma

f Salmonell

These figlres indicate only that not all strains of Salmonella show the reactions marked + or—. They may vary be

eas and from water source to water source.
h Typhi is anaerogenic.

nella enterica subsp. arizonae gives positive or negative lactose reastions but is always B-galactosidase positivg
prica subsp. diarizonae gives a negative lactose reaction, but gives'a positive B-galactosidase reaction. In additio
lese strains do not produce H,S. For the study of these strains;\if*can be useful to carry out complimentary biochd
es [9][10]).

tion is sometimes difficult to recognize due to strong blackehing.

h Paratyphi A is negative.

Testd Subclause Reaction Salmonella strains 0j:owing the reaction

o
TSI glucose (acid formation) 8.5.3.2 + 100,0
TSI glucose (gas formation) 8532 + Q1. 9c
TSI lactose 8.5.3.2 - 99,2d
TSI sucrose 8.5.3.2 - 99,5
TSI hydrogen| sulfide 8.5.3.2 + 91,69
Urea hydrolygis 8.5.3.3 - 99,0
L-Lysine decgrboxylation 8534 + 94,6f
@  See Referpnce [8].

ween

. The
h, it is
mical

The biochem

ical reactions in Table 3 are typical.of Salmonella spp.

Table 3 — Typical biochemical reactions of Salmonella spp. to tests

Test Subclause Reaction
TSldactose 8.5.3.2 -
TSl glucose 8.5.3.2 +
TSI sucrose 8.5.3.2 -
TSI hydrogen sulfide 8.5.3.2 +
Urea splitting 8.5.3.3 -
L-Lysine decarboxylase 8.5.34 +

Isolates which only vary from the typical parameters listed in Table 3 by one or two reactions can still be
Salmonella and should be further investigated and sent to a recognized reference laboratory for confirmation.

8.5.4 Serological confirmation and serotyping

Isolates which are typical according to the biochemical reactions listed in Table 3 are presumptive Salmonella
spp- and should, if need be, be investigated further by a reference laboratory. The presence of Salmonella O-,
Vi-, and H-antigens is detected by slide agglutination as specified in ISO 6579 with the appropriate sera, from
pure colonies (8.5.2) and after auto-agglutinating strains have been eliminated.

Isolates which give positive serological reactions are confirmed as Salmonella spp.

© 1SO 2010 — All rights reserved
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9 Expression of results

In accordance with the results of the biochemical tests (8.5.3) and serological confirmation (8.5.4), indicate
whether presumptive or confirmed Salmonella were detected in the test portion examined.

10 Test report

The t

est report shall contain at least the following information:

a) the test method used, together with a reference to this International Standard (ISO 19250:2010);

b) lll the information required for the complete identification of the sample;

c) f

d) i

q

4

e) f

11

The |
techr
test.

Perfg
(see

Cont
labor

" ml of water;

f epidemiological monitoring is performed, the specification of the number of colonies i
elective solid media (8.5.2) and the species or serotypes observed (8.5:4):

por MPN tests, the estimated number of Salmonella per sample volume.

Quality assurance

pboratory shall have a clearly defined quality contral-system to ensure that the apparatus, r
iques are suitable for the test. The use of positive ‘eontrols, negative controls, and blanks
rm positive controls by introducing reference samples into control flasks of the pre-enrichn

B.1). Proceed with the control flasks as.for the test cultures.

ol strains chosen should be easily_identifiable and not a strain that is commonly isolated k
htory. Consultation with the appropriate National Reference Laboratory is advised.

he result, expressed as presumptive or confirmed Salmonella detected or not deteCted in a test portion of

solated from

pagents, and
s part of the

hent medium

y the testing
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Annex A
(normative)

Diagram of procedure

Add water or dilutions
or filtrate to BPW

atambienttemperature

!

Incubation:
(18+2)hat (36 +2)°C

!

Add 0,1 ml culture to
10 ml of RVS broth

Incubation:
(24 £ 3) h and, if necessary,
(48+4)hat(41,5+1,0)°C

XLD agar

Incubation:

(24 +3)h at (36 £ 2) °C

Second agar
left to choice

Pick typical single colonies from each plate

and streak on to non-selective agar
(e.g. nutrient agar)

Incubation:
(24 £3)hat (36 £2)°C

!

Biochemical and serological confirmation
and, in case of unclear results, isolates
should be forwarded to a national

Salmonella reference laboratory for
confirmation

!

Interpretation of results

Figure A1
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Annex B
(normative)

ISO 19250:2010(E)

Composition and preparation of culture media and reagents

As an alternative to the preparations specified in this annex, dehydrated complete media or diluents may be

used

For the preparation of the media, use water (7.2) free from substances that might affe

. Follow the manufacturer’s instructions.

micrg-organisms under test conditions.

B.1

Buffered peptone water (BPW)

ct growth of

Enzymatic digest of casein

Sodium chloride (NaCl)

Disodium hydrogenphosphate dodecahydrate (Na,HPO,4-12H,0)2
Potassium dihydrogenphosphate (KH,PO,)

Water (7.2)

Single strength Doub
10,0 g
509
9,09
1,59

1 000 ml 1

Je strength
0,0 g
0,09
8,0g
3,09

000 ml

a |

709

for double strength BPW.

f anhydrous disodium hydrogenphosphate (Na,HPO,).is used, 3,5 g have to be added for single strerjgth BPW and

Dissq

Adjus

Dispgnse the medium into flasks of Suitable capacity to obtain the portions necessary for the test.

Steril

Stors

B.2

B.2.]

ze in the autoclave (5.2)'set at (121 £ 3) °C for 15 min.

at (5 =+ 3) °C for up.t6’3 months.

Rappaport-Vassiliadis broth with soya (RVS)

Basic medium, Solution A

Ive the components in the water, if necessary, by heating (without boiling).

t the pH, if necessary, so that after-sterilization it is 7,0 £ 0,2 at 25 °C.

Enzymatic digest of soya

Sodium chloride (NaCl)

Potassium dihydrogenphosphate (KH,PO,)
Dipotassium hydrogenphosphate (K;HPO,)
Water (7.2)

5049
8,0g
1449
0,2g

1 000 ml

Dissolve the components in the water, if necessary, by heating to about 70 °C.

Prepare the solution on the day of preparation of the RVS medium.

©I1SO

2010 — All rights reserved
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B.2.2 Solution B

Dissolve the

Magnesium chloride hexahydrate (MgCl,-6H,0) 400 g

1000 ml

Water (7.2)

magnesium chloride in the water.

In contrast to the usual preparation of reagent solutions, but in accordance with the original formula of
References [5][6], add the substance to the volume of water indicated to a total volume of 1,26 I.

As this salt i
opened cont
a mass conci

The solution
temperature.

B.2.3 Solu

Dissolve the

The solution

B.2.4 Com

Add 100 ml
(solution A).

Adjust the pH
Dispense int

Sterilize in th

is stable for at least 2 years, if stored in a tightly stoppered brown glass’ bottle at
lion C
Malachite green oxalate 0,449
Water (7.2) 1004l
malachite green oxalate in the water.
is stable for at least 8 months if stored in a brown glass bottle at room temperature.
plete medium
Solution A (B.2.1) 1 000 ml
Solution B (B.2:2) 100 ml
Solution€(B.2.3) 10 ml

5 very hygroscopic, it is advisable to dissolve the entire contents of MgCl,-6H,O from @
hiner. For instance, add 250 g of MgCl,-6H,0 to 625 ml of water, to a total volume of 7881
entration of about 31,7 g of MgCl,-6H,0 per 100 ml.

1, if necessary,, so that after sterilization it is 5,2 + 0,2 at 25 °C.
b test tubesyin 10 ml quantities or into flasks in 100 ml quantities.

e autoclave (5.2) at (115 % 3) °C for 15 min.

of solution B and 10'ml- of solution C (total volume 1 110 ml) to 1 000 ml of basic mgd

hewly
| and

room

dium

Store the
screw-cappe

NOTE

edium at (5 3) C for up to 7 ¢-
d tubes or bottles at (5 + 3) °C.

Ine medaium IS Stablie Tor up 1o 4 months 1T Stor

ed in

The final medium composition (total volume 1 110 ml) is: 4,5 g/l of enzymatic digest of soya; 7,2 g/l of sodium

chloride (NaCl); 1,44 g/l of potassium dihydrogenphosphate (KH,PO,4) + dipotassium hydrogenphosphate (Ko,HPO,);
28,6 g/l of magnesium chloride hexahydrate (MgCl,-6H,0); 0,036 g/l of malachite green oxalate.

A mass of 28,6 g MgCl,-6H,0 corresponds to 13,4 g MgCl, (anhydrous).

12
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B.3 Xylose lysine deoxycholate agar (XLD agar)

ISO 19250:2010(E)

Dissq

Cool
preci

Adjug

Pour
nece

B.4

Dissq

D(+)-Xylose 3,759
L(+)-Lysine hydrochloride 50¢9
Sodium deoxycholate 1,09
Yeast extract 3,0¢g
Sucrose 7549
Lactose 7549
Sodium chloride (NaCl) 509
Sodium thiosulfate (Na,S,053) 6,849
Iron(lll) ammonium citrate 0,89
Phenol red 0,08 g
Agar 9gto18 g2
Water (7.2) 1 000Mmi
a2  Dependent on the gel strength of the agar.

pitation.

5sary, dry the plates before use.

Nutrient agar

t the pH, if necessary, so thatitis 7,4 + 0,2 at 25°C.

Ive the components in the water and heat with frequent agitation. Do not overheat or boil.

immediately in a water bath to 45 °C to 50 °C. Excessive heating or prolonged cooling

into Petri dishes and store the cooled medjum in sealed plastic bags for up to 2 weeks at

Meat extract

Agar
Water (7.2)

Enzymatic digest of peptone
9gto18¢g2

3,09
5049

1000 ml

2  Dependent on the gel strength of the agar.

Ive.the components in the water by boiling.

Adjust the pH, if necessary, so that after sterilization itis 7,0 £ 0,2 at 25 °C.

Transfer the culture medium into tubes or bottles of appropriate capacity.

Sterilize in the autoclave (5.2) at (121 = 3) °C for 15 min.

Transfer approximately 15 ml of the melted medium to sterile Petri dishes.

Store the poured plates for up to 2 months at (5 + 3) °C. Protect them from drying.

Alternatively, other appropriate non-selective agar media may be used.

©I1SO
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B.5 Triple sugar and iron agar (TSI agar)

Meat extract 3,09
Yeast extract 3,09
Enzymatic digest of peptone 20,09
Sodium chloride (NaCl) 509
Lactose 10,09
Sucrose 10,0 g
Glueese 1-0-¢
Iron(lll) citrate 03¢
Sodium thiosulfate(Na,S,03) 0,3¢g
Phenol red 0,024 g
Agar 9gto18 g2
Water (7.2) 1000 ml
a  Dependent on the gel strength of the agar.

Dissolve the components in the water, if necessary by heating.
Adjust the pH, if necessary, so that after sterilization it is 7,4 + 0,2 at 25.8C.
Dispense thg medium in quantities of 10 ml into tubes, preferably with screw caps.

Sterilize in the autoclave (5.2) at (121 = 3) °C for 15 min. Allow to set in a sloping position to give a butt of
depth 25 mn to 50 mm.

Store the tubes for up to 1 month at (5 + 3) °C.

B.6 Urea agar (Christensen)

B.6.1 Base¢
Enzymaticdigest of peptone 1,09
Glucose 1,09
Sodium chloride (NaCl) 509
Potassium dihydrogenphosphate (KH,PO,) 20g
Phenol red 0,012 ¢
Agar 9gto18 g2
Water (7.2) 1 000 ml
a8  Dependent on the gel strength of the agar.

Dissolve the components or the dehydrated complete base in the water, if necessary, by heating.
Adjust the pH, if necessary, so that after sterilization it is 6,8 £ 0,2 at 25 °C.

Sterilize in the autoclave (5.2) at (121 £ 3) °C for 15 min. After autoclaving, cool it in a water bath to about
50 °C.

Store for up to 1 month at (5 + 3) °C.

14 © 1SO 2010 — All rights reserved
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B.6.2 Urea solution

Urea 400 g
Water (7.2) to a final volume of 1 000 mi

Dissolve the urea in the water and sterilize the solution by filtration. Store for up to 1 month at (5 £ 3) °C.

B.6.3 Complete medium

Urea solution (B.6.2) 50 mi

Add, junder aseptic conditions, the urea solution to the base, previously melted and then.cooled tq (45 + 1) °C.
Adjugt the pH, if necessary, so that it is 6,8 + 0,2 at 25 °C.

Dispgnse the complete medium into sterile tubes in quantities of 10 ml.
Allow to set in a sloping position.

Storg the tubes for up to 7 d at (5 + 3) °C.

B.7 [L-Lysine decarboxylation medium

L-Lysine monohydrochioride 5049
Yeast extract 3,09
Glucose 1,09
Bromocresol purple 0,015¢
Water\(7.2) 1 000 ml

Dissglve the components in-the water, if necessary, by heating.
Adjugt the pH, if necessary, so that after sterilization it is 6,8 +£ 0,2 at 25 °C.
Dispgnse the medidm in quantities of 2 ml to 5 ml into sterile, narrow tubes, preferably with screw|caps.

Steriljze in thexautoclave (5.2) at (121 £ 3) °C for 15 min. Store the tubes for up to 3 months at (5 i 3) °C.

B.8 Selenite cystine broth

Tryptone 509
Lactose 409
Disodium hydrogenphosphate (Na,HPO,) 10,0 g
L-Cystine 0,01g
Sodium biselenite (NaHSeO3) 4049
Water (7.2) 1 000 ml

© 1SO 2010 — All rights reserved 15
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Dissolve 4 g of sodium biselenite in 1 000 ml of water and then add the remaining ingredients.

Warm to dissolve and dispense into containers to a depth of at least 60 mm.

Sterilize by placing in free-flowing steam for 15 min.

WARNING — Do not autoclave.

Store the prepared medium at (5 + 3) °C away from light.

CAUTION — Reference [7] reports miscarriages and possible teratogenic effects on pregnant
laboratory i i i i i i imjmize

any possible risk of teratogenicity to laboratory workers, the sodium biselenite is not added,as)p dry
powder but should be prepared separately as a solution to which the remaining ingredients_ are added.

B.9 Mullef-Kauffmann tetrathionate-novobiocin broth (MKTTn)

B.9.1 Basq medium

Enzymatic digest of meat extract 43¢
Enzymatic digest of casein 8,649
Sodium chloride (NaCl) 2649
Calcium carbonate (CaCO3) 38,79
Sodium thiosulfate pentahydrate (Na,S,05-5H,0) 478 g
Ox bile for bacteriological use 4,78 g
Brilliant green 9,6 mg
Water (7.2) 1000 ml

Dissolve the|dehydrated basic components, or the dehydrated complete medium in the water by boiling for
5 min.

Adjust the pH, if necessary, so thatt\is 8,2 + 0,2 at 25 °C.
Thoroughly mix the medium and)aseptically dispense into sterile tubes in 10 ml volumes.

The base mgdium may be stored for up to 4 weeks at (5 + 3) °C.

B.9.2 lodine and.jodide solution

ladina (1. \ 200 o
TOUTCTY7 ZI59 Y
Potassium iodide (KI) 2509
Water (7.2) 100 ml

Completely dissolve the potassium iodide in 10 ml of water, then add the iodine and dilute to 100 ml with
water. Do not heat.

Store the prepared solution in the dark at ambient temperature in a tightly closed container.
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B.9.3 Novobiocin solution

Novobiocin sodium salt 0,04 ¢
Water (7.2) 5ml

Dissolve the novobiocin sodium salt in the water and sterilize by filtration.

Store for up to 4 weeks at (3 £ 2) °C.

B.9.4 Complete medium

Base medium (B.9.1) 1 000 mi
lodine-iodide solution (B.9.2) 20 mi
Novobiocin solution (B.9.3) 5 ml

Aseptically add 5 ml of the novobiocin solution to 1 000 ml of base medium -Mix, then add 20 mlfof the iodine
and ipdide solution. Mix well.

Dispgnse the medium aseptically in quantities of 10 ml into sterile containers.

Use the complete medium on the day of preparation.

B.1Q Filter aid

Diatomaceous earth 19
Water (7.2) 15 ml

Weigh out appropriate amounts of diatomaceous earth into suitable bottles and add water.
Steriljze in the autoclave (5.2) at{421 + 3) °C for 15 min.

Storg in the dark at room temperature and use within 12 months.
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Annex C
(informative)

Results of the interlaboratory trial

C.1 Introduction

An internatig
the study. L
organisms (£
baumanii) W
Newcastle-u
participating

Laboratories
each set on
dissolved in
Salmonella.

The method

medium. The participants were asked to record details of medidm, manufacturer, batch codes and ¢

dates of med

Results werg
organizing la

C.2 Distri

The Lenticu
reconstituted
(1-5), thes
distribution,

probability o
positive resu
standard de
each laborat

In the case
approximate

hal interlaboratory trial was organized with 26 laboratories from seven countries participat
enticule ) discs containing different combinations of Salmonella Gold Coast and backg
Escherichia coli, Klebsiella aerogenes, Enterococcus faecalis, Citrobacter spp. and _Acinetol
ere prepared by the Health Protection Agency, Water External Quality Control Labor
pon-Tyne, UK (see Table C.1), together with a negative control (blank), ‘Were sent t
aboratories and were tested at two different concentration levels.

were sent two sets of five different Lenticule!) discs coded A to E and-réquested to test 9
separate days to obtain data on reproducibility within laboratoriest The Lenticule!) discs
1 000 ml of water and five 100 ml test samples were then,evaluated for the presen

specifies the use of two selective differential media“to’ include XLD and one other su
ia used.

recorded as “detected” or “not detected” and the completed data sheets were returned f{
boratory.

bution of cells in samples and subsamples

el discs were designed to contain approximately 100 colony forming units (cfu)
in 1 000 ml of water to give approximately 10 cfu per 100 ml as the test sample. When d
should give approximately 2 cfu per 100 ml. If the cells in the sample followed a Po
he likelihood that a100 ml sample did not contain any cells was very small (1/220 26) an
a sample containing at least one cell was very high (p = 0,999 95). With this probability
t, in each of thefive replicates, the mean number of positive results would be 4,999 77
iation, s, of.05015 066. A 100 % detection rate would yield five out of five positive results

Dry.

of 4he "diluted subsamples, the probability that a sample contained at least one cell

y@B6 % (p = 0,864 66). Each of the 10 replicate tests would have this probability of success.

ng in
ound
acter
btory,
b the

ne of
were
Ce of

The test samples in which Salmonella were detected were then further diluted (1—5) andl test
portions examined.

table
Xpiry

o the

when
luted
isson
d the
of a
vith a
from

was
If it is

assumed th

t—theTomber—of truepositivesfottowed —abimomiat—distributiomwithparameters—7 =10

and

p = 0,865, then the mean number of true positives over 10 tests would be 8,646 65 with s = 1,081 76. However,
random tests of the Lenticule!) discs indicated that the true cell counts were between 130 cfu/disc to
200 cfu/disc. Therefore, Poisson means were considered to be between 10 cfu/100 ml to 20 cfu/100 ml in the
undiluted samples, and of 2 cfu/100 ml and 4 cfu/100 ml for the diluted subsamples when analysing the data

using logistic

regression [SAS 8.21)].

Results were recorded as “detected” or “not detected” and the completed data sheets were returned to the

organizing la

boratory.

1) Product available commercially. This information is given for the convenience of users of this document and does not
constitute an endorsement by ISO of the product named.
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