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Foreword

ISO (the Inte

rnational 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-governmentab—ir—haisor—with—SO—also—take—par—in—the—werk—SO—cellaborates—elosely—with the

Internationa

Internationa

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tgsk of technical committees is to prepare International Standards. Draft International Standards

adopted by
Internationa

the technical committees are circulated to the member bodies for voting{)Publication as an
Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent

rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 6887-3

Microbiology.

was prepared by Technical Committee ISO/TC 34, Foeod./ products, Subcommittee $C 9,

ISO 6887 consists of the following parts, under the general title>;Microbiology of food and animal fegding
stuffs — Preparation of test samples, initial suspension and decimal dilutions for microbiological examinatjon:

— Part 1: General rules for the preparation of the initial suspension and decimal dilutions
— Part 2: Bpecific rules for the preparation of meat and meat products

— Part 3: Bpecific rules for the preparation of fish and fishery products

— Part 4: Bpecific rules for the preparation of products other than milk and milk products, meat and meat

products, and fish and fishery produets
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Microbiology of food and animal feeding stuffs — Preparation
of test samples, initial suspension and decimal dilutions for
microbiological examination —

Part 3:

Specific rules for the preparation of fish and fishery prod

WARNING — The use of this standard may involve hazardous materials, operations and e
is the responsibility of the user of this standard to establish appropriate safety and heal
and to determine the applicability of regulatory limitations prior the use.

1

This| part of 1SO 6887 specifies rules for the preparation of fish and fishery product sampl

Sus

desgribed in ISO 6887-1. ISO 6887-1 defines the general rules for the preparation of the initial sug
decimal dilutions for microbiological examination.

This
simu
micr
micr:

This
their

a)

cope

nsion for microbiological examination when the samples\tequire a different preparation from

porganism, for example Vibrio parahaemelyticus.

products:

RAW fish, crustaceans, molluscs and others, including

— fish, whole or fillets, with or without skin and heads, and gutted,
— fish, salted, dried smoked or pickled,

— cephalopods, whole or sliced,

— ““erustaceans, whole, including prawns, crayfish, lobsters, crabs and Norway lobsters,

b)

— live gastropods, bivalves, echinoderms and tunicates, and

— snails;

PROCESSED fish, crustaceans, molluscs and others, including

— dried, smoked, marinated, salted, pickled and breaded fish or shellfish,
— fish, whole or prepared fillets, with or without skin,

— surimi and delicatessen fish products,

© 1SO 2003 — Al rights reserved
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uipment. It
h practices

bs and their

the method

pension and

part of ISO 6887 only describes methods of preparation that are applicable to several migroorganisms
Itaneously. It excludes the preparations that-only apply to the detection and/or enumeration of a single
borganism where the methods of preparation are described in the relevant standard corcerning that

part of ISO 6887 is applicable to ‘the following raw, processed, cooked or frozen fish and shellfish and
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c)

fish

whole or shelled crustaceans and molluscs, and crustacean and mollusc flesh,
cooked fish, crustaceans, molluscs, holothurians, tunicates, shellfish and snail-based dishes;

FROZEN fish, crustaceans, molluscs and others, in blocks or otherwise, including

, fish fillets and pieces,

whole and shelled prawns,

flaked crab,

ceq
sh
NOTE 1 M

NOTE 2 T
However, the

2 Normative references

The followir
references,

document (ipcluding any amendments) applies.

ISO 6887-1:
suspension
of the initial

ISO 7218, M

3 Termg and definitions

For the purp|

3.1
laboratory §
sample prep

[1SO 7002]

halopods, and
blled cooked shellfish and shelled snails.
ilk and milk products are dealt with in ISO 8261.

he purpose of the analysis performed on these test samples may be either hygiene/testing or quality cq
sampling techniques described in this part of ISO 6887 relate mainly to hygiengZiésting (on muscle tisst

g referenced documents are indispensable for the application of this document. For (
only the edition cited applies. For undated references, the latest edition of the refere

1999, Microbiology of food and animal feeding stuffs — Preparation of test samples,
and decimal dilutions for microbiological examination — Part 1: General rules for the prepar
suspension and decimal dilutions.

icrobiology of food and animal feeding stuffs — General rules for microbiological examination

pses of this document, the following terms and definitions apply.

ample
ared for sending to the laboratory and intended for inspection or testing

ntrol.
es).

ated
nced

nitial
ation

3.2
test portion

measured (volume or mass) representative sample taken from the laboratory sample for use in the
preparation of the initial suspension

3.3

initial suspension
primary dilution

suspension, solution or emulsion obtained after a weighed or measured quantity of the product under
examination (or of a test sample prepared from the product) has been mixed with, normally, a nine-fold

quantity of d

iluent, allowing large particles, if present, to settle

© ISO 2003 — Al rights reserved
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3.4

further decimal dilutions

suspensions or solutions obtained by mixing a measured volume of the initial suspension (3.3) with a nine-fold
volume of diluent and by repeating this operation with further dilutions, until a decimal dilution series, suitable
for the inoculation of culture media, is obtained

4 Principle

An initial suspension (3.3) is prepared to obtain as uniform a distribution as possible of the microorganisms
contained in the test sample.

A prg-enrichment or enrichment suspension is prepared in the same way, using the medium recovlnmended by
the method of analysis concerned, except in the special cases mentioned in each productisectioph of this part
of IS0 6887.
If necessary, decimal dilutions (3.4) are prepared in order to reduce the number-of microorganisms per unit
volune to allow, after incubation, observation of any growth (in the case of liquid“media) or colpnies (in the
case of agar plates), as stated in each specific standard.
In ofder to restrict, if required, the range of enumeration to a given interval, or if high |numbers of

micrporganisms are foreseen, it is possible to inoculate only the nécessary decimal dilutions (at least two
successive dilutions) needed to achieve the enumeration according. tothe calculation described in|ISO 7218.

5 Diluents

5.1 | Basic materials
See |SO 6887-1.

When examining raw, unprocessed mariné.fish for their natural marine (halophilic) microbial flora,|the use of a
3,5 % to 4 % solution of sodium chloride (i.e. isotonic to seawater), for example, is recommended.

5.2 | Diluents for general use

5.2.1 Peptone salt solution

See |SO 6887-1:1999,5.2.1.

5.2.4 Bufferedpeptone water

See |SO,6887-1:1999, 5.2.2.

5.3 Diluentsforspecial purposes

5.3.1 Peptone-salt solution with Bromocresol purple

5.3.1.1 Composition

Peptone salt solution (see 5.2.1) 1 000 ml

Bromocresol purple (0,04 % alcohol solution, e.g. ethanol solution) 0,1 ml

© 1SO 2003 — Al rights reserved 3
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5.3.1.2

Preparation

Add 0,1 ml of Bromocresol purple to 1 000 ml of peptone salt solution (5.2.1).

5313 A

pplication

This solution may be used for certain acidic products so that adjustment of the pH can be carried out without

the use of a

Bromocreso

sterile pH probe (see 8.2).

| purple is yellow at acidic pH, changing to purple at pH above 6,8.

5.3.2 Pepdone solution

5.3.21 Cpmposition

Enzymatic digest of casein 19

Water 1 000 ml

5.3.2.2 Pfeparation

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

If necessary

5323 A
This solution
NOTE C

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

pplication
may be used for bivalve molluscs, gastropods.and other marine shellfish (see [1]).

urrently available studies do not clearly show that only this diluent may be used for bivalve mol

gastropods anpd other marine shellfish. The diluent for general use, peptone salt solution (5.2.1), may also be used, si

has been shd

wn to give acceptable results for this type of product (see [2] and [3]).

5.4 Distribution and sterilization_ of-the diluent

uscs,
nce it

ular,

See ISO 6887-1:1999, 5.4.

6 Appanatus

Usual microbiologicaklaboratory equipment for general use (see 1ISO 7218 and ISO 6887-1) and, in parti
the followingd.

6.1 Homqggdenizer

6.1.1 Rotary homogenizer (blender)

See ISO 7218. If a large test sample is used, the equipment should include a 1 litre bowl.

6.1.2 Peristaltic homogenizer

See ISO 7218.

6.2 Sterile scissors, knives, shellfish picks, scalpels and large butcher's knife

6.3 Sterile forceps (small and large), spatulas and spoons

4 © ISO 2003 — Al rights reserved
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6.4 Sterile instruments, used to open shells (special knives, hammer, pliers, adjustable vice, etc.).
6.5 Small stiff brush, for scrubbing shells.

6.6 Electric drill, equipped with sterile wood bit (14 mm or 16 mm diameter).

7 Preparation of samples

7.1 Frozen products

Products stored frozen should be brought to a consistency that allows sampling; i.e. by storing at 18 °C to
27 °C (laboratory temperature) for a maximum of 3 h, or 2 °C + 2 °C for a maximum of 24 h\Sarpples should
be tgsted as quickly as possible after this. See ISO 6887-1:1999, 9.3.

If the product is still frozen when portioning, some diluent at laboratory temperaturermay be used to facilitate
defrgsting.

7.2 | Hard and dry products
For hhard or dry products, do not homogenize in a rotary homogenizer/(6.4.1) for more than 2,5 min at a time.

For dry and hard or heterogeneous products, it may be necessary to mince or to grind the laboratory sample.
In this case, to avoid an excessive rise in temperature, do not mince or grind for more than 1 min.

7.3 | Liquid and non-viscous products
Befofe analysing, the test sample should be takenlafter having shaken the laboratory sample by hand (e.g.

25 times through an arc of 25 cm; see ISO 8261 for details) or by mechanical means in order tq ensure that
the microorganisms are uniformly distributed.

7.4 | Heterogeneous products

For pheterogeneous products (which' contain pieces of different foods), sampling should be c3rried out by
taking aliquots of each component representative of their proportions in the initial product.

It is plso possible to homogenize the whole laboratory sample to allow the sampling of an homdgenized test
sample.

It may be necessary'to mince or to grind the laboratory sample. In this case, to avoid an excgssive rise in
temperature, de not mince or grind for more than 1 min.

8 [General procedures

8.1 General

All preparations and manipulations should be carried out using good aseptic techniques and with sterile
equipment to prevent microbial contamination of samples from all external sources. See ISO 7218.

Indicate in the report which procedure is used for analysis if it is different from the procedure described in this
part of ISO 6887.

© 1SO 2003 — Al rights reserved 5
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8.2 General case for acidic products

It is important when using a suspension solution of acidic products to ensure that the pH is brought back to
neutrality. The use of diluent with an added pH indicator (5.3.1) can avoid the need to use and sterilize pH
probes: add sodium hydroxide (NaOH) to bring back the coloration of the suspension until the indicator starts

to change.

For use with buffered diluents, the addition of NaOH is often necessary to increase the buffering capacity of
the alkaline component. The concentration of added NaOH depends on the product acidity. The most suitable
concentration (e.g. 0,1 mol/l or 1 mol/l) is the concentration which is still close to a ratio of 1 to 9 with diluent.

8.3 High[at foods (for example over 20 % of total mass is fat)

The use of
according to

9 Specil

9.1 Raw/

9.1.1 Whole fresh fish

The gills, intestinal area and the anus should be covered with sterile*cotton wool, drenched in 70 % alc

Take a cube

9.1.2 Slicqd fish, fillets and steaks

Treat in accordance with ISO 6887-1.

9.1.3 Whole and sliced cephalopods

Remove thdg
muscles and

Add diluent

laboratory sample in diluent using.a-rotary homogenizer (6.1.1) or cut it into fine pieces.

9.1.4 Whole crustaceans.such as crabs

Use a hami

amount of flgsh foranalysis.

Add diluent

diluent with between 1 g/l and 10 g/l of added sorbitan monooleate (Tween 80), approxim
fat levels (e.g. at a fat content of 40 %, add 4 g/l) may improve emulsification during*suspens

ic procedures

ish, crustaceans, molluscs and others

Lshaped sample of dorsal muscle, dice and grind it up,in the diluent (5.2).

skin and sucker with forceps (6.3) and a scalpel (6.2). Take cube-shaped samples of d
pieces from the tentacles.

5.2) to make a 1 in 10.djtdtion. Since the flesh from cephalopods is relatively firm, grind u

ner, pliers (6.4) or forceps (6.3) to break the shell and claws in order to extract the maxi

ately
ion.

phol.

prsal

b the

mum

5.2) 'and preferably grind in a rotary homogenizer (6.1.1). Alternatively, cut into fine pieces

and

place in a doubtebagforperistattic-homogenization toavoid feakage whern bferding during-homogenizati

9.1.5 Shelled crustacean flesh

n.

Take the amount of flesh required, and make the initial 1 + 9 suspension in diluent (5.2) and homogenize as in

9.14.

9.1.6 Crustaceans such as prawns, crayfish, lobsters or Norway lobsters (whole or tails)

Remove the

head and tail fin before analysis of the body flesh.

© ISO 2003 — Al rights reserved
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Except for very small animals, shell the crustacean and cut the flesh into pieces. Blend in a rotary
homogenizer (6.1.1).

Add

the necessary quantity of diluent (5.2) to give a 1 + 9 dilution.

9.1.7 Live bivalves, gastropods and others

9.1.71

General

Upon arrival at the laboratory, store the laboratory sample at a temperature of at 4 °C + 2 °C. The shellfish

shol

Id be alive Discard shellfish with open or damncnd shells

Are
sma
Suffi
metH

9.1.7

Was
oper

Drainf the cleaned bivalves and put them on a plate. Cover with an)absorbent paper.

If the

As €
Biva

Add
for a

In th

If the
hom

9.1.7
Brus
betw
be e

The

bresentative test sample shall contain at least six individuals and shall be about 75 gto-10
| animals, e.g. Donax spp.). Analysis of bivalves takes account of both the flesh and intervg
Cient shellfish should be opened to yield the amount of flesh and intervalvular fluid)specifie
od.

2 Bivalves

h and brush (6.5) each shell under running water of potable quality, especially around
ing.

re is a byssus muscle, do not tear it away; cut it with scissors, knife or scalpel (6.2) before ful

ach shell is opened, collect the flesh and intervalvular water in a sterile container suitable
ves that have lost their intervalvular water may be'used if they are still alive when the shell is

1 part of flesh and intervalvular water to 2-parts of diluent (5.2). Blend with a rotary homoge
bproximately 30 s to 2 min depending on the homogenizer used (see ISO 7218).

s way, a 1 + 2 suspension is obtaifed to which the diluent (5.2) may be added to obtain a 1 +

re are no shell splinters, a_peristaltic homogenizer may be used. If there are shell splinters
bgenizer with a double or triple bag may be used.

.3  Gastropods (e:g-'whelks)

h (see 6.5) and wash the shell, clean it with 70 % alcohol then place on a sterile tray
een two sterileé gauze layers). Using a hammer (6.4), smash the shell so that the body of thg
ktracted.

shells\may also be crushed open using a vice (6.4).

D g (25 g for
Ivular water.
d in the test

he hinge or

y opening.

for blending.
opened.

nizer (6.1.1)

9 dilution.

a peristaltic

if necessary
e animal can

Dice

theflestrwhitstremoving shettdebriswithforceps(6-3):

Prepare an initial suspension (3.3) of 1 + 2 in diluent (5.2), then complete using an appropriate volume of

dilue

NOTE

it via

nt to obtain a 1 + 9 suspension.

the shell.

9.1.8 Sea urchins

Wash at least six individuals under running potable water, and place them on a sterile tray.

© 1SO 2003 — Al rights reserved
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Hold the sea urchin with forceps or an appropriate glove and cut off a piece of the ventral side with sharp
scissors (6.2). Collect the whole flesh and fluid in a sterile container suitable for blending, using a spatula.

Prepare an initial suspension (3.3) of 1 + 2 in diluent (5.2), then dilute to 1 + 9 using the same diluent.

9.1.9 Holothurians and tunicates

Cut these into fine pieces with scissors (6.2) and blend in a rotary homogenizer (6.1.1).

Prepare an initial suspension (3.3) of 1 + 2 in diluent (5.2) as described in 9.1.4, then dilute to 1 + 9 using the
same diluent.

9.2 Procéssed products of fish, crustaceans, molluscs and other products

9.21

Take strips
products, it 1

9.2.2 Dried fish

Cut pieces f

Prepare an
diluteto 1 +

Rehydrate th

9.2.3 Salted dried fish

Take a sam
suspension.

Rehydrate th

9.2.4 Whoje smoked fish

If the whole
shall be exc

The sample

9.2.5 Smokedfish fillets and slices, with or without skin

Salted or pickled products

pbf muscle from the test sample to obtain a homogenized preparation. In thelcase of very |
hay be necessary to dilute more than 1 + 9.

om the body of the fish, including the skin, using scissors (6.2).

nitial suspension (3.3) of 1 + 2 in diluent (5.2) and blendin a rotary homogenizer (6.1.1).
O using the same diluent.

e sample by soaking, if necessary, for 60 min at 18°C to 27 °C (laboratory temperature).

ble in the same way as for dried fish (9:2.2), and as for salted products (9.2.1) when makin

e sample by soaking, if necessary, for 60 min at 18 °C to 27 °C (laboratory temperature).

fish is eaten, then the skin shall be included in the sample. If the skin is not eaten then the
uded.

is taken from the dorsal area and the flesh cut, diced and homogenized in diluent (5.2).

alted

hen

j the

skin

Take pieces

£oL) Haot o 4l =l 4 H PAHH HAN 4 H o Let
Ul Ui 1t arid Uuivc uicIHil, UriutTr SlTINT VCUTTUIUIVUTTS, WILTTUUL ICIIIUVIIIU Uurc onirt.

9.2.6 Marinated products

Treat as low

pH/acidified product (8.2).

9.2.7 Breaded fish, surimi; fish, crustacean and mollusc delicatessen

See ISO 6887-1.
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