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reword

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 non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all suchpatent rightg
patent rights identified during the development of the document will.be/in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents)-

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of SO specific terms and expressions related to conformity g
vell as information about [SO’s adherence to the World,Trade Organization (WTO) princ
hnical Barriers to Trade (TBT) see the following URL; www.iso.org/iso/foreword.html.

5 document was prepared by the European Committee for Standardization (CEN)
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|

mittee CEN/TC 275, Food analysis — Horizontal methods, in collaboration with ISQ
mittee TC 34, Food products, Subcommittee SC 9, Microbiology, in accordance with the
chnical cooperation between ISO and*CEN (Vienna Agreement).

5 first edition cancels and replacesJISO/TS 21872-1:2007, which has been technically rev
rporates ISO/TS 21872-1:2007/Cer.1:2008.

main changes are as follows:

introduction of optional molecular identification methods for major food borne
(V. parahaemolyticus;including potentially enteropathogenic strains, V. vulnificus and V.

performance characteristics of the method have been added in Annex E.

5t of all parts-in the ISO 21872 series can be found on the ISO website.

enance are

ded for the
e with the
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. Details of
ion and/or
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ssessment,
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Technical
Technical
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sed. It also

Vibrio spp.
Cholerae);
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Introduction

Because of the large variety of food and feed products, the horizontal method described in this
document may not be appropriate in every detail for certain products. In this case, different methods,
which are specific to these products may be used if absolutely necessary for justified technical reasons.
Nevertheless, every attempt will be made to apply this horizontal method as far as possible.

The main changes, listed in the foreword, introduced in this document compared to ISO/TS 21872-
1:2007 are considered as major (see [SO 17468).

When this flocumer CXT Ireviewed, acCoOUunt will be taken of ail information then avaiiat 03
the extent to which this horizontal method has been followed and the reasons for deviations frem
method in the case of particular products.

his

The harmpnization of test methods cannot be immediate and, for certain groups .of prodycts,
International Standards and/or national standards may already exist that do not_cemply with fhis
horizontal [method. It is hoped that when such standards are reviewed they will berxchanged to conpply
with this document so that eventually the only remaining departures from this horizontal method pill
be those n¢cessary for well-established technical reasons.
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Microbiology of the food chain — Horizontal method for

th

e determination of Vibrio spp. —

Part 1:

Detection of potentially enteropathogenic Vibrio

cau
incl

Itis

NOT

NO1
vuln
the

2

The
con
und

ISO
dec

es human illness in or via the intestinal tract. The species. detectable by the method
de Vibrio parahaemolyticus, Vibrio cholerae and Vibrio vdlnificus.

applicable to the following:
products intended for human consumption and:the feeding of animals;

environmental samples in the area of food prioduction and food handling.

dentification of other Vibrio spp. tausing illness in humans.[1l]

Normative references

following documents are referred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 4
ated referencCes; the latest edition of the referenced document (including any amendmen

6887-1:2017, Microbiology of the food chain — Preparation of test samples, initial susp
mal dilutions for microbiological examination — Part 1: General rules for the preparation d

Sus

ension and decimal dilutions

E1 This method may not be appropriaté.in every detail for certain products (see Introductio).
E2 The World Health Organizatieoh/(WHO) has identified that V. parahaemolyticus, V. cho
ificus are the major food-borne Vibkio)spp. However, the method in this document can also be app

S

ntial that
ronducted

jial.

bpp., which
s specified

erae and V.
ropriate for

bir content
pplies. For
[s) applies.

ension and
f the initial

[SO 6887-3, Microbiology of the food chain — Preparation of test samples, initial suspension and decimal
dilutions for microbiological examination — Part 3: Specific rules for the preparation of fish and fishery
products

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

[SO 11133, Microbiology of food, animal feed and water — Preparation, production, storage and
performance testing of culture media

[SO 22118, Microbiology of food and animal feeding stuffs — Polymerase chain reaction (PCR) for the
detection and quantification of food-borne pathogens — Performance characteristics

© IS0 2017 - All rights reserved
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[SO 22119, Microbiology of food and animal feeding stuffs — Real-time polymerase chain reaction (PCR) for
the detection of food-borne pathogens — General requirements and definitions

ISO 22174, Microbiology of food and animal feeding stuffs — Polymerase chain reaction (PCR) for the
detection of food-borne pathogens — General requirements and definitions

3 Term

s and definitions

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

ISO and IE
IEC Elg

ISO On

31

potentiall
microorga
biochemicz:

Note 1 to enftry: This document describes specific procedures for V. parahaemolyticus, V. cholerae and V. vulnif]

3.2

detection
determina
(V. parahad
performed

4 Pringiple

4.1 Gen

The detec
V. vulnificu

Recovery

temperatu
V. parahae
for V. vulni
products, 1

ctropedia: available at http://www.electropedia.org/

line browsing platform: available at http://www.iso.or

y enteropathogenic Vibrio spp.

1 or molecular characteristics when the test is performed in accordance with this documnj

pf potentially enteropathogenic Vibrio spp.
ion of the presence or absence of potentially-énteropathogenic Vibrio spp. (|
molyticus, V. cholerae and V. vulnificus) in a determined quantity of product, when the te
in accordance with this document

bral

fion of potentially enteropathogenic Vibrio spp. (V. parahaemolyticus, V. cholerae
5) requires four successive-phases, as shown in the procedure diagram in Annex A.

f certain Vibrio spp. frem foodstuffs may be improved by the use of different incuba
Fes depending upon the target species or state of the food matrix. For example, recover
molyticus and V. cholerae in fresh products is enhanced by enrichment at 41,5 °C whef
ficus, and for W parahaemolyticus and V. cholerae in deep frozen (<-18 °C),[2] dried or sa
ecovery is enhdnced by enrichment at 37 °C. If detection of V. parahaemolyticus, V. chole

and V. vul

ificus isrequired, all specified incubation temperatures should be used. If detectio

. 4= - 1 H 1 dodkal £ - 4o a | o b dodel £arll H .l .
L HIAIILA T TCTHIITTITUIUGIL AT UdldUdSTS TUT UST I STAdlIUdIUIZ4tIUIT at LHIT TUITUWITS dUUT TS STh.

hism which forms typical colonies on solid selective media and which possesses the described

ent

cus.

3.1)
5t is

and

fion
y of
eas
ted
rae
h of

V. parahaefnolyticus,V. cholerae and V. vulnificus together is not required, the specific procedure(s) jnay

be selected aceopding to the species being sought. Such a selection should be clearly specified in[the
test repor
NOTE V. parahaemolyticus, V. cholerae and V. vulnificus may be present in small numbers and are often

accompanied by a much larger number of other microorganisms belonging to the Vibrionaceae family or to other

families.

4.2 Primary enrichment in a liquid selective medium

Inoculation of the test portion in the primary enrichment medium alkaline saline peptone water
(ASPW) (5.1) at ambient temperature, followed by incubation at 41,5 °C for 6 h and/or 37 °C for 6 h.

The incubation conditions are determined by the target species and food product state.
For detection of all target species in deep frozen, dried or salted products, primary enrichment should

be at 37 °C.

© ISO 2017 - All rights reserved
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detection of V. vulnificus in all products, primary enrichment should be at 37 °C.

For detection of V. parahaemolyticus and/or V. cholerae only, in fresh products, primary enrichment
should be at 41,5 °C.

4.3

Secondary enrichment in a liquid selective medium

Inoculation of the second enrichment medium (ASPW) with the cultures obtained in 4.2.

Incubation of inoculated enrichment medium at 41,5 °C for 18 h and/or 37 °C for 18 h.

For

For
sho

4.4

Fro

Inc
me

4.5

Pre
and|
Bio
reli
the

!

detection of V. vulnificus 1n all products, secondary enrichment should be at 37 °C.

detection of V. parahaemolyticus and/or V. cholerae only, in all products, secondary ¢
11d be at 41,5 °C.

Isolation and identification
n the cultures obtained in 4.2 and in 4.3, inoculation of two solid selective media:
thiosulfate citrate bile and sucrose agar (TCBS) medium (5.2.1);

another appropriate solid selective medium (left to the choic€ ofthe laboratory), such as ch
agar, complementary to the TCBS medium (5.2.2).

bation of the TCBS medium at 37 °C, then examinationafter 24 h. Incubation of the secor
ium according to the manufacturer’s recommendations.

Confirmation

sumptive colonies of V. parahaemolyticus, V: cholerae and V. vulnificus isolated in 4.4 are s
confirmed by means of appropriate biochemical and/or polymerase chain reaction (PCR

chemical and/or PCR confirmation of isolates may be used for species identificatioq
hble detection of enteropathogenic V. parahaemolyticus as determined by presence of]
'mostable haemolysin (tdh).and/or direct related haemolysin (trh) genes can only be

—

us

g PCR tests.

It has been demonstrated ‘that by screening ASPW broths using conventional PCR, the
amplification of Vp-tdxR can indicate no detection of V. parahaemolyticus.[3] To reduce t
of dJownstream testifig and, if shown to be reliable by the user laboratory, screening of
enrjchment brothsunay be used. This approach is only recommended after secondary enrig
doefs not apply‘te'molecular targets for other Vibrio spp.

NOTE 1

Validation data generated in the preparation of this document demonstrated that

iderftification can be achieved by conventional PCR for V. parahaemolyticus, V. vulnificus and V. chole
tim¢ PER for V. parahaemolyticus and V. vulnificus. The PCR methods used in the development of th

nrichment

romogenic

d selective

ibcultured
) tests.

, however,
the direct
rarried out

absence of
he amount
incubated
hment and

PCR based
rae or real-
s document

are SiVerr Im ATIITEXES € and D-

NOTE 2

generated in the preparation of this document.

5

For

Culture media and reagents

general laboratory practice, refer to ISO 7218.

Validation data for screening of secondary enrichment broths for amplification of Vp-toxR were not

For clarity of the text, details of the composition of culture media and reagents and their preparation

are

described in Annex B.
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https://standardsiso.com/api/?name=7be9d0bb29f762900c36bb55913b8aea

ISO 21872-1:2017(E)

For performance testing of culture media, refer to ISO 11133.

NOTE Primers, probes and PCR running conditions used in the development of this document are given in
Annexes C and D.

5.1 Enrichment medium: alkaline saline peptone water (ASPW)

As specified in B.1.

5.2 Solid selective isolation media

5.2.1 Figst medium: thiosulphate, citrate, bile and sucrose agar medium (TCBS)

As specified in B.2. See Table 1 for performance testing data.

Table 1 + Performance testing of thiosulphate, citrate, bile and sucrose agar medium (TCBF)

Characteristilc

Function Incubation Control strains WDCM a | Method of | Criteriae
control reactions
Productivify |37 °C + 1 °C for | Vibrio parahaemolyticus|00185b  |Qualitative |Good Green colonies
24h+3h growth (2) | (sucrose negativg)
37 °C + 1 °Cfor|Vibrio furnissii 001861 |Qualitative, Good Yellow colonies
24h+3h growth (2) | (sucrose positivd)
Selectivity 37 °C = 1 °C for | Escherichia coli ¢d 00012, Qualitative |Total
24h+3h 00013 or inhibition —
00090 (V)

a  World Data Centre for Microorganisms (WDCM) strain catalogug available at http://refs.wdcm.org

b Strain t¢ be used as a minimum (see ISO 11133).

¢ Some ndtional restrictions and directions may require.the use of a different E. coli serovar. Make reference to nati¢nal

requirements relating to the choice of E. coli serovars.

d  Strain ffee of choice; one of the strains shall beuséd’as a minimum (see I1SO 11133).

e Growthlis categorized as 0: no growth, 1: weak growth (partial inhibition), and 2: good growth (see ISO 11133).

5.2.2 Setond medium

The selectipn of the second mediwm is left to the choice of the test laboratory. Preparation of the medjum
should be dtrictly accordingte'the manufacturer’s instructions.

5.3 Saline nutrientagar (SNA)

As specified in B.3;

5.4 Reagent for detection of oxidase

As specified in B.4.
5.5 Biochemical tests

5.5.1 L-lysine decarboxylase saline medium (LDC)

As specified in B.5.

5.5.2 Arginine dihydrolase saline medium (ADH)

As specified in B.6.

4 © IS0 2017 - All rights reserved
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3 Reagent for detection of 3-galactosidase
pecified in B.7.
4 Saline medium for detection of indole

As specified in B.8.

5.5.
As s

5 Saline peptone waters

5.5
As 4

5.6

5.6

purpose)

As 4

5.6

Redgents shall be added in quantities as specified bythe manufacturer’s instructions. See

and

5.6

pecifiedin B O
P B

6 Sodium chloride solution

pecified in B.10.
PCR

1 Tris acetate EDTA buffer (TAE) (or a buffer allowing similarperformance for th

pecified in B.11.

2 Mastermix

D for example details of master mixes used in the development of this document.

3 Primers and probes

Pri

be Yerified for use against a broad rahge of target Vibrio spp. and non-target strains. Wit
in whole genome sequencing of bacterial strains, more appropriate species-specific mark
identified in the future.

For

For
(TDO

For
reg

For

er (and hydrolysis probe) sequences:if required shall be published in a peer-reviewed j

V. parahaemolyticus the target region should be toxR.

determination of pathogenic strains of V. parahaemolyticus genes encoding the thermost
H) and the thermestable direct related (TRH) haemolysins should be targeted.

V. cholerae the target region for conventional PCR should be the 16S-23S rRNA interg
on prVC.

V. vulpificus the target region should be the V. vulnificus haemolysin region (vvha).

117

Annexes C

purnal and
h advances
brs may be

able direct

bnic spacer

Tar

betregions other than those specified above for the identification of V. parahaemolyticus

" vulnificus

and V. cholerae can be used if they have been shown to demonstrate equivalent performance to those
used in the development of this document and described in Annexes C or D, are published in a peer-
reviewed journal and are verified against a broad range of target Vibrio spp. and non-target strains.

See Annex C for example details of primers used for conventional PCR and Annex D for primers and

hyd

5.6.

rolysis probes for real-time PCR used in the development of this document.

4 Positive control material

Separate control material shall be used for each target Vibrio spp. See Annexes C and D for example
details of control strains used in the development of this document.

©IS

02017 - All rights reserved
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5.6.5 Ne

gative extraction control

Nuclease free water or sterile NaCl 0,85 % extracted according to 9.5.6.

6 Equipment and consumables

Disposable equipment is acceptable in the same way as reusable glassware, if the specifications are

similar.

Ordinary microbiology laboratory equipment as specified in ISO 7218, and in particular the following.

6.1 Refr
6.2 Incu
6.3 Incu
6.4 Free
6.5 Micr
6.6 Micr
10 000g.

gerator, adjustable to 5 °C + 3,0 °C.

bator, adjustable to 37 °C + 1,0 °C.

bator, adjustable to 41,5 °C + 1,0 °C.

zer, adjustable to <-15 °C.

o-centrifuge tubes, with a capacity of 1,5 ml and 2,0 ml.

o-centrifuge, for reaction tubes with a capacity of 1,5 ml and 2,0 ml and capable of runnin

6.7 Heatling block capable of operating at 95 °C + 2,0 °C 6r-equivalent.

6.8 Vort

6.9 Grad

EX.

uated pipettes and pipette filter. tips, for volumes between 1 pul and 1 000 pl.

6.10 Associated consumables for conventional or real-time PCR, e.g. optical plates and caps, opf

plate holde

6.11 Cony
appropriat
7 Samp

It is impor
or modifie

I, suitable for use with the-selected PCR machine.

entional or real-time)PCR machine, gel electrophoresis and UV visualization equipmen

h

ling

l dutring transport and storage.

Sampling

dnde = il ol o | o ph ol | R ol =l Larde. - 1 Ci
UCS TTUL TUTIIT pPdl U UL LT ITITUHIUW SPTUITICTU TIT LTS UUCTUITITIIL. OTT LT TTILTTIIAUUIIAD otdIT

g at

ical

t as

ant thatthe laboratory receives a truly representative sample which has not been damdged

ard

specific to the relevant product. If a specific document does not exist, it is recommended that the
relevant parties reach agreement on this subject.

8 Preparation of the test sample

Prepare the test sample in accordance with ISO 6887-1 and ISO 6887-3 and/or the document concerning
the product to be examined. If a specific document does not exist, it is recommended that the relevant
parties reach agreement on this subject.

© ISO 2017 - All rights reserved
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Procedure (See Figure A.1)

Test portion and initial suspension

This document has been validated for test portions of up to 25 g or 25 ml. A smaller test portion may be
used without the need for additional validation/verification provided that the same ratio between (pre-)
enrichment broth and test portion is maintained. A larger test portion than that initially validated may
be used if a validation/verification study has shown that there are no adverse effects on the detection
of Vibrio spp.

NO
Veri
Ann
For
Taki

Int
and

In d

ication for pooling samples can be conducted in accordance with the protocol described in LSO, 4
ex D.

the preparation of the initial suspensions, use the first enrichment medium (ASPW) spec
e test portions (25 g or 25 ml) and homogenize in 225 ml of enrichment medium.

he case of large quantities (greater than 25 g or 25 ml), the ASPW should’be warmed to ]
or 41,5 °C = 1 °C (4.2) before inoculation with the test portion.

rder to reduce the amount of examination work, where morethan one 25 g or 25 ml t

stemming from a determined batch of food is to be examined, @nd where proof is available

tha
pro
are
250

Cell
Stol
pos

9.2

a mixture (gathering together the test portions) does‘not modify the results conc
duct in particular, the test portions may be mixed. Forexample, if 10 test portions of 25
to be examined, it is possible to combine these 10 aits in order to obtain a composite
g or 250 ml and to add 2,251 of enrichment medium.

(all parts).
887-1:2017,

ified in 5.1.

7°Cx1°C

pst portion
indicating
brning this
g or 25 ml
sample of

counts of Vibrio spp. potentially decline sighificantly on storage at refrigeration tenjperatures.

age of samples and, to a lesser extent, of susfgensions at such temperatures should be avo
Kible and should otherwise be kept to a minimum.

Primary selective enrichment

Incyibate the initial suspensions, (9.1) at 41,5 °C + 1 °Cand/or 37°C+ 1°Cfor6h+1ha
Tabie 2.

Table 2~ Primary incubation and target species/product state

ded where

cording to

Taxget Vibrio spp. infresh product

Incubation temperature a para hzng:;y ticus Vibrio cholerae Vibrio vylnificus
41,p°C+1°C 4 v

371C+1°6 v

Tal , katsuo-

get, Vibrio spp. in deep frozen, dried or salted product (such as bacalhau, stockfish, boknafisk

buJu, U]Ucllu]UUJ
. Vibrio S S g
Incubation temperature 2 , Vibrio cholerae Vibrio vulnificus
parahaemolyticus
41,5°C+1°C
37°Cx1°C v v v
a  Vibrio spp. other than those listed in Reference [1], such as V. alginolyticus, may be recovered at these incubation
temperatures.
9.3 Secondary selective enrichment

Transfer 1 ml of the culture obtained in 9.2 taken from the surface into a tube containing 10 ml of ASPW
(5.1). It is recommended that the sample is not agitated before taking the aliquot.
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Incubate the ASPW at 41,5°C =1 °Cand/or 37 °C + 1 °C for 18 h + 1 h according to Table 3.

NOTE C

ultures and/or boiled broths obtained in 9.3 can be screened using PCR

Table 3 — Secondary incubation and target species/product state

Target Vibrio spp. in all product states

Incubation

temperature 2 Vibrio parahaemolyticus| Vibrio cholerae Vibrio vulnificus

41,5°C+1°C

v v

37°Cx1°C

v

a  Vibrio s

temperaturs

pp. other than those listed in Reference [1], such as V. alginolyticus, may be recovered at these incuba
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ition and identification

hltures obtained in the ASPW (9.2 and 9.3), inoculate with a 1 pul sampling loop the surfac
a TCBS agalr plate (5.2.1), so as to permit the development of well-isolated colonies:

hgar plates:

BS agar plates, incubate at 37 °C + 1 °C for 24 h + 3 h;

Ve pathogenic Vibrio spp. Mark their position on the bottom of the plates.

ewise with the chosen second selective isolation medium (5.2.2) using a fresh sampling |

second isolation medium, incubate according to the.manufacturer’s instructions.

ation, examine the TCBS and second selective meditum for the presence of typical colonig

ies:

colonies of V. parahaemolyticus and.V. vulnificus are smooth, green (negative sucrose) an
o 3 mm in diameter;

colonies of V. cholerae are smooth, yellow (positive sucrose) and of 1 mm to 2 mm in diamg

cond selective mediuny,—examine for the presence of colonies, which, according to t
tics, may be considéereéd as possible isolates of V. parahaemolyticus, V. vulnificus, and/c

(ibrio spp. other than those listed in Reference [1], such as V. alginolyticus, can be recovered on T
nd selectivemedium.

Recognition of colonies of Vibrio spp. is largely a question of experience and their appearance
rary, not only from one species to another, but also from one batch of culture medium to another.
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B-colistin and cellobiose-colistin has been shown to be effective.[4]

9.5 Confirmation

9.5.1 Ge

neral

e of

DOp.

s of

hgar V. parahaemolyticus, V. vulnificus, @and V. cholerae exhibit different typical colony

d of

ter.

heir

rV.

CBS

can

yxin

Using this document, V. parahaemolyticus, V. vulnificus, and V. cholerae can be confirmed by molecular
PCR and/or biochemical approaches. Confirmation may be carried out at the end user laboratory or by a
specialist reference laboratory. Other Vibrio spp. may be isolated using this document.

Not all V. parahaemolyticus possess pathogenicity traits. In order to confirm the pathogenic character
of the strains, it is preferable to detect the presence of thermostable direct haemolysin (tdh) or TDH-
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related haemolysin (trh) genes. This should be carried out using PCR tests. PCR based confirmation
also may reduce the subjective interpretation of biochemical identification tests and accelerate the
identification process.

If shown to be reliable, commercially available biochemical test kits may be used to identify Vibrio to
the species level provided they are inoculated with a suspension of the bacteria to be identified in a
sufficiently saline medium or dilution fluid, and as long as the database or identification table for the
product has been based on reactions obtained using similar media to those described in this document.
These kits shall be used in accordance with the manufacturer’s instructions.

If shown to be reliable, commercially available molecular detection kits may be used to identify Vibrio

tot

9.5

For
con
of t

In 9
par
hae
par

Ino

he species level. These Kits shall be used in accordance with the manufacturer’s instructi

2 Selection of colonies for confirmation and preparation of pure cultures

confirmation, subculture from each selective medium (9.4) at least oné |well isol
sidered to be typical or similar to each of the potentially pathogenic Vibrio}spp. sought. |
he first isolated colony tested is negative, a further four well isolated catonies should be t

amples where it is considered important to optimize the detection’ of potentially pa
hhaemolyticus based upon the presence of thermostable direct and thermostable dir
molysins, it is recommended that at least five and, where paossible, all colonies exhibitin
hhaemolyticus colony morphology are sub-cultured for down$tream testing.

Culate the colonies selected onto the surface of plates of saline nutrient agar (SNA) (5.3)

medliium of the laboratory’s choice to obtain isolated colanies. Incubate at 37 °C + 1 °C for 24

NO1
whi
pote
Spp

NO']
pard
thus
and
the

9.5

9.5

E1 Food, especially seafood, may contain large numibers of bacteria, including non-pathogeni
Ch may grow through the selective culture process. Subculture of small numbers of colonies m
ntially pathogenic species being missed. This is @articularly critical with the use of TCBS on whig
or non-enteropathogenic Vibrio spp. colonies'may be morphologically similar to enteropathogen

E2 The proportion of pathogenic strains in environmental and food samples is usually
haemolyticus they usually representless than 5 % of the total V. parahaemolyticus present in a

the likelihood of detecting pathogenic strains by sub-culturing a small number of colonies for id
confirmation is very low. Confirmation of as many colonies as possible and preferably all coloni
ikelihood of detecting pathogenic strains.

3 Tests for presumptive identification

3.1 Oxidase-test

Usi
fro

ons.

ed colony
the result
ested.

Fhogenic V.
bct related
o typical V.

or suitable
h + 3 h.

c Vibrio spp.
ay result in
h non Vibrio
c species.

low (for V.
cample) and
entification
PS increases

g a sampling loop, platinum iridium straight wire or glass rod, take a portion of the pyire culture

the salipe nutrient agar (9.5.2) and streak onto the filter paper moistened with oxid3

(5.4) or use a commercially available test, following the manufacturer’s instructions. Neith
chrpmium sampling loop nor a metallic wire shall be used. Nickel or chrome wire sampling
give false-positive results, and should be avoided.

se reagent
b1 a nickel-
loops may

9.5.

For

3.2 Microscopic examination (optional)

each pure culture obtained in 9.4, test according to a) and b).

a) Prepare a film for Gram staining; see ISO 7218. After staining, examine for morphology and the

b)

Gram reaction using a microscope and record the results.

Inoculate a tube of ASPW (5.1). Incubate at 37 °C + 1 °C for 1 h to 6 h. Deposit a drop of

the culture

onto a clean slide, cover with a cover slip and examine for the motility under the microscope. Note

the cultures showing a positive result for motility.
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9.5.3.3 Selection of the cultures
For confirmation, retain the oxidase-positive colonies.

For confirmation, also retain Gram-negative colonies which give a positive result in the motility test
(if examined).

9.5.4 Biochemical confirmation

9.5.4.1 General

Using an inoculation loop, inoculate the media indicated in 9.5.4.2 to 9.5.4.6 with each of the cultllres
obtained fiom the colonies retained in 9.5.2.

9.5.4.2 Il-lysine decarboxylase saline medium (5.5.1)

Inoculate the liquid medium just below the surface. Add about 1 ml of sterile minexaloil on the top of
the mediurp.

Incubate at37°C+1°Cfor24h+3h.

Turbidity and a violet colour after incubation indicate a positive reaction (bacterial growth and
decarboxylation of the L-lysine). A yellow colour indicates a negativeaeaction.

9.5.4.3 Arginine dihydrolase saline medium (5.5.2)

Inoculate the liquid medium just below the surface. Add abotit 1 ml of sterile mineral oil on the top of
the mediurp.

Incubate at 37 °C+1°Cfor 24 h + 3 h.

Turbidity and a violet colour after incubation indicate a positive reaction (bacterial growth and
dihydrolat]on of arginine). A yellow colour indicates a negative reaction.

9.5.4.4 Detection of B-galactosidase(5.5.3)

Inoculate the presumptive colony into’a tube containing 0,25 ml of sodium chloride solution (5.5.6)
Add one drfop of toluene and shake the tube.

Place the tyibe in the incubator (6.2) setat 37 °C + 1 °C and leave to stand for approximately 5 min.
Add 0,25 njl of the reagent for the detection of $-galactosidase and mix.

Replace the tube in the water bath set at 37 °C + 1 °C, leave to stand for 24 h * 3 h, examining it ffom
time to tinje,

A yellow colour indicates a positive reaction (presence of p-galactosidase). The reaction is often visible
after 20 min. Absence of colouring after 24 h indicates a negative reaction.

If ready-to-use paper disks (5.5.3) are used, follow the manufacturer’s instructions.

9.5.4.5 Detection of indole (5.5.4)
Inoculate a tube containing 5 ml of the tryptophan saline medium with the presumptive colony.
Incubate at 37 °C £ 1 °C for 24 h + 3 h. After incubation, add 1 ml of Kovacs reagent (5.5.4).

The formation of a red ring indicates a positive reaction (formation of indole). A yellow-brown ring
indicates a negative reaction.
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9.5.4.6 Halotolerance test (5.5.5)

Produce a series of saline peptone waters with increasing salt (NaCl) concentration: 0 %, 6 % and 10 %
(5.5.5).

Inoculate each of the tubes (5.5.5) with the presumptive colony.

Incubateat37°C+1°Cfor24h+ 3 h.

Observation of turbidity indicates that the bacterium can grow at the concentration of sodium chloride
present in the tube of saline peptone water.

9.5/4.7 Interpretation of biochemical tests

V. ppirahaemolyticus, V. cholerae and V. vulnificus generally give the reactions indicated.in Tabje 4.

Table 4 — Interpretation of biochemical tests
Test Vibrio Vibrio Vibrio Vibrio Wibrio
cholerae a parahaemolyticus @ vulnificus a_.|\ mimicus ab | alginglyticus ab

Oxidase + + + + +

LDC + + * + +

ADH - - > - -

ONPG hydrolysis + - + + -
Prgduction of indole + + + + +

Grdwth in peptone

water with

0 % NaCl + - - + -

6 % NaCl - + + - +

10 %0 NacCl - - - - +

a  |The sign + denotes 76 % to 89 % positivesréactions.

b |Provided for reference purposes.

NOTE1 The reactions given(in Table 4 are a guide to the identification of the listed species| Additional
phehotypic tests can be requiréd to fully distinguish these species from each other and from non-pathogenic
Vibnfio spp.

NOTE 2  Itis preferable to conduct serology for V. cholerae (at least to determine whether they are serogroups
01 qr 0139) or an appropriate PCR-based test to determine toxigenic strains, such as those that carry the cholera
toxipn gene ctx. This can be carried out by the end user laboratory or a specialist reference laboratoryj

NOTE 3 Thefe are some rare instances where V. parahaemolyticus strains are positive for ONP({ hydrolysis.
Addjitionalphenotypic and/or molecular tests may be required to fully distinguish these strains from each other
and|fremnon-pathogenic Vibrio spp.

9.5.4.8 Step by step confirmation (optional)

Both V. cholerae and V. parahaemolyticus have different salinity tolerances. With the cultures that
are selected in 9.5.3.3, undertake tests for growth in 10 % saline peptone water (5.5.5) and arginine
dihydrolase (5.5.2). Continue with the other confirmation tests on any colonies that do not show growth
in 10 % saline peptone water and which give a negative arginine dihydrolase reaction.

It is preferable to subculture onto saline nutrient agar (5.3) at the same time in order to make sure that

the

“no growth” in the 10 % saline peptone water is not due to a dead culture.

© IS0 2017 - All rights reserved
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9.5.5 PCR confirmation

The minimum requirements for the amplification and detection of nucleic acid sequences by PCR are
laid out in ISO 22118, ISO 22119 and ISO 22174.

PCR may be carried out by conventional or real-time PCR formats. See 9.5.7 and Annex C for example
details of conventional PCR, and 9.5.8 and Annex D for real time PCR used in the development of this

document.

For PCR, use colonies retained in 9.5.3.3.

For tra
other {

9.5.6 DN

e LI NN N ) ' : 1o 1 o o 1. dnnan o 1 ' Lo
llb})Ul LU d DPClellbL IdUUlI dlUI y, ITIUCUIdLT CUIUITITS UIILU 5dIlllIT ITULI ITIIU dgdl 20AIIlS \J-
uitable media.

A extraction

) or

Prepare a bacterial suspension using an inoculating loop. Take one well isolated coloiy\ffom the saline

nutrient ag
1,5 ml micy

Heat the miicro-centrifuge tubes in a heating block (6.7) set at 95 °C + 2 °C for5/min + 1 min.

Centrifuge

If shown t
DNA. Thes

For each b
be carried

Forlong te
can be refT

9.5.7 Co

Prepare m
of reaction

Place x ul g

Load PCR
primer set

Thermocy
depending
annealing

ar (5.3) and inoculate into 500 pl of sterile 0,85 % NaCl (5.5.6) or nucléase free water
'o-centrifuge tube.

the micro-centrifuge tubes at 10 000g for 1 min. Retain the supernatant for PCR testing.

b be reliable, commercially available DNA extraction kits may be used to extract bactg
p kits shall be used in accordance with the manufacturer’s instructions.

htch of samples tested a negative extraction contr@l shall be included. DNA extraction s
put in parallel on 500 pl of nuclease free water,or'sterile 0,85 % NaCl.

'm storage a temperature of <-15 °C is recomimended. Short-term storage (<1 month) sam
igerated at 5 °C + 3 °C.

nventional PCR

hster mix using appropriate primers, adjusting volumes depending on the required nun
5.

f extracted DNA to a clearly labelled tube and add y pl of master mix.

fubes into the thérmocycler and set the appropriate running conditions depending on
used.

ler runningre€onditions should be carried out as single reactions and run for 20 to 30 cy
upon the target (see Annex C). The duration and temperature of each stage (denaturat
ind extension) depend on the reagents used. See Annex C for details of the PCR primers

running colnditions used in the development of this document.

in a

rial

hall

bles

ber

the

cles
ion,
and

Prepare a 2 % agarose gel by mixing 2 g of agarose with 100 ml of 1X TAE buffer (or equivalent buffer)
(5.6.1). Allow to cool before adding a few drops of ethidium bromide or alternative dye enabling
visualization of the product.

Place an appropriate sized gel comb to the mould before pouring the gel and allow to solidify before
removing the comb.

Load the gel with 10 pl of 100 bp DNA ladder and the following wells with 20 pl of PCR product prepared
previously, using an appropriate loading dye as necessary. Run the gel at 130 V for 25 min to 30 min.
Alternative volumes of PCR product and DNA ladder may be used according to the individual laboratory
procedures and manufacturers’ recommendations.

Following electrophoresis, visualize the gel using an ultraviolet transilluminator. See Annex C for
details of expected product sizes for primers used in the development of this document.
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PCR products should be confirmed by an appropriate method, following ISO 22174.

PCR may be used to screen for the presence of target bacterium in primary (9.1) and secondary
enrichment broths (9.2) following incubation. This may enable downstream targeting of identification.
It is recommended that for samples considered of importance, e.g. official controls and/or outbreak
investigations, colony isolation and confirmation is carried out according to this document.

9.5.8 Real-time PCR

Add 20 pl of the relevant mastermix to each well. Alternative volumes of PCR reagents may be modified
acc rding the individual laboratorv prm‘pdnrpq or from pnh]ichpd prnfm‘n]q

Forlevery batch of samples in a cycler run, prepare an optical plate with the following:
— |atleast 1 well with 5 pl of undiluted sample DNA;

— |atleast 1 well with 5 pl of negative extraction control;

— |atleast 1 well with 5 pl of control DNA for each target assay;

— |atleast 1 well with 5 pl of nuclease free water.

Sulr)]iect the plate to at least 45 cycles. The duration and temperature of each stage (dehaturation,
annealing and extension) depend on the reagents used; they should be based upon the manufacturer’s
recommendations.

For|real-time PCR machines where the user can set the point of fluorescence measurement, this shall be
set pt the end of the extension stage.

Anglyse the amplification plots using the approachrecommended by the manufacturer of the real-time
PCHR machine. The threshold should ideally bé.sét so that it crosses the area where the anpplification
plots (logarithmic view) are parallel (the exponential phase).

Negdative controls (nuclease-free water and negative extraction controls) shall always bg negative;
if ppsitive results occur in these contrpls then any samples giving positive results shall be rgtested.

See|Annex D for example details'of an amplification method used in the development of this Hocument.

It i recommended that fof samples considered of importance, e.g. official controls and/or outbreak
inv¢stigations, colony isglation and confirmation is carried out according to this document.

10(Expressionof results

Depending on,the interpretation of results, indicate that potentially enteropathogenic Vibrio spp. is
detgcted or-not detected in a test portion of x grams or x ml of product (see ISO 7218), specifying the
nane of the relevant species and any pathogenicity characteristics if they have been tested.

11 Performance characteristics of the method

11.1 Interlaboratory study

The performance characteristics of the method were determined in an interlaboratory study to
determine the specificity, sensitivity and, when possible, the LODsg of the method. The data are
summarized in Annex E. The values derived from the interlaboratory study may not be applicable to
food types other than those given in Annex E.
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11.2 Sensitivity

The sensitivity is defined as the number of samples found positive divided by the number of samples
tested at a given level of contamination. The results are thus dependent on the level of contamination of
the sample.

11.3 Specificity

The specificity is defined as the number of samples found negative divided by the number of blank
samples tested.

11.4 LODjso

The LODsglis the concentration (cfu/sample) for which the probability of detection is 50 %

12 Test report

The test report shall specify:

— the refierence of this document, i.e. ISO 21872-1;

— all infqrmation required for the complete identification of the sample;

— the sampling method used, if known;

— any dejviation with respect to the enrichment medium orthe incubation conditions used;

— all opefrating details not specified in this document, orrégarded as optional, together with details of
any in¢idents which may have influenced the results;

— the results obtained, and in particular if the (pathogenicity markers of the isolated strains were
confirmed;

— whethgr a positive result has been obtained when using an isolation medium (5.2.2) not specifigd in
this ddcument.
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Annex A
(normative)

Diagram of procedure

Identification of trh positive V. parahaemolyticus is by conventional PCR only (refer to Annex C),

ide fification ~F 17 ~holoraonic by conuantion Al DCD ~nd /o hinchamaical tacte (eafor o Aoy s B and C
IFeeato- e CReeFa eI By-coRveRtohar roraia o ieenemcar testsFerer+to-Ahhexs L.
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ASPW at ambient temperature
25 g or 25 ml of test portion in 225 ml of ASPW (9.1)

E_1

4

=

=

= v

1= )

= Incubation for6h+1h

E (Temperature dependent upon target Vibrio spp. and state of product e.g. deep frozen, fresh, etc)

&

E V. parahaemolyticus and V. cholerae in fresh products V. parahaemolyticus and V. cholerae in deep frozen, dried or

a P 4 : p salted products, and V. vulnificus all product states

y
1 ml of culture obtained above in 10 ml ASPW
o B 1 ml of culture obtained above in 10 ml ASPW
E: & incubationat41,5°C+1°Cfor 18 h+ 1h (9.3) Incubation at
% E 41,5°C + 1 °C for Ineybation at
SE 18h+1h (9.3) 376+ 1 °C for
23, % V. parahaemolyticus and V. 18h+1h(9.3)
¥ cholerae in deep frozen, dried | (V.ulnificus all product states
or salted products
PCR Screening of 18 h + 1 h broths following incubation (optional) (note 1in9.3) /
PCR Screening of 18 h £ h broths following incubation (optional) (note 1in 9.3)
\ 4 A

Plating on TCBS medium, incubation at 37 °€+/1°C for 24 h+ 3 h,
and plating onto a second medium of the labgratories own choice (9.4)

Sub-culture from each medium at least-one colony considered typical of the target
onto SNA, incubateat 37°C+1°Cfor24h+3h
(for tdh and trh detection in V. panahaemolyticus take at least 5 or all colonies) (9.5.2)

Choose at ledst one of the following confirmation steps

PRIMARY AND
SECONDARY ISOLATION

Confirmation by biechiemical tests Confirmation by PCR Confirmation by real-time PCR
(9.5.4)(Annex B) (9.5.7) (Annex C) (9.5.8) (Annex D)

CONFIRMATION

Further confirmation of pathogenicity
markers

Expression of results (Clause 10)

Figure A.1 — Diagram of procedure for the detection of enteropathogenic V. parahaemolyticus,
V. cholerae and V. vulnificus
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Composition and preparation of the culture media and reagents

B.1 Alkaline saline nentone water (ASPWN
! peptone-watertA>—v4

T T T I T SOOI TITC

B.1.1 Composition

Pepftone 200g
Sodfium chloride 20,0 g
Water 1000 ml

B.1.2 Preparation

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

If ngcessary, adjust the pH so that, after sterilization, it is 8;6 £ 0,2 at 25 °C.
Dispense the medium, in quantities required for the exdmination.

Steyilize in an autoclave set at 121 °C for 15 min.

B.Z Thiosulfate citrate bile and sucrose agar (TCBS)

B.2l1 Composition

Pepftone 100g

Yeapt extract 50¢g

Sodlium citrate 100 g
Sodjium thiosulfate 10,0 g

Iron (III) citrate 10g

Sodjium ehloride 10,0 g

Dried bovine bile 80g

Sucrose 200g
Bromothymol blue 0,04¢g
Thymol blue 0,04¢g
Agar-agar 8,0gto18,0ga
Water 1000 ml

a Depending of the gel strength of the agar-agar.

© IS0 2017 - All rights reserved
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B.2.2 Preparation

Dissolve the components or the complete dehydrated medium in the water, by bringing to the boil.

Adjust the pH, if necessary, so thatitis 8,6 + 0,2 at 25 °C.

Do not autoclave.

B.2.3 Preparation of the agar dishes

Dispense 15 ml to 20 ml of the medium, cooled down to approximately 50 °C, into sterile Petri dishes

and leave tp sondity.

B.3 Salipe nutrient agar (SNA)

B.3.1 Composition

Meat extract 50g
Peptone 30g
Sodium chloride 100 g
Agar-agar 8gtol1l8ga
Water 1000 ml

a

B.3.2 Pr

Dissolve tH
necessary.

Adjust the
Transfer tH

Sterilize in

B.3.3 Pr

Dispense 1
and leave t|

Just prior t

Depending on the gel strength of the agar-agar.

bparation

e dehydrated components or the complete dehydrated medium in the water, by heatir

pH so that, after sterilizationjitis 7,2 + 0,2 at 25 °C.
e medium into containefs of appropriate capacity.

an autoclave set at121 °C for 15 min.

eparation ofthe agar dishes

5 ml to 26,1l of the medium, cooled down to approximately 50 °C, into sterile Petri dig
p solidify.

puse, carefully dry the dishes of agar medium (preferably after having removed the lids

g if

hes

and

inverted th

P2y Hichoc)’ inanincubator (A 7) untilthe agar surfaceis r]ry

B.3.4 Preparation of slants of saline nutrient agar

Dispense approximately 10 ml of the medium, cooled down to approximately 50 °C, into tubes of
appropriate capacity.

Leave to settle and solidify in an inclined position.

18
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B.4 Reagent for detection of oxidase

B.4.1 Composition

N,N, N’, N-Tetramethyl-p-phenylenediamine 1,0 g
dihydrochloride

Water 100 ml

B.4.2 Preparation

1SO 21872-1:2017(E)

Dis

B.5

olve the components in the cold water immediately before use.

L-lysine decarboxylase saline medium (LDC)

B.5l11 Composition

L-lIyisine monohydrochloride 50¢g
Yeapt extract 30g
Glu¢ose 1,0g
Bromocresol purple 0,015¢
Sodium chloride 100 g
Water 1000 ol
B.5|2 Preparation

Dis
Ifn

olve the components in the water; by heating if necessary.

pcessary, adjust the pH to 6,8t 0,2 at 25 °C after sterilization.

Dispense the medium, in volumes of 2 ml to 5 ml into narrow tubes.
Stefilize in an autoclave set at 121 °C for 15 min.

B.q Argininedihydrolase saline medium (ADH)
B.6.1 Composition

Arglitine monohydrochloride 50¢g

Yeast extract 30g

Glucose 10g

Bromocresol purple 0,015¢

Sodium chloride 100 g

Water 1000 ml

B.6.2 Preparation

Dissolve the components in the water, by heating if necessary.
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If necessary, adjust the pH to 6,8 £ 0,2 at 25 °C after sterilization.

Dispense the medium in volume of 2 ml to 5 ml, into narrow tubes.

Sterilize in

an autoclave set at 121 °C for 15 min.

B.7 Detection of 3-galactosidase

B.7.1 ONPG solution

B.7.1.1 G

2-orthonit
(ONPG)

Water

omposition

‘ophenyl- 3-D-galactosipyranoside 0,08g

15 ml

B.7.1.2

reparation

Dissolve the ONPG in the water at 50 °C + 1 °C.

Cool the s

ution.

B.7.2 Buffer solution

B.7.2.1 (

Sodium dilhydrogen-orthophosphate (NaH;P04)

omposition

6,9g

Sodium hyflroxide (0,1 mol/I solution) approx. 3 ml

Water, quaptity sufficient for a final volumé of 50 ml

B.7.2.2 Preparation

Dissolve tll]e sodium dihydrogen-orthophosphate in about 45 ml of water, in a volumetric flask.
Adjust the pH to 7,0 + 0,2 at-25-°C with a 0,1 mol/] solution of sodium hydroxide.

Make up tq 50 ml with water.

B.7.3 Completereagent

B.7.3.1 Composition

Buffer solution (B.10.2) 5ml

ONPG solution (B.10.1) 15 ml

B.7.3.2 Preparation

Add the bu

Storeat 3 °

20

ffer solution to the ONPG solution.

C+2,0°C.
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B.8.1 Tryptophan saline medium

B.8.1.1 Composition

Enzymatic digest of casein 100 g
DL-trytophan 10g
Sodjium chloride 10,0 g
Water 1000 ml
B.8{1.2 Preparation

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

If ngcessary, adjust the pH, so that, after sterilization, itis 7,0 + 0,2 at 25'2C.
Dispense the medium in quantities of 5 ml into tubes of appropriate capacity.
Sterilize in an autoclave set at 121 °C for 15 min.

B.8.2 Kovacs reagent

B.8{2.1 Composition

Dimethylamino-4 benzaldehyde 58

Hydrochloric acid, p = 1,18 g/ml to 1,19 g/ml 25 ml

Methyl-2 butan-2-ol 75 ml

B.8{2.2 Preparation

Mix the components.

B.9 Saline peptone water

B.9.11 Composition

Pepftone 10g

NaCl Ogorobo0gor 100g

Water 1000 ml

B.9.2 Preparation

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

If necessary, adjust the pH, so that, after sterilization, it is 7,5 + 0,2 at 25 °C.

Dispense into tubes of appropriate capacity.

Sterilize in an autoclave set at 121 °C for 15 min.
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B.10 Sodium chloride solution
B.10.1 Composition

Sodium chloride 85¢g

Water 1000 ml

B.10.2 Preparation

Dissolve thecomponentim the WaterT, by Teating if mecessary:.

If necessarjy, adjust the pH, so that, after sterilization, itis 7,5 + 0,2 at 25 °C.

Dispense ipto tubes of appropriate capacity.

Sterilize in|an autoclave set at 121 °C for 15 min.

B.11Trig acetate EDTA (TAE) buffer
B.11.1 Composition

50X TAE buffer 20 ml

Water 1000 ml

B.11.2 Preparation
Add the bulffer solution to the water.

Store at 3 9C + 2,0 °C.

22
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Annex C
(informative)

Conventional PCR for the detection of Vibrio parahaemolyticus,
thermostable direct haemolysin (¢dh) and thermostable direct
related haemolysin (trh) genes, Vibrio cholerae and Vibrio
vulnificus

C.1] Composition of mastermix

See|Table C.1.

Table C.1 — Composition of mastermix

Reagent Volume@er reaction
ul
Reaction buffer (5x) a 10
MgClz (25 mM) 5
dNTPs (20 mM) 0,625
Forward primer (nM) (100 pM) 0,5
Reverse primer (nM) (100 uM) 0,5
Water 30,625
Taq polymerase 0,25
Total volume 475
a  Dependentupon the initial concentration of the reaction buffer

C.2] Vibrio parahaemelyticus primers (conventional PCR)

VpTpxR (FW):  GTETTC TGA CGC AAT CGT TGl
VpTpxR (REV): </ATA CGA GTG GTT GCT GTC ATGI5]

The target wegion used for detection of toxR is based on previously published and validated data.[3]
The toxRregion of all publicly available and sequenced V. parahaemolyticus strains, as well|as publicly
depOSIted toxR sequences was used to ensure spec1f1c1ty Sequence allgnment usmg all| sequences

: : : adlequate for
the quantlflcatlon of all toxR sequences The primer sequences do not align with any other sequences
available in GenBank.
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C.3 The

rmostable direct haemolysin (tdh) and thermostable direct related

haemolysin (trh) genes Vibrio parahaemolyticus primers (conventional PCR)

Thermostable direct haemolysin L-tdh (FW):

Thermostable direct haemolysin R-tdh (REV):

GTA AAG GTC TCT GAC TTT TGG Aclel
TGG AAT AGA ACC TTC ATC TTC ACCLel

Thermostable direct related haemolysin L-trh (FW): TTG GCT TCG ATA TTT TCA GTA TCTIel

Thermostable direct related haemolysin R-trh (REV):CAT AAC AAA CAT ATG CCC ATT TCC Glé]

The target

[6] The primer sequences do not align with any other sequences available in GenBank.

C.4 Viby

prVC (FW)

prVC (REV]:

The target
The primel

C.5 Vibp

VVH (FW);

VVH (REV]):

The target
The primel

C.6 Cydl
See Table (]

region used for detection of tdh and trh is based on previously published and validated\d

'io cholerae primers (conventional PCR)

TTA AGC STT TTC RCT GAG AAT GlZ]
AGT CAC TTA ACC ATA CAA CCC GIZ]

sequences do not align with any other sequences available-ii GenBank.

'io vulnificus primers (conventional PCR)

CCG GCG GTA CAG GTT GGC GCI8]
CGC CAC CCACTT TCG GGC Cl8]

sequences do not align with any other sequences available in GenBank.

ing parameters — VptexR and VVH
.2.

Table€.2 — Cycling parameters — VptoxR and VVH

region used for detection of prVC is based on previously published and validated data.

region used for detection of vvH is ,based on previously published and validated dath.

ata.

Step description Temperature and time Number of cyclef
Pretheating 96 °C for 5 min 1
Denaturation 94 °C for 1 min
AmgllifiCation Annealing 63 °C for 1,5 min 30
Extension 72°C for1 5min
Post amplification 72 °C for 7 min 1

C.7 Cycling parameters — prVC

See Table C.3.
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Table C.3 — Cycling parameters — prVC

Step description Temperature and time Number of cycles
Pre-heating 94 °C for 2 min 1
Denaturation 94 °C for 1 min
Amplification Annealing 50 °C for 1 min 30
Extension 72 °C for 1,5 min
Post amplification 72 °C for 10 min 1
C.8d Cycling parameters — tdh and trh
See|Table C.4.
Table C.4 — Cycling parameters — tdh and trh
Step description Temperature and time Number pf cycles
Pre-heating 94 °C for 3 min 1
Denaturation 94 °C for 1 min
Amplification Annealing 58 °C for Lmin 3P
Extension 72 °C for 1 min
Post amplification 72°C for 5 min 1

C.9 Control material — conventional PCR
Forleach target assay DNA was extracted from characterized reference strains (see Table C.3).
A bacterial suspension was prepared by taking one to three colonies from a saline nutrien§ agar (5.3)
and|inoculating 500 pl of sterile NaCl 0,85.% (5.5.6) in a 1,5 ml micro-centrifuge tube.
Each micro-centrifuge tube was placed in a heating block (6.7) set at 95 °C £ 1 °C for 5 min #|1 min.
Thg micro-centrifuge tubes weére' centrifuged at 10 000g for 1 min and the supernatant r¢moved for
PCH testing.
For[long term storage a-temperature of <-15 °C is recommended.
Table C.5 — Reference strains
Product
Fynction—}\ Target WDCM 2 control strains Identification Size
bp
toxR |Vibrio parahaemolyticus WDCM 00185 | Vibrio parahaemolyticus P 368
Vibrio parahaemolyticus NCTC10884 . .
tdh (WDCM number claimed) thermostable direct haemolysin ¢ 269
Specificity trh | Vibrio parahaemolyticus WDCM 00037 thermosta_lble directrelated 500
haemolysin ¢
prVC | Vibrio cholerae WDCM 00136 Vibrio cholerae b 295 to 310
VVH |Vibrio vulnificus WDCM 00139 Vibrio vulnificus b 519
a World Data Centre for Microorganisms (WDCM) strain catalogue available at http://refs.wdcm.org
b Denotes species identification.
¢ Indicates pathogenic strain of Vibrio parahaemolyticus.
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C.10 Interlaboratory study

The PCR methods were validated in an interlaboratory study organized by the European Union Reference
Laboratory for monitoring bacteriological and viral contamination of bivalve molluscs in 2011. Twenty-
three laboratories were recruited according to the requirements of ISO 5725-1 and ISO 5725-2; all
followed a single protocol. Test samples were anonymized and distributed as semi-solid marine agar
(MA) swabs inoculated with reference strains of target and non-target Vibrio spp. Swabs were inoculated
into 225 ml + 5 ml ASPW and subject to primary enrichmentat41,5°C+1°Cand 37°C+1°Cfor6h+1h.
One millilitre aliquots of each enrichment were subject to secondary enrichment in 10 ml 0,5 ml fresh
ASPW at41,5°C+1°C and 37°C+ 1 °Cfor 18 h + 3 h. Followmg prlmary and secondary enrlchment 1ul
of each enriehs :

plates wer¢ 1ncubated at 37 °C +1 °C for 24 h * 3 h; second platlng medla were 1ncubated accordl o to
the manufgqcturers’ instructions. A minimum of two colonies showing typical phenotypic characteri tics
of Vibrio spp. were sub-cultured onto SNA and incubated at 37 °C £ 1 °C for 24 h + 3 h, Subsequent
cultures were checked visually for purity and subject to oxidase tests and microscopic,examinafion
(motility apd Gram stain). Oxidase positive, Gram negative, motile isolates were subject to tests for
glucose utifization, lactose and sucrose fermentation, L-lysine decarboxylation, -galactosidase actiyity,
presence of arginine dihydrolase, indole production, ornithine decarboxylase production and growth
in 0 %, 2 %, 6 %, 8 %, and 10 % NaCl. In parallel, DNA was extracted from a sinigle colony suspende(d in
500 pl of npclease free water, the bacterial suspension was heated at 95 °C #1-°C for 5 min + 1 minjand
centrifugedl at 10 000g. The resultant supernatant was stored at <-15 °CAor PCR analysis. Aliquotls of
2,5 pl of extracted DNA were added to a mastermix containing 10 pl redetion buffer, 5 ul MgClz, 0,625 pl
dNTPs (20|mM), 0,5 pul primer (forward and reverse), 0,25 pl Taq polymerase and 30,625 ul nuclgase
free water| All samples were subjected to PCR according to the:cyeling parameters described in |C.6,
C.7 and C.§ for toxR[5], tdhlé], trhl6l, prVClZ] and VVHI8]. Productswere visualized on 2 % agarose gels
following dlectrophoresis at 130 V for 25 min to 30 min.

A summary of the results from the interlaboratory studyis given in Table C.6.

Table C.6 — Interlaboratory study data

Parameters Results
Year 2011
Maximum flumber of laboratories reporting PCR and/or biochemical results for
both primly enrichment temperatures 23
Number of pamples per laboratory 5
Maximum fumber of results perlaboratory 20
Number of pccepted results 370
37°C 41,5°C
PCR Bio PCR | Hio
Laboratori¢s assigning correct species identification (V. vulnificus) (%) 93,3 | 86,4 | 100,0 | 95,2
Laboratori¢s assigning correct species identification (V. parahaemolyticus) (%) | 100,0 | 82,6 | 100,0 | 8,7
Laboratori¢s-assigning correct species identification (V. cholerae) (%) 87,5 69,6 73,3 | 61,9
Laboratories assigning correct species identification (V. mimicus) (%) 100,0 | 73,9 | 100,0 | 71,4
Laboratories assigning correct species identification (V. fluvialis) (%) 100,0 | 77,3 | 100,0 | 76,2
PCR Bio
Total correct, all samples (%) 94,8 78,3
PCR tests for tdh and trh
tdh trh
Laboratories correctly assigning presence of tdh and trh, all sampleslé] (%) 94,6 88,04

PCR = polymerase chain reaction

Bio = biochemical tests

26 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=7be9d0bb29f762900c36bb55913b8aea

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Principle
	4.1 General
	4.2 Primary enrichment in a liquid selective medium
	4.3 Secondary enrichment in a liquid selective medium
	4.4 Isolation and identification
	4.5 Confirmation
	5 Culture media and reagents
	5.1 Enrichment medium: alkaline saline peptone water (ASPW)
	5.2 Solid selective isolation media
	5.2.1 First medium: thiosulphate, citrate, bile and sucrose agar medium (TCBS)
	5.2.2 Second medium
	5.3 Saline nutrient agar (SNA)
	5.4 Reagent for detection of oxidase
	5.5 Biochemical tests
	5.5.1 L-lysine decarboxylase saline medium (LDC)
	5.5.2 Arginine dihydrolase saline medium (ADH)
	5.5.3 Reagent for detection of β-galactosidase
	5.5.4 Saline medium for detection of indole
	5.5.5 Saline peptone waters
	5.5.6 Sodium chloride solution
	5.6 PCR
	5.6.1 Tris acetate EDTA buffer (TAE) (or a buffer allowing similar performance for the purpose)
	5.6.2 Mastermix
	5.6.3 Primers and probes
	5.6.4 Positive control material
	5.6.5 Negative extraction control
	6 Equipment and consumables
	7 Sampling
	8 Preparation of the test sample
	9 Procedure (See Figure A.1)
	9.1 Test portion and initial suspension
	9.2 Primary selective enrichment
	9.3 Secondary selective enrichment
	9.4 Isolation and identification
	9.5 Confirmation
	9.5.1 General
	9.5.2 Selection of colonies for confirmation and preparation of pure cultures
	9.5.3 Tests for presumptive identification
	9.5.4 Biochemical confirmation
	9.5.5 PCR confirmation
	9.5.6 DNA extraction
	9.5.7 Conventional PCR
	9.5.8 Real-time PCR
	10 Expression of results
	11 Performance characteristics of the method
	11.1 Interlaboratory study
	11.2 Sensitivity
	11.3 Specificity
	11.4 LOD50
	12 Test report
	Annex A (normative)  Diagram of procedure
	Annex B (normative)  Composition and preparation of the culture media and reagents
	Annex C (informative)  Conventional PCR for the detection of Vibrio parahaemolyticus, thermostable direct haemolysin (tdh) and thermostable direct related haemolysin (trh) genes, Vibrio cholerae and Vibrio vulnificus
	Annex D (informative)  Real-time PCR for the detection of Vibrio parahaemolyticus, thermostable direct haemolysin gene (tdh) and Vibrio vulnificus
	Annex E (informative)  Results of an interlaboratory study
	Bibliography

