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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 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.

The proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Nematodes of the Anisakidae family have a complex life cycle involving a high number of hosts. Adult
stages of Anisakidae reside in the stomach of marine mammals, where they are embedded in the mucosa.
Unembryonated eggs produced by adult females are released with the faeces of marine mammals and
become embryonated in seawater, where first-stage larvae (L1) develop in the eggs. The larvae moult
to become free-swimming second-stage larvae (L2) and, if ingested by crustaceans, mature into third-
stage larvae (L3). This stage is infective to fish and squid, and larvae are transferred between fishes
through predatlon malntalnlng the L3 stage. Some larvae mlgrate from the abdominal cavity into
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Visyial inspection procedures for the detection of Anisakidae larvae in-fish are employed t
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also sometimes used). Worldwide, marine and wild anadromous fishes are-intermedi

atodes of the family Anisakidae are the causative agents of human anisakidosis, adiseast
a public health hazard affecting humans, but also represents an economic préblem in f
il safety (the term “anisakiasis”, designating the disease caused by membersof the gena\ts Anisakis,

sakidae, whereas marine mammals are the definitive hosts.

risk that contaminated fish will reach the consumer,[11l[2] thus prévénting human anisak

UV-press and the artificial digestion of the fish muscular tissue are the methods

gned to detect nematode larvae in fish and to evaluate-the infestation level of a batc}h,

h validated and tested in multicentre collaborative studiés[3! (see Clause 10).
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Scope

anadromous fishes. The method is applicable to fresh fish and/or frezén fish, as we
ressed fish products, such as marinated, salted or smoked. It is also suitable for visceral
firmatory method for a visual inspection scheme.

\ber of parasites in the fish musculature and, when applied{to fresh fish or lightly pro
Hucts (never frozen before processing), determining th&viability of Anisakidae L3, wh
Sent.

5 method does not apply to determining the species or genotype of detected para

Normative references

following documents are referred-to in the text in such a way that some or all of th
Stitutes requirements of this doctiment. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

7218, Microbiology of fdod*and animal feeding stuffs — General requirements and g
robiological examinations

Terms and definitions

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

and [E€&maintain terminological databases for use in standardization at the following ad

5 document specifies a method for the detection of Anisakidae L3 larvae commonly foun$ in marine

as lightly
brgans as a

artificial digestion method[#l[5]lé] is applicable to quantifying parasitic infections by estimating the

ressed fish
ich can be

bites. Final

bir content
pplies. For
[s) applies.

iidance for

dresses:

[SO'Online browsing platform: available at https://www.iso.org/obp

3.1

IEC Electropedia: available at http://www.electropedia.org/

Anisakidae L3 larvae
third-stage larvae (L3) belonging to the Anisakidae family, in particular to Anisakis, Contracaecum and
Pseudoterranova genera

Note 1 to entry: For practical purposes, the genus Hysterothylacium belonging to Raphidascarididae family and

alre

ady classified as Anisakidae, can be also included.
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3.2

artificial digestion method

method to detect Anisakidae larvae in fish muscle tissue by an enzymatic (pepsin-HCI) digestion step
to release larvae from muscle tissues followed by a filtration step and detection of larvae by microscopy

Note 1 to entry: If applied to fresh fish, it allows checking of the viability of larvae.

4 Principle

4.1 General

The artificlal digestion method relies on the enzymatic degradation of muscle fibres in a fluid cempqsed
of pepsin ajnd hydrochloric acid followed by filtration and washing steps.

The procedure allows a differentiation between dead and viable anisakid larvae if the temperaturfe of
the digestipn solution does not exceed 37 °C (with the exception of Hysterothylaciunrsp. larvae, which
are killed 4t 37 °C), and assuming the fish was never frozen.

There are 1o internal quality controls that can be used while performing the method.

NOTE Alternative methods can be used for analysis, provided their equivalence with the methods descr{bed
in this document are demonstrated.

4.2 Sample size

For inspection of fishery products for public health purposes; the sample size shall be risk-based, as
determinegl by the competent authority.

4.3 Sample preparation

To increasg the surface area for enzymatic degradation, samples are gently eased apart taking ¢are
not to disrpipt larvae by checking for them. Alternatively, a Smasher/Stomacher®1), that facilitates|the
digestion Hut does not damage the nematode/larvae, can be used.

A blending|or grinding procedure should be avoided as this can damage or disrupt larvae.

4.4 Digestion of the sample

Viable Anigakidae larvae are resistant to the pepsin-HCI digest fluid and therefore can be recovgred
free from rhuscle tissues,

To facilitale an efficiént and rapid digestion, a maximum ratio of 1:20, meat to digest fluid, and a
temperatufe of 372C"+ 2 °C shall be maintained throughout the process. The time required for digestion
shall be 13 min\to 30 min. For muscle samples that are less digestible, the digestion time should be
increased hut;unless otherwise validated for a particular sample matrix, the time shall not exceed 45 1|nin.

4.5 Filtration of the digest fluid

Following digestion, the digest fluid shall be filtered through a sieve with specific mesh (6.9). Retained
larvae shall be rinsed with tap water.

4.6 Verification of findings

If positive or doubtful findings occur, confirmation and identification at the species level should be
performed by a qualified reference laboratory, by means of morphological and/or molecular methods.

1) Smasher and Stomacher® are examples of suitable products available commercially. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of these products.
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5 Reagents
5.1 Tap water.
5.2 Hydrochloric acid, 25 %.

5.3 Pepsin, powder or granular: 1:10 000 NF, 1:12 500 BP, 2 000 FIP; liquid: 660 U/ml.

Pepsin is commercially available in powder, granular and liquid forms. The activity of the pepsin shall
be certified The pepsin shall be stored nr‘rm‘ding to the manufacturer’s recommendation

The use of a liquid pepsin formulation can be advantageous as it could reduce the risk-0f o¢cupational
hazprd, such as allergic reaction in laboratory staff.

NOTE The activity of pepsin powder is expressed per gram, either in “NF” (US National Formpulary), “BP”
(British Pharmacopoeia) or “FIP” (Fédération Internationale de Pharmacie). The activity of liqu]d pepsin is
explessed in European Pharmacopoeia units per millilitre with a minimum of 660/U/ml. Other pepdin activities
canpe used, provided the final activity in the digest fluid is equivalent to the activity of 10 g of 1:10 (00 NF.

5.4 90 % ethanol.
5.5| Acidic solution, 1 % acetic acid.

6 |Equipment and consumables

Usual microbiological laboratory equipment in decordance with ISO 7218 and, in particular, the
follpwing.

6.1| Labelled collection trays or plastic:bags, for samples.

6.2| Knives, scissors and forceps{for cutting samples.

6.3| Calibrated scale, for weighing samples and/or pepsin, accuracy 0,1 g.
6.4| Magnetic stirrer, with an adjustable heating plate or magnetic stirrer put in an incubator.
6.5| Polytetrafluoroeethylene (PTFE)-coated triangular stir bar, 5 cm in length, minimung.
6.6/ Thermiometer, accurate to at least 0,5 °C, minimum range of temperatures from 20 °( to 70 °C.

6.7| Glass beakers, appropriate capacity.

6.8 Aluminium foil or lids, to cover the top of the glass beaker.

6.9 Sieve, made of brass or stainless steel, mesh size around 180 microns to 500 microns, with
diameter of approximately 10 cm or larger.

6.10 Petri dishes, approximately 90 mm in diameter, for larval counting.
6.11 Small vials, for the collection of recovered larvae.

6.12 Stereo-microscope, with a sub-stage transmitted adjustable light source.

© IS0 2021 - All rights reserved 3
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7 Sampling

Sampling is not part of the method specified in this document, but it is indicated in Annex A. If there are
no specific International Standards dealing with sampling of fish, it is recommended that the interested
parties come to an agreement on this subject.

8 Procedure

WARNING — Laboratory staff performing the procedure shall wear disposable gloves, a mask
and a laboratory coat. When handling pepsin, contact with the powder and inhalation of dusts
(mask) should be avoided. The use of a liquid pepsin formulation can be advantageous as it,cquld
reduce the risk of an allergic reaction in laboratory staff.

8.1 Preparation of the sample

Samples uged for testing can be fresh, frozen or lightly processed fish, and internal organs (e.g. ljver,
ovary). The¢ir condition shall be reported before testing.

Each samp]e shall be weighed and its weight shall be reported. The minimumdndividual sample siz¢ for
testing by dligestion shall be at least 25 g and no more than 200 g.

Whole fish{shall be manually eviscerated, skinned and filleted, and the¥iscera and each flesh side/f}llet
can be put|in separate transparent plastic bags to be analysed independently, depending on fillet size.

Manually gase apart the sample or, alternatively, use a Smasher/Stomacher?2).

If any larvae are found before digestion, they should be properly preserved for further observation, as
described in 8.5.

For lightly|processed fish containing, for example, oil 'and spices, the sample shall be rinsed with|tap
water befofe digestion, to remove such ingredient$.as much as possible.

8.2 Preparation of the digest fluid

The pepsin used for the preparation«ofdigest fluid shall have the appropriate activity required| for
digestion ([5.3). Digest fluid shall belmade fresh for each analysis. The steps for preparing digest fluid
are as follows:

a) add 16 ml of hydrochloricacid (see Clause 5) to a glass beaker containing 2 I of tap water prehegted

stirrer|in the idcubator, and commence the stirring;

c) add 10|g of powder or granular pepsin (1:10 000 NF) or 30 ml of liquid pepsin (660 U/ml).

NOTE 1 :
acid, and c) pepsin. This will prevent degradation of pepsin that could result from direct exposure to concentrated
hydrochloric acid.

NOTE 2  Stock solutions of hydrochloric acid are available in formulations other than 25 % and are adjusted
accordingly. For example, if a 37 % stock solution of hydrochloric acid (molar concentration: 12,1) is used, 11 ml
is added to 2 1 of preheated tap water.

NOTE 3  Other activities of pepsin can be used, provided the final activity in the digest fluid is equivalent to
the activity of 10 g of 1:10 000 NF (5.3).

2) Smasher and Stomacher® are examples of suitable products available commercially. This information is given
for the convenience of users of this document and does not constitute an endorsement by ISO of these products.
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Digestion of the sample in the glass beaker

a) After preparation, the sample is transferred to a 2 I glass beaker, which contains the digest fluid

(see 8.2).

b) Cover the glass beaker with aluminium foil to keep a constant temperature of 37 °C + 2 °C, and

A

reduce evaporation.

Regularly monitor the temperature of the digest fluid using a thermometer.

d) Ensure that, during stirring, the digest fluid rotates at a sufficiently high speed to create a deep

e)

NO1
nen|
digd

8.4

vortex withoutsplastring:

Digest the sample for 15 min to 30 min. If necessary, the digestion time can be increaséd
not exceed 45 min in total.

E The optimum temperature range of pepsin is 37 °C to 40 °C. However \under such

but it shall

conditions,

atodes belonging to the genus Hysterothylacium (considered to be non-zoonotic) will be killed ajnd partially

sted, which could negatively affect proper morphological or molecular identification.

Filtration of the digest fluid

Swiltch off the stirrer and immediately pour carefully (to avoid overflow) the digestion soluti

the
Thd

sieve into a beaker. Anisakidae larvae can be detected on the'sieve.

digestion process is considered satisfactory if residual debris remaining on the siey

prifpnarily of indigestible tissue of no greater than 5 % ofithe original sample mass. If undige

in 4
und
aga

NO1
larvi

NOT

xcess remains on the sieve, the digestion procedure shall be repeated. In the case o
igested tissue, a new sample shall be collected\and the entire method repeated (i.e. starf
n from 8.3).

E1 Forfrozen samples, which have beenstored for several months at =20 °C or at lower tempe
e can appear damaged and/or fragmented and molecular identification can be difficult or impos
E2 In the case of fragments, a microscopic distinction can be made between front and T

fragments occur, it is documented whether they are front or rear ends. From this information, it is

esti

8.5

mate the minimum and maximum number of larvae.

Microscopic examinmation

ikakidae larvae shall’be collected from the sievel®l and examined under the stereomicro

9

Results shall be expressed as “present” or “absent” and the number of Anisakidae larvae in

bn through

e consists
sted tissue
[ excessive
procedure

ratures, the
sible.

ear ends. If
possible to

scope with

smitted light@t10x to 20x magnification for their morphological identification or processed for

Expression of the results

«

sample, per fillet section.

NOTE

reported.

X

mperature

t for 24 hin

”

grams of

If requested or appropriate, the localization of larvae detected, as well as their viability, can be

If doubtful findings occur, confirmation and identification at the species level by molecular methods
should be performed by a qualified reference laboratory.
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10 Performance characteristics of the method

The values of these characteristics have been determined by a ring trial on the method organized

within the

framework of a European projectl3],

The accuracy, defined as the closeness of a measurement to the true value, is 98 % (95 % CI: 82,8 % to

99,1 %).

The sensitivity, defined as the percentage of samples correctly identified as positives, is 96 % (95 % CI:
79,6 % to 99,9 %).

The specif
to 100 %).

The limit o

11 Test yreport

A laborato
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the labora
been perfc
thermome
irregularit
requireme

12 Quality assurance

Each labor
was correg
quality cor]

City, the percentage of sampies correctly tdentifted as negatives, 15100 9% (95 9% CI-47,

[ detection of the method is 1 larva in 100 g sample.

'y worksheet (see Annex B) should be used by analysts to record data for test reports
e, a critical document for quality audits and trace-back investigdtions. Key component
ory worksheet include sample tracking information, documentation that the method
rmed correctly by qualified personnel, equipment used fmagnetic stirrer or incubg
er), reagents used (batch number, date of preparation){documentation of problems
es, and a written record of results. Laboratory worksheéts should be stored according to|
nts of the competent authority.

htory shall have a system of adequate documentation that demonstrates that anisakid tes
tly performed according to appropriate guality assurance standards. There are no inte
trols that can be used while performing the method.
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