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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Fish and Fishery
Products under the authority of the Food and Food Products Industry Standards Committee.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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FISH INSPECTION — GUIDELINES

1. Scope

This Malaysian Standard is for on-site inspection to be used by the competent authority at
entry and exit points, landing points, wholesale and retail markets. It covers fresh, chilled and
frozen fish and applies to whole round, gutted and filleted fish. The purpose of this standard
covers fish inspection based on the degree of freshness or quality for human consumption. It

describes or lays out the requirements for sampling procedures, sensory attributes, grading,
equipment, evaluation area, inspection and evaluation procedures and training.

NOTE. This standard is not applicable for live fish inspection and fish for animal feed

2. Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendments) applies.

MS 808, Specification for fresh fish

MS 1499, Sensory Evaluation — Part 1: Vocabulary

MS 1499, Sensory Evaluation — Part 2: Test preparation — Section 1: General guidance for
the design of test rooms

Food Regulations 1985

Codex Sampling Plans for Prepackaged Foods (AQL 6.5), Codex Standard233-1969

3. Definitions
For the purpose of this standard, definitions in MS 1499: Part 1 and the following apply.
3.1 Aseptic sampling

Sampling performed using sterile apparatus and methodologies to prevent microbiological
contamination of the sample.

3.2 Chilled fish
Chilled fish shall be fish which has been maintained in a wholesome condition at a

temperature between — 1 °C to 10 °C, including frozen fish that has been thawed to not more
than 10°C.

© STANDARDS MALAYSIA 2007 — All rights reserved 1
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3.3 Competent authority

Competent authority shall be the agency which is empowered by the government to carry out
specified work according to prescribed requirements.

3.4 Container
Any type of receptacle, package, wrapper or confining band used in packing or marketing fish.
3.5 Entry point

Designated place where every shipment of imported fish is inspected by the competent
authority according to their document and physical form.

3.6 Exit point

Designated place where every shipment of fish intended for export is inspected by the
competent authority according to their document and physical form.

3.7 Fish

Fish refers to finfish that includes any marine, brackish water or freshwater fish that is edible,
including prepared fish such as fillet and any other parts of the fish e.g. fish head.

3.8 Fresh fish

Fresh fish means fish that has never been frozen, smoked or otherwise preserved, except by
chilling. Fish in rigor shall be deemed to be fresh fish.

3.9 Frozen fish

Frozen fish shall be the fish that for a continuous period has been maintained in a wholesome
condition so that the core temperature is maintained at below — 18 °C and has not been
thawed before sale.

3.10 Grading

Classification of sizes and degree of freshness according to its type, class and grade.

3.11  Inspector

Personnel authorised by the competent authority to carry out inspection.

3.12 Landing point

The place where unloading of fish is done from the vessel onto the jetty or area within for

capture fisheries, or collection centres for aquaculture produce for the purpose of sorting,
display, sale or consign.
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3.13 Lot

3.13.1 For import and export purposes, means a shipment or part of a shipment of fish that
is of the same species, is processed in the same manner by the same producer, is packed in
the same size and type of container and bears the same label.

3.13.2  For inspection at landing point purposes means a consignment or part of a
consignment of fish that is of the same or different species of fish.

3.13.3  For inspection at wholesale and retail purposes means a consignment or part of a
consignment of fish that is of the same or different consignee.

3.14 Lot acceptance

The decision to accept or reject a lot is dependent on the number of sample units which have
or do not have a patrticular attribute, property or characteristic.

3.15 Lot size
The number of units of product in a lot.
3.16  Neutral colour

A colour that is not strong or positive, which does not influence the assessor during the
evaluation process e.g. grey or beige.

3.17  Neutral odour
Describes a product without any distinct odour.
3.18 On-site inspection

Inspection carried out in-situ or in an evaluation area within the same premise, compound or
locality.

3.19 Random sample

One in which all elements in the lot have an equal and independent chance of being included
in the sample.

3.20 Representative sample

One in which the sample units selected for the sample exhibits all the attributes of the lot
proportionately.

3.21 Retail market

Designated place for trading or sale of fish to the public.

© STANDARDS MALAYSIA 2007 — All rights reserved 3
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3.22 Sample

A collection of one or more sample units selected from a lot for inspection. The sample
comprises all of the sample units drawn for examination or testing purposes from a particular
lot.

3.23 Sampling plan

Specifies the number of sample units required to make an accurate inspection decision
(acceptance or rejection) on a lot. The number of sample units required may depend upon the
net weight of the units, the number of units in the lot and the type of hazard associated with
the inspection analysis being performed.

3.24 Sample size (n)

The number of sample units comprising the total sample drawn from a lot or production.

3.25 Sample unit

The individual container (primary container), a portion of the contents of the primary container
or a composite mixture of product that is examined or tested as a single unit.

For fresh and individually frozen whole fish and fillet, and block frozen whole fish and fillet, the
sample unit shall consist of a container of fish and the contents thereof.

3.26 Sensory booth

Cubicle where sensory evaluation is conducted.

3.27 Thawed frozen fish

When the internal temperature of thawed frozen fish has reached — 1 °C to 10 °C.

3.28 Wholesale market

Designated place where wholesale trading of fish is carried out and controlled by rules and
regulations of the competent authority

4. Sampling

41 Sampling plans and inspection levels

411 Sampling plans

Sampling plans are necessary to query one or more characteristics of a lot because not every

unit in a large lot can be inspected. Sampling plans are designed to ensure defensible,
statistically valid decision-making regarding the acceptance or rejection of a lot.
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The sampling plan in Annex A is suggested to be used to dictate the minimum sample size to
be taken and determine the acceptability of the lot. The inspector may take more than the
minimum sample size specified, where applicable. Other sampling plan, such as in MS 808,
may also be used.

For sensory, chemical indicator, package integrity and net content analysis, the FAO (Food
and Agriculture Organization of the United Nations)/WHO (World Health Organization) Codex
Alimentarius Sampling Plans for Prepackaged Foods (CAC/RM 42-1969) is adopted. See
sampling plans in Annex A for details.

The sampling plan for microbiology and chemistry is adopted from the International
Commission on Microbiological Specifications for Foods (ICMFS). It is important that
sampling for microbiological analysis shall be made aseptically and analysis is conducted
immediately after collection.

4.1.2 Inspection level

Selection of level of inspection will be based on;

a) findings from preliminary visual inspection; and/or
b) track record of the consignee.

Inspection Level | is chosen when the quality of the lot is not in question as indicated by
preliminary inspections.

Inspection Level Il is used when the quality of goods is in question and a referee method is
required for the examination or re-examination of the lot (re-inspection). An increased number
of sample units afford greater protection against the inherent risk associated with sampling.

4.2 Locating and identifying the lot

Ensure all containers of product are available and accessible for sampling. Where applicable,
obtain the following information prior to inspection to ensure the correct lot is being sampled:

reason for inspection (e.g. regulatory requirement);
mode of transport (e.g refrigerated truck, ship, airplane);
name and address of owner/agent/transporter;

country of origin;

Health certificate and veterinary drug residue analysis;
invoice/ bill of loading/ airways bill;

brand name;

h) location of the lot (e.g. front, middle or back of the truck);
) product type and style of pack;

j) container type and net weight;

k) lot size;

processing premise; and

m) requirements of importing country in export certificate issued.

—_—— — —

f

-
= =

a
b
c
d
e
g

—_——
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4.3 Obtaining a sample unit
a) Use one of the following three approaches when sampling from bulk packages:
i) the sample shall consist of the bulk package and the contents thereof;

ii) for fresh or individually frozen whole or gutted fish or fresh or individually frozen fish
fillets; the individual fish or fillet shall be considered as a representative sub-
sample; or

i)  for situations other than described in section ii), a one kg sub-sample of product
obtained from the bulk pack shall be considered a representative sample.

b) When a lot of fresh fish consists of more than one species, all of the sample units used to
form a sample, shall consist of one species type.

c) When inspecting large fish, each fish constitutes a sample unit. A representative sub-
sample may be obtained from a large, whole fish to become the sample unit. The sub-
sample shall be obtained in a manner which does not compromise the integrity of the
sample. In order to obtain a representative sub-sample from large, whole fish for
chemical, microbiological and sensory analysis, it is recommended to take three 2.5 cm
slices from each of the following areas (Figure 1):

First dorsal fin (spinous)  Second dorsal fin (soft rays)

Lateral line

Caudal peduncle

.......

Operculum

/ (et

Pelvic fin Pectoral
fin

Caudal fin

Anal fin

1st 2nd Ird

1% - behind the pectoral fins;
2" . halfway between the first slice and the vent (anus) and
3 behind the vent (anus).

Figure 1. Fish anatomy and cutting section
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If, in the inspector’s view, fewer or more slices are required to make an accurate decision on
the quality of the lot, the inspector may exercise his/her discretion to decide what constitutes
a representative sample unit for that fish. If the inspector decides only one slice is required as
a representative sub-sample from the fish, the one slice should not be taken from behind the
vent because this slice does not usually exhibit signs of early decomposition. In such
circumstances, the inspector shall justify the reason for taking fewer or more slices than the
recommended method.

4.4 Sampling plan for sensory, net content and package integrity
The sampling plan for these analyses follows the Codex Alimentarius Sampling Plan for Pre-
packaged Foods (CAC/RM 42-1969) as in Annex A. Decide which inspection level is

appropriate (Level | for initial inspections and Level Il for re-inspections).

Using the parameters of net weight per sample unit and the lot size (N) (see Annex A),
determine the number of sample units or sample size (n) required for inspection.

4.5 Sampling for microbiological analysis

It is essential that all samples accurately reflect microbiological conditions at the time that
sampling is performed. To maintain sample integrity, follow the procedures listed below.

a) Submit the samples to the microbiological section for analysis first. Draw five sample units
(minimum of 250 g per unit) per lot unless otherwise specified.

b) Procure the samples aseptically so as to not contaminate the sample.

c) Keep samples in sterile plastic jars or bags. Surround these with ice and maintain the
frozen state of the ice.

4.6 Sampling for chemical analysis

See Annex B for descriptions of chemical analyses.

Sample units chosen for chemical analysis should not undergo any adulteration (such as
rinsing with water) which may change the chemical analysis results. All chemical analyses are
performed on the edible portion of the product/tissue.

4.6.1 Chemical indicators

The sampling plan for chemical indicators is analogous with that for sensory evaluation
(Annex A). After performing the sensory evaluation, forward what remains of the sample to

the chemistry laboratory immediately.

For re-inspections of chemical indicator analysis, use Inspection Level Il of the sampling plan
2 given in Annex A.

4.6.2 Other chemical analyses

Other chemical analyses require five sample units of a minimum of 100 each for initial
inspection. For re-inspections, a sample size of ten units is required.

© STANDARDS MALAYSIA 2007 — All rights reserved 7
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For species identification testing, draw a minimum of five individual fish or fillets. Store the fish
or fillets in five individual containers.

4.7 Selecting sample units

Select a systematic random sample from the lot. Please refer to Annex C for further
instruction. When an inspector thinks it is not possible to draw a true random sample, the
inspector may draw a representative sample from the lot and shall justify the reason for doing
S0.

4.8 Labelling samples

Record details of sampling in a notebook (i.e., lot location, no. of samples drawn, unique
identification no., time of sampling, codes drawn).

Ensure all samples are accompanied by a completed sample information form. Include the
following information where appropriate:

a) type of analysis required (sulphite, net weight, etc.);

b) country of origin;

c) collection date and time;

d) packer and packer code;

e) shipment identification number;

f) held tag number (if product is detained);

g) lot size and unit weight;

h) sampler's name;

i) lake code (body of water and landmarks), statistical area and sub-area;
i) length and weight of fish (contaminant sampling);

k) number of units sampled;

[) plant name and registration number;

m) processing date;

n) species and product type;

o) farm and pen information (farmed fish);

p) inspection status and type (alert, surveillance random, etc.);
q) name of importer;

r) analyses required for export certificate;

s) cost recoverable (yes/no); and

—
R

glaze loss.

Include any other relevant information when requesting chemical analyses which would assist
in performing the analyses or assessing the results, such as:

a) for packaged fish, a copy of the label;
b) observations of abnormal odours, taste, colours, or texture; and

c) for species identification, the common name as labelled on the package of the product
and the suspected substituted species.

Mark or tag all samples using waterproof markers for identification purposes. In the case of

large whole fish, tag each fish. Include the sample sheet in a separate plastic bag with the
sample. Mark pre-packaged products as soon as the unit is drawn.

8 © STANDARDS MALAYSIA 2007 — All rights reserved
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Analyse the samples as soon as is practical after collection.
4.9 Sample storage and transportation
49.1 Microbiology

Until the sample is analysed, maintain the sample under conditions which will preserve the
original bacterial flora as completely as possible. Maintain the sample at a maximum of 5 °C.
In some instances, samples shall be frozen. Do not freeze samples unless the laboratory has
been consulted. Freezing is undesirable because bacterial numbers may decrease in the
sample.

Fresh samples shall be refrigerated (5 °C) until analysed. When storing samples, remember
that analysis of unfrozen product should take place within 24 h of sampling. Note the time of
sampling and the time of analysis. Reports shall state whether or not the samples have been
frozen.

49.2 Sample storage

Ensure that the integrity of the sample is maintained by proper storage. Maintain the state of
the sample. Keep frozen samples in a freezer (at - 18 °C) or in a carton/cooler with ice packs
and ship the sample as quickly as possible to ensure that the sample remains in the frozen
state. Store unfrozen samples at refrigeration temperatures (below 5 °C). When the time of
storage is lengthy, it may be necessary to freeze the samples.

49.3 Sample delivery

Samples may have to be shipped to another location for testing or the samples may be
delivered to other inspection personnel at the same location. When providing samples to
other inspection staff at the same location, ensure the other staff are notified (with a hard
copy of the sample sheet) and information regarding the location of the sample (freezer,
cooler, etc.) when the sample is delivered.

When transporting a sample:

a) make arrangements with the receiving person at the laboratory prior to shipping the
sample;

b) address the shipment to the person;

c) ensure perishable samples are properly marked for handling by the carrier; and

d) advise the laboratory of the estimated arrival time of the sample and the carrier
information. If the inspector is not able to contact the laboratory or if the microbiology

sample delivery cannot be completed within 24 h, he/she should consider the merits of
sampling at another time.

© STANDARDS MALAYSIA 2007 — All rights reserved 9
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410 Receipt by laboratory

Record the samples upon arrival at the laboratory, noting the time received and the condition
at the time of receipt (i.e., physical damage, temperature). If the condition compromises the
sample integrity, the sample may be rejected. Check the sample information form to ensure
all pertinent information has been included. If the form contains insufficient information,
contact the inspector for the missing information (additions to be dated and initialled).

5. Inspection
5.1 Objective

To inspect and evaluate the degree of freshness or quality of fish primarily based on sensory
evaluation. In any case where further evaluation is required, microbiological and/or chemical
analysis could be performed. The decision is made on the basis of an evaluation of a sample
drawn from the batch according to the sampling plan as in Clause 4.

5.2 Verification

Upon receiving the samples, they shall be verified according to the accompanying document
required by the competent authority. The condition of samples, such as temperature and
integrity of containers should also be verified.

5.3 Product release

Consignments that are subjected to sampling and evaluation procedures may be put on hold
pending the outcome of inspection. The product is released upon compliance with the
requirements of the competent authority. Special provisions are made for fresh and chilled
fish to expedite their release.

5.4 Preparation of samples for evaluation

Procedures for the preparation of samples shall be appropriate for the product types. Some
procedures applicable to fresh, chilled or frozen fish are described in the following
paragraphs:

5.4.1 Fresh and chilled fish

Whole fish shall be gutted, the head shall be removed, and the fillet from one side to be taken
off. All parts including guts shall be assembled on a tray for evaluation.

5.4.2 Frozen fish

Frozen products shall be first examined in the frozen state. The complete sample unit or
portions of the unit shall then be thawed for evaluation. Whether the sample can, or shall be
subdivided, depends on the nature of the products. Except for Individually Quick Frozen (IQF)
whole round fish, packs of IQF fillets can be opened and sub-samples taken. Portions could
be sawn off from large fish or blocks.

10 © STANDARDS MALAYSIA 2007 — All rights reserved
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5.4.21 Thawing

Frozen material shall be thawed as quickly as possible without raising the temperature of all
or part of the product to prevent spoilage. The simplest procedure is to spread out the sample
units on the benches and tables in the preparation area and leave them to thaw at ambient
temperature. They should be covered to prevent drying and contamination. The progress of
thawing should be monitored and when it is judged that thawing is complete, the products
shall be evaluated or transferred to a refrigerator. Products shall be covered with plastic film
before storing in the refrigerator. Storage period shall be minimised in order to maintain
sample integrity. Sample units shall be thawed on trays so that the amount and nature of the
thaw drip can be assessed.

5.4.2.1.1 Thawing of large frozen fish

Large frozen fish or large blocks of frozen products will take many hours to thaw out at
ambient temperature, longer than a normal working day and they cannot be properly
monitored throughout the whole process of thawing. One solution is to lay the products out for
thawing at the end of a working day when they will just be completely or almost completely
thawed by the following morning. Alternatively, the material can be put out to thaw as early as
possible in the day and transferred to a chilled condition at the end of the day to complete the
process at low temperature. It is helpful to break apart blocks of product when they are
partially thawed to accelerate thawing if this can be done without damaging the material.

5.4.2.1.2 Accelerated thawing

Thawing can be accelerated by immersion of the sample in water. This is acceptable if the
sample is protected by suitable wrappings. If the sample is in contact with water, it shall not
materially affect the sensory properties. Care shall be taken to prevent further spoilage or
bacterial growth. Small sample units such as IQF fillets may be thawed in a microwave cooker
on the defrost setting. Care shall be taken to avoid overheating the sample.

5.4.3 Cooking of samples

In cases where a final decision on odour, flavour or gelatinous state cannot be made in the
thawed uncooked state, a small portion (approximately 200 g) is sectioned off the sample
unit. The odour and flavour or gelatinous condition is confirmed by cooking without delay by
one of the following cooking methods. The following procedures are based on heating the
product to an internal temperature of 65 °C to 70 °C where the protein at the centre of the fish
is coagulated. The product shall not be overcooked. Cooking times vary according to the size
of the sample and the temperatures used. The exact times and conditions of cooking for the
products should be determined by prior experimentation. Precaution shall be taken in order to
ensure that sample code is maintained throughout the cooking process.

Cooking of samples may be carried out by the following methods:
5.4.3.1 Baking

Wrap the product in aluminium foil and place it evenly on a flat cookie sheet or shallow flat
pan.

© STANDARDS MALAYSIA 2007 — All rights reserved 11
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5.4.3.2 Steaming

Wrap the product in aluminium foil and place it on a wire rack suspended over boiling water in
a covered container.

5.4.3.3 Boil-in-bag

Wrap the product in a boilable film-type pouch and seal. Immerse the pouch in boiling water
and cook.

5.4.3.4 Microwave

Enclose the product in a container suitable for microwave cooking. If plastic bags are used,
check to ensure that no odour is imparted from the plastic bags. Cook according to equipment
instructions.

5.5 Inspection procedure

On-site fish inspection is carried out using sensory evaluation, based on the five senses, i.e.
sight, smell, taste, touch and hearing. By combining these senses and understanding the
quality changes associated with fish, one can perform a measure of evaluation on the quality
of the products. Fish is usually examined for its appearance, odour and texture. Sensory
evaluations shall be conducted in a consistent and systematic manner. Samples should be
assessed relative to the characteristics of the species concerned.

In carrying out inspection, particular attention shall be given to the features of the product
which are referred to in any standards and which determinate conformance to the standard. In
addition, they should assess and record other relevant attributes of the samples, as
appropriate. Product standards and specifications will specify the features to be evaluated
and criteria for accepting or rejecting.

5.5.1 Fresh and chilled fish

Fresh and chilled fish shall be evaluated in the fresh and chilled state, accordingly.
Appearance, odour and texture shall be used to assess the degree of freshness of fresh and
chilled fish. The fish shall be maintained at—1 °C to 10 °C.

5.5.1.1 Temperature recording

Fish body temperature is determined by inserting the thermometer probe through the
operculum and into the mid-section of the fish body. For fish block, the probe shall penetrate
up to the middle portion of the fish block. Temperature is recorded after the reading is stable
i.e after about one minute.

5.5.1.2 Fish texture

Press the lateral line of the fish body using fore finger, up to about 2/3 length from the mouth,
for its firmness and springiness. The texture of the fish fillet is evaluated by the firmness and
springiness of the muscle. This is done by pressing the fillet with fingers.
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5.5.1.3 Physical appearance

Observe the overall physical appearance of the fish on both sides, with particular attention to
its skin and scales. Run fingers across scales from head to tail and observe for loose scales.

5.5.1.4 Fish odour
For whole and gutted fish, make an incision using one of the following procedures. :

a) Compressed fish body shapes such as Scad (Selayang, Pelata and Cencaru) and
rounded fish body shapes such as Grey Mullet (Belanak or Loban), Bronze Croaker
(Gelama Panjang), Silver Sillago (Puntung Damar), Obtuse Barracuda (Kacang-kacang)
and Lizardfish (Conor or Ubi).

b) Depressed fish body shape such as Large-scale Tongue Sole (Lidah), Large-tooth
Flounder (Sebelah) and Indian Halibut (Togok or Sebelah).

c) Fish having dorsal fin with spinous rays such as Seabass or Barramundi (Siakap).

When making the incision, do not cut more than 2 cm deep otherwise blood and gills odour
would interfere.

Bend slightly to open up the incision and smell at about 1 cm from your nose. For fillet, place
it at about 1 cm from your nose and smell.

5.5.1.5 Appearance and odour of gills of whole fish

Lift up the gill cover (operculum) to reveal the gills. Separate the first or top gill arch and gill
filaments using a small knife, scissors or forceps. Observe the appearance of the gill filaments
on the second gill arch. Take note of its colour, presence and colour of mucous. Smell the
gills at about 1 cm from the nose.

5.5.1.6 Eyes condition of whole and gutted fish

Carefully observe the condition of both eyes and record them accordingly. Note whether the
eyes condition is due to contact with uneven ice surfaces, scoop, pressure in the container or
bad handling practices.

5.5.1.7 Belly wall and viscera condition

For the determination of taint, decomposition and unwholesomeness, a thorough examination
is to be made of the belly walls for evidence of perforated or broken bellies caused by
enzymatic action of the stomach content (autolysis). Should there be evidence of perforated
or broken belly walls or other signs of decomposition then the entire unit is further examined
for flesh odours where no broken or perforated bellies are encountered, a minimum of at least
10 % of the declared weight of each unit, or a minimum of 10 fish, whichever is greater, will
be further examined for flesh odours.

Table D1 in Annex D presents the guidelines for physical quality evaluation criteria for fresh
and chilled fish and Table D2 is an example of the evaluation form. Table D3 presents the
guideline for physical quality evaluation for fish fillet and Table D4 an example evaluation form
for fresh and chilled fish fillet. .
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5.5.2 Frozen fish

Frozen fish shall be examined in the frozen state for visual inspection. Core temperature of
frozen fish shall be maintained at — 15 °C to - 18 °C.

5.5.2.1 Forms of product presentation
Frozen fish may be presented as ungutted, gutted, fillets or blocks with or without skin, scales
or bones, as appropriate to the style of pack. Other forms of presentation may be permitted
provided that it is sufficiently distinctive.
5.5.2.2 Inspection in the frozen state
Visual inspection for frozen fish includes:
a) Evidence of the refreezing;
signs of slumping or distortion of blocks or distorted condition of the fish
the collection of frozen drip in pockets in the packing material
the nature and state of any packing material and general distortion of the package

b) Evidence of freezer burn

Freezer burn is the condition where dehydration of fish occurs as a result of inadequate
protection against humidity and improper packaging.

i. determine if the freezer burn is absent, slight, superficial, extensive, deep.

ii. observe the discolouration, the extent of which may range from normal, yellow to
bronze or off colour in fatty fish.

iii. observe the extend of dehydration by measuring the affected areas. Measure the total
surface area of the fish or fillet, and determine the percentage affected using the
following formula:

area affected (cm?
% affected by dehydration = ( ) x 100

2
total surface area(cm®)

c) Other quality loss

The partial loss of glaze could indicate quality loss of the fish and the extent of the glaze loss
should be recorded.

5.5.2.3 Inspection of thawed samples

Thawed samples shall be presented and examined as for the corresponding unfrozen product
where appropriate.
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For detailed inspection, the samples are required to be thawed only by natural thawing. After
thawing, the inspection and evaluation procedures are as clauses 5.5.1.1 10 5.5.1.7.

The inspection on exploitation of glazing practice for fillet in declaring the weight shall be
carried out. Deviation from the declared percentage of glaze shall not be more than 10 %.

Table D3 presents the guideline for physical quality evaluation for fish fillet and table D5 an
example evaluation form for frozen, thawed fish fillet.

5.5.3 Cooked samples

Cooked samples from fresh, chilled and frozen products shall be held in a closed container,
allowed to cool to a comfortable tasting temperature e.g.: 40 °C to 45 °C and kept warm
unless they are assessed immediately.

Observe the appearance of the sample and record the presence of any unusual features. The
odour shall be assessed and its character and strength recorded particularly any unusual
odours like chemical taints. Tasting of the cooked samples is recommended as some
compounds can only be detected by tastebud (e.g. low levels of decomposition or petro-
chemical contamination). The flavour of a sample in the mouth should confirm the evaluation
based on odour, but can give additional information. For example most additives such as salt
and sorbates, polyphosphates, are not detectable by odour, but are detectable by taste.

Sensory evaluation alone should not be used to determine the presence of additives and any
suspicion that non permitted additives have been used or that excess amounts of permitted
additives are present, should be confirmed by chemical analysis where appropriate.

5.5.4 Other types of inspection

The fresh, thawed fish or fillets in the entire unit are examined individually for the presence of
foreign matter, undesirable parts, nematodes and copepods, and other parasites with defined
tolerances.

5.5.4.1 Parasites

Parasite evaluation for nematodes, cestodes and trematodes will be non-destructive, that is
the fish are not filleted or the skin removed from fillets to assist in parasite detection. The

parasites are removed and the total number of incidents counted to determine sample unit
compliance.

6. Defect

A sample unit is classified as defective when it is found to exhibit any of the following
conditions:

6.1 Decomposition

The product is considered decomposed by microbiological, biochemical and enzymatic
actions and can be indicated by any of the following conditions:
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6.1.1  Odour or flavour

Persistent, distinct and uncharacteristic odour or flavour including but not limited to the
following: ammonia, bilge, faecal, hydrogen sulphide, putrid, sour and sour milk-like.

Odour characterised by the distinct or persistent odour of oxidised oil or flavour characterised
by that of oxidised oil which leaves a distinct bitter aftertaste.

Distinct and persistent uncharacteristic odours or flavours such as burnt or acrid, metallic
associated with feed or strong iodoform and not defined as rancid or decomposed.

6.1.2 Discolouration

Fish showing abnormal discolouration of the flesh, such as green or black as associated with
decomposition or yellowish or brownish which is associated with dehydration and oxidation.

6.1.3 Texture

Textural breakdown of the flesh associated with decomposition which is characterised by
muscle structure that is very tough or dry, or muscle structure which is mushy, or for whole or
dressed fish, perforated bellies or burst bellies caused by enzymatic action.

6.2 Freezer burn

More than 10% of the declared weight of the fish or fillets in the unit are affected by
dehydration, which occurred on more than 10 % of their surface area.

6.3 Foreign material

6.3.1 Presence of any material which has not been derived from fish and which poses a
threat to human health (such as glass and metal) or distinct and persistent odour or flavour of
any material which has not been derived from fish and which poses a threat to human health
(such as solvents and lubricant).

6.3.2 Presence of readily detectable material which has not been derived from fish but
does not pose a threat to human health (such as insect fragment and sand).

6.3.3 Presence of undesirable parts such as bone in the boneless pack.
6.4 Parasites

For packs of 1 kg and greater, the presence of two or more parasites per kg of sample unit
will result in rejection of the sample.

For packs of less than 1 kg, the presence of parasites at a rate of infestation greater than an
average of 1 parasite per kg of total sample will result in rejection of the sample.

6.5 Contaminants and residues
Detection of chemical and microbiological contaminants and drug and pesticide residues

beyond permitted levels as stipulated in Food Regulations 1985 and any other related
regulations.
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7. Equipment and evaluation area
7.1 Equipment

Unless otherwise stated, the equipment stated are commonly used for both sampling and
inspection.

7.1.1 A suitable thermometer with a temperature range from — 30 °C + 2 °C to 100 °C *
2 °C is used to measure surface and internal temperature. It shall be calibrated regularly.

7.1.2 The weighing machine used shall be approved and calibrated regularly by the
competent authority.

7.1.3 Appropriate cooking equipment includes oven, steamer and cooking pot.

7.1.4 Other equipment required include insulated boxes, trays or wash basins, knives,
rubber gloves, plastic bags, refrigerator, sampling stickers, scalpels, hooks, drill, trolleys, saw,
recording tools and stainless steel tables. Proper attire such as laboratory coat, apron and
rubber boots are

required.

7.2 Evaluation area

A designated area to carry out the evaluation shall be provided. The area shall be well
ventilated, with minimal disturbances and free from undesirable odour. The colour of the
evaluation area shall be neutral. This evaluation area shall be clean and well maintained at all
times. The working surfaces shall be illuminated by daylight or artificial daylight. Appropriate
sensory booths should be provided.

Any specific conditions in MS 1499: Part 2: Section 1 should be met.

8. Recording

Records of fish inspection with details as required in these guidelines shall be systematically
maintained. All records shall be kept for a minimum of 3 years. Records may be made
accessible to relevant parties, if necessary, with approval of the competent authority.

9. Lot acceptance

A lot is accepted when the sample units comply with the sampling requirements (Clause 4)
and are not defective (Clause 6).

A lot will be considered unacceptable when:

a) the overall quality score is less than the proposed acceptance level (Annex D2, D4 and
D5); or

b)  ahazardous foreign material is detected (Clause 6.1.1); or
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c) the total number of sample units found defective for decomposition exceeds the
acceptance number for the sample size designated in Table A1 of Annex A; or

d) the number of parasites exceeds the acceptance number in clause 6.4; or

e)  the level of contaminants and residues (Clause 6.5) exceed permitted levels.

Defect due to excessive freezer burn as described in clause 6.3, is not a health hazard.
Acceptance of a lot with this condition is not covered under this clause.

10. Training of fish inspectors

10.1  General

Training shall be provided to fish inspectors and should cover fish sampling procedure,
inspection and evaluation procedures, jurisdiction and legal authority. They should also be
trained in food hygiene to a level appropriate to the operations they are to perform.

10.2 Objective

To have a group of professional, reliable, well trained and organised fish inspectors.

10.3 Candidates

Candidates for fish inspector training are determined by the relevant competent authority.

10.4 Training syllabus

The suggested training syllabus is given in Annex E. The training syllabus should be routinely
reviewed and updated where and when necessary.

10.5 Continuing professional development

Systems should be in place to ensure fish inspectors are keep abreast with current issues for
example through attendance in refresher training courses and seminars.

11. Legal requirements

The guidelines shall in other aspects comply with legislations including other relevant
requirements currently in force in Malaysia.
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Annex A
(Informative)

SAMPLING PLANS
SAMPLING PLAN 1
(Inspection Level I)

A1. Select at random 10 fish from a lot

A2. Get the average weight size of the fish in the lot as follows:

total weight of 10 fish
10

Average weight of fish =

A3. Get the approximate number of fish in the whole lot as follows:

actual weight of fishin the whole lot
Number of fish in a lot = 9

Average (mean) weight of fish

A4. Based on the number of fish in a lot, the actual sample size (n)
required is determined from tables below depending on the net weight of
each fish.

Table A1. Sampling plan 1 - Net weight is equal to or less than 1 kg (2.2 Ib)

Acceptance Number

Lot Size (N) Sample Size (n) No. ()"

4,800 or less 6 1 (0)

4,801 - 24,000 13 2 1)

24,001 - 48,000 21 3 @)

48,001 - 84,000 29 4 3)

84,001 - 144,000 48 6 (4)
144,001 - 240,000 84 9 (6)

more than 240,000 126 13 (9)

* The figure in brackets under the Acceptance Number (c) indicates the Acceptance Number for
decomposition.
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Table A2. Sampling plan 1 - Net weight is greater than 1 kg (2.2 Ib) but not more
than 4.5 kg (10 Ib)

Acceptance Number

Lot Size (N) Sample Size (n) No. ()"

2,400 or less 6 1 (0)

2,401 - 15,000 13 2 (1)

15,001 - 24,000 21 3 2)

24,001 - 42,000 29 4 (3)

42,001 - 72,000 48 6 (4)

72,001 - 120,000 84 9 (6)

more than 120,000 126 13 (9)

* The figure in brackets under the Acceptance Number (c) indicates the Acceptance Number for
decomposition.

Table A3. Sampling plan 1 - Net weight is greater than 4.5 kg (10 Ib)

Acceptance Number
Lot Size (N) Sample Size (n) No. ()
600 or less 6 1 (0)
601 - 2,000 13 2 (1)
2,001 - 7,200 21 3 (2)
7,201 - 15,000 29 4 (3)
15,001 - 24,000 48 6 (4)
24,001 - 42,000 84 9 (6)
more than 42,000 126 13 (9)

SAMPLING PLAN 2
(Inspection Level Il)

Table A4. Sampling plan 2 - Net weight is equal to or less than 1 kg (2.2 Ib)

Acceptance Number
Lot Size (N) Sample Size (n) No. ()"
4,800 or less 13 2 (1)
4,801 - 24,000 21 3 (2)
24,001 - 48,000 29 4 3)
48,001 - 84,000 48 6 (4)
84,001 - 144,000 84 9 (6)
144,001 - 240,000 126 13 (9)
more than 240,000 200 19 (13
* The figure in brackets under the Acceptance Number (c) indicates the Acceptance Number for
decomposition.
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Table A5. Sampling plan 2 - Net weight is greater than 1 kg (2.2 Ib)
but not more than 4.5 kg (10 Ib)

Acceptance Number
Lot Size (N) Sample Size (n) No. ()"
2,400 or less 13 2 (1)
2,401 - 15,000 21 3 (2)
15,001 - 24,000 29 4 (3)
24,001 - 42,000 48 6 (4)
42,001 - 72,000 84 9 (6)
72,001 - 120,000 126 13 9)
more than 120,000 200 19 (13)

Table A6. Sampling plan 2 - Net weight is greater than 4.5 kg (10 Ib)

Acceptance Number
Lot Size (N) Sample Size (n) No. ()"
600 or less 13 2 (1)
601 - 2,000 21 3 ()
2,001 - 7,200 29 4 (3)
7,201 - 15,000 48 6 4)
15,001 - 24,000 84 9 (6)
24,001 - 42,000 126 13 9)
more than 42,000 200 19 (13)
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Annex B
(informative)

Categories of chemical analyses

Chemical analyses of samples can be divided into these five categories:

B1. Additives and proximate analyses
B.1.1 Additives

Additives are chemicals added to the product during processing in order to preserve it in
some manner, modify the colour, modify the taste or alter the characteristics of the product.

B.1.2 Proximate analyses

Proximate analyses are those analyses used to determine the components of a product and
the percentage of those components in a product including fat, protein, moisture.

B2. Product safety parameters and drug residue

B.2.1 Product safety parameters

Product safety parameters are those parameters which are used to curtail bacterial growth in
a product and prolong the product shelf life. The parameters may be used in combination in a
product or only one parameter may be controlled to prevent bacterial growth. Salt, water
activity, and pH are included in this category.

B.2.2 Drug residue

Drug residue is residue that has resulted from the application of antibiotics or similar
substances to the fish to prevent or treat diseases.

B3. Chemical contaminants

Chemical contaminants are substances which are present in the fish products as a result of
the environmental conditions to which the fish was exposed.

B4. Chemical indicators

Chemical indicators (quality indices) are substances which are produced from decomposition

processes that are occurring in the fish. Chemical testing is often used to corroborate results
from sensory analysis.
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B5. Other chemical testing
Other chemical testing refers to testing which does not correspond with one of the afore-

mentioned categories. The tests contained in this category cannot be grouped with other tests
such as species identification by electrophoresis or Polymerase-Chain Reaction (PCR).
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Annex C
(informative)

Systematic random sampling

1) Identify the N units in the population to be sampled by serially numbering them from 1
to N.

2) If a sample of size n is desired, find an integer k, called the sampling interval, where
k=N/n. (round up)

3) Randomly select a number between 1 and k.

4)  The required systematic sample is then produced by the population units corresponding
to the numbers: j, j + k, j + 2k, ..., j + (n-1)k.

Example:

Lot of 2.2 kg packages of frozen, block fish
Number of cases: 2000

Boxes per case: 6

Lot Size (N): 12,000 cases

Number of sample units required (n): 13

Procedure:

1) Serially number the packages from 1 to 12,000 according to their placement on the
skid.

2)  Evaluate the sampling interval as k= N/n=12,000/13 = 923.
3) Choose a random number (j) between 1 and 923, e.g., 11.

4) The packages of shrimp selected to make up a systematic sample of size 13 will then
be those which position numbers are:

o j+K j+2k ..., j+ 12k

11,11+ 923, 11 + (2x 923),...., 11 + (12 x 923)

11, 934, 1857, ...,11087

that is, select the 11" package and every 923 package after that until thirteen packages
have been identified.
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Table D2. Fresh and chilled fish evaluation form

NAME OF THE INSPECTOR: DATE:

LOCATION: TIME:

Physical Features Characteristics Score Sample No.
criteria

1 2 3 4 5

1. Eyes Surface Not sunken

Slightly sunken

Sunken

Badly sunken

—|IN|W|H|On

Badly sunken and ruptured

Eyeballs Clear, bright and intact

Slightly cloudy

Cloudy

Slightly opaque

—|IN|W|H~|On

Opaque

Cornea Shiny

Not shiny or slightly bloody

Slightly cloudy or bloody

Cloudy and bloody

—|IN|W|H|On

Badly damaged or blood
Average
score

Physical Features Characteristics Score Sample No.
criteria

2. Body Colour Bright opalescent sheen

condition Opalescent sheen

Dull, no shine

Dull and slightly faded

—=|INW|H~|O0

Completely faded

Slime or No visible slime

mucous Slightly slimy

Slimy

Copious whitish-grey slime

= INWw|h|jO

Copious yellowish slime

Scales Intact

Slightly intact

=N~

Easily detached

Skin condition | No bruises or cuts

Few bruises or cuts present

—|IN|W|H~|O

Ruptured skin
Average
score
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fingerprints leave impressions

Physical Features Characteristics Score Sample No.
criteria
Odour Fresh seaweedy 5
gacl?g:jy Neutral or slight odour 4
Slightly fishy or fishy 3
Strongly fishy or slightly 2
rancid
Putrid or ammoniacal 1
Average
Firm and resilient 5
?éxltgfr(éy Texture Slightly soft and less resilient 4
Soft and non-resilient, 3
fingerprints leave slight
impressions
Soft and non-resilient, 2

Very soft and damaged 1
Average
score

Bright red

5. Gills Appearance

condition Liver or purplish red

Deep or dark red

Dull red or brown

=|IN|W|H O

Pale brown or bleached

Slime or Copious whitish slime

mucous Moderate reddish white slime

Reddish white or pink slime

Bloody slime

= IN|W[H~|O1

Pale brown slime or no slime

Average
score

6. Gills Odour Fresh seaweedy 5

odour Neutral or slight odour or 4
slightly fishy

Fishy or salted fish odour

3
Slightly rancid to rancid 2
]

Putrid or pungent
ammoniacal or musty
cabbage-like

Average
score

Total
average
score

Mean
quality
score
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Evaluation summary

Fish species:

Sample no. Mean quality score

Overall quality score

Overall quality category:

Signature:

NOTES:
1.  Key glossary:
a) The average score for each physical criteria of individual sample is derived by dividing the total score of all the

4.

5.

features by the number of features;

The total average score for each sample of fish is the sum of the average score of all the physical criteria;

The mean quality score for the fish examined is derived by dividing the total average score by the number of
physical criteria;

The quality category for each sample, based on the mean quality score is determined using the quality category
scale;

The overall quality score is average of the mean quality score; and

The overall quality category of the fish is determined from the quality category scale.

For some species, the listed features may not be applicable for the evaluation, e.g. slime conditions, cornea and
gills. Seabass for example, can have copious slime on the body but none to slight slime on the gills for the very
fresh quality.

This evaluation form can be amended as appropriate, for more features or number of fish samples.

The proposed acceptance level for overall quality score is 2.5 and above.

Grading guide

Score quality category scale

28

Excellent

Very good
Good

Fair

Average
Below average
Almost bad
Bad

Spoilt
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Table D4. Fish fillet evaluation form — Fresh & chilled

NAME OF THE INSPECTOR: DATE:
LOCATION: TIME:
Typeof | coat Characteristi s Sample N
samples eatures aracteristics core ample No.
1 2 3 4 5
1. Fresh Appearance Natural, translucent and glossy 5
and chilled Natural but less glossy 4
fillet, raw Opaque or dull 3
Blood stained (if applicable) 2
Discoloured 1
Texture Firm and resilient 5
Plastic or soft but resilient 4
Soft(flaccid) and non-resilient, 3
fingerprints leave slight
impressions
Soft and non-resilient, fingerprints 2
leave clear impressions
Very soft, gaping or damaged 1
Odour Fresh seaweedy 5
Neutral 4
Slightly off-odour 3
Strong off-odour or sour 2
Putrid 1
Average
score
2 Fresh Firm and succulent 2
and chilled
fillet, Texture Tough or rubbery 3
cooked 2
Fibrous and dry 1
Odour and Fresh seaweedy 5
flavour Neutral 4
Slightly off-odour or sulphide-like 3
flavour
Strong off-odour or bitter flavour 2
Putrid 1
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Evaluation summary

Fish species:

Type of sample evaluated*: Fresh & chilled raw/Fresh & chilled cooked
(*Underline which relevant)

Sample No. Total average score for
each sample

Overall quality category:

Signature:

NOTES:

The average score for each sample of fish fillet is derived by dividing the total score of all the features by 1. Key
glossary:

The average score for each physical criteria of individual sample is derived by dividing the total score of all the
features by the number of features;

The total average score for each sample of fish is the sum of the average score of all the physical criteria;

The mean quality score for the fish examined is derived by dividing the total average score by the number of
physical criteria;

The quality category for each sample, based on the mean quality score is determined using the quality category
scale;

The overall quality score is average of the mean quality score; and

The overall quality category of the fish is determined from the quality category scale.

This evaluation form can be amended as appropriate, for more features or number of fish samples.

The proposed acceptance level for overall quality score is 2.5 and above.
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4. Grading guide

Score quality category scale

5.0 Excellent
4.5 Very good

4.0 Good

3.5 Fair

3.0 Average

2.5 Below average
2.0 Almost bad
1.5 Bad

1.0 Spoilt

32
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Table D5. Fish fillet evaluation form — Frozen & thawed

NAME OF THE INSPECTOR: DATE:
LOCATION: TIME:
Type of Feat Characteristi s Sample N
samples eatures aracteristics core ample No.
1 2 3 5
Texture Firm 5
1. Thawed
fillet, frozen (Muscle) 4
Soft 3
2
Plastic or rubbery 1
Drip loss Slight 5
4
Moderate 3
2
Abundant 1
Odour Fresh seaweedy 5
Neutral 4
Slightly off-odour 3
Strong off-odour or sour 2
Putrid 1
Odour Absence of cold storage 5
(For products | odour
stored for 4
long period, Sharp 3
e.g.6 Cardboardy 2
months) Rancid 1

Average
score
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Average
score
Total
average
score
Mean
quality
score

34
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Type of Features Characteristics Score Sample No.
samples
2 Thawed Firm and succulent i
fillet,
cooked Texture Tough or rubbery g
Fibrous and dry 1
Odour and Fresh seaweedy S
Flavour Neutral 4
Slightly off-odour or 3
sulphide-like flavour
Strong off-odour or bitter 2
flavour
Putrid 1
Odour and Absence of cold storage S
Flavour (For odour and flavour
products 4
stored for Sharp 3
long period, Cardboardy 2
eg.6 Rancid 1
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Evaluation summary

Fish species:

Type of sample evaluated*: Fresh & chilled raw/Fresh & chilled cooked
(*Underline which relevant)

Sample No. Total average score for
each sample

Overall quality category:

Signature:

NOTES:

The average score for each sample of fish fillet is derived by dividing the total score of all the features by 1. Key
glossary:

The average score for each physical criteria of individual sample is derived by dividing the total score of all the
features by the number of features;

The total average score for each sample of fish is the sum of the average score of all the physical criteria;

The mean quality score for the fish examined is derived by dividing the total average score by the number of
physical criteria;

The quality category for each sample, based on the mean quality score is determined using the quality category
scale;

The overall quality score is average of the mean quality score; and
The overall quality category of the fish is determined from the quality category scale.
This evaluation form can be amended as appropriate, for more features or number of fish samples.

The proposed acceptance level for overall quality score is 2.5 and above.
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4. Grading guide

Score quality category scale

5.0 Excellent
4.5 Very good

4.0 Good

3.5 Fair

3.0 Average

2.5 Below average
2.0 Almost bad
1.5 Bad

1.0 Spoilt
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Annex E
(informative)

Suggested Training Syllabus

E1. Fisheries overview
E1.1  Captured fisheries
a) Fishing Gear Technology
i. Type of gears and vessels
ii. Fishery resources (catch areas)
E1.2 Aquaculture

E1.3 Fish and fish products

E2. Fish quality and safety

E3. Fish handling and transportation
a) Onboard vessel

b) Cold chain

E4. Technical training

E4.1 Fish identification;

a) Local names

b) English names

c) Scientific names

E4.2  Fish inspection procedures
a) Sampling procedures

b) Inspection procedures

c) Recording procedures

© STANDARDS MALAYSIA 2007 — All rights reserved
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E4.3 Basic laboratory principles

E5. Trade and legal aspects

E5.1  Jurisdiction

E5.2 Legal authorities

a) competent authority

b) regulations

E5.3 Report and certification

E5.4 Traceability

E5.5 Trade agreements

a) Mutual Recognition Agreements (MRA)
b) Bilateral arrangements

c) Equivalency

38
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