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PREFACE

This manual 1s meant for extension officers and operators in the artisanal fish processing
sector.

The purpose of this guide s to compile advice illustrated with pictures and photographs
on know-how of processing, from the reception of the raw material to the sale of the final

product.

Emphasis 1s laid on good manufacturing practices, and rules of hygiene and sanitation, to
obtain good quality final products and ensure the health of consumers.

This document has been prepared in a simple style for the benefit of all, especially people
working in the artisanal fish processing sector. However, extension officers will find useful

information 1n it.

This guide was produced and financed by the Programme for the Integrated Development
of Artisanal Fisheries in West Africa (IDAF).

The authors would like to express their gratitude to Professor Lahsen ABABOUCH, Food
Technology and Quality Control Expert and Dr Amadou TALL, Director of INFOPECHE, for
their support and enriching advice.

Drawings: Oumar DIAKITE

Pictures: Moussa MBENGUE

Resource Persons

Boubacar DIAKITE, Technologist at the Institut de Technologie Alimentaire, Dakar, Senegal
Momar Yacinthe DIOP, Technologist at the Institut de Technologie Alimentaire, Dakar, Senegal

Moussa MBENGUE, Fisheries Technician, Senegal

Assane NDOYE, Fisheries Technician, Senegal
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INTRODUCTION

Fish 1s an important source of animal protein. It is cheap and has a very high nutritious
value.

In certain areas where the supply of protein is insufficient, processed fish can significantly
contribute to the food ration of the population.

In Africa, a steady increase in the landings of artisanal fish has been observed over the last
two decades. These important landings led to the intensification of artisanal fish processing.

- The processing techniques used add value to the fish catches, especially species with little
or average commercial value, which provide employment and sources of income for operators.

The advantages of these methods lie in the fact that they require a low level of investment.

Important post-harvest losses are recorded due to weakness in knowledge on the basic
principles of food hygiene and also to the unproper processing, storage and distribution practices.

Using good manufacturing practices has several advantages:
- economic profitability obtained from placing good quality products on the market;
- the protection of public health through strict practice of hygiene rules:

- the preservation of the organoleptic characteristics by the use of appropriate
processing techniques;

- a significant improvement in the length of preservation by stabilizing the products.

This guide has been prepared to help operators in artisanal fisheries put good quality
products on the market. It has three main parts:

- technical and sanitary design of facilities;
- conditions of hygiene;

- good handling, manufacturing, packaging and storing practices.
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1. DESIGN OF FACILITIES

The design is the basic step in the setting up of a quality assurance programme in a fish
processing umt. To this effect, it is necessary to answer the following questions:

I.1

where to install the unit?
how to set it up”?
how to equip it?
how to manage it daily?

Technical and sanitary design

L.1.1  Technical design

The processing premises should be built following the general principles of food hygiene.
These are mainly:

I.1.1.1 Location and surroundings

The chosen site must be located in an area protected from the risks of pollution, flooding
and contamination. The surface of the unit should be appropriate, and it should have sufficient
dimensions and be easily accessible. The unit should be fenced and protected from insects and
animals which are potential sources of contamination.

1.1.1.2 Layout of premises

The workshops should include the following lay outs (Figure 1):

1.

water supply: potable or clean sea water. It should be available and in sufficient
quantity. One should have either tap water or water disinfected by boiling or by
using a solution of a spoon of bleach to 100 litres of water. Sea water to be used
must be pumped from at least 300m away from the shore and water from landing
areas should be avoided;

areas for reception of raw material and processing should be preferably cemented
and protected;

well kept canals for the drainage of waste water;
dumps isolated from the site, covered and placed in a well protected area;
toilet facilities and cloakrooms should be in sufficient number, isolated from the

handling and processing areas , with supply of potable or clean sea water. It is
advised to provide one toilet for the first 25 employees, and another toilet for

every extra fifteen people.
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6. a cemented, aerated, dry, clean room of appropriate capacity for the storage of
final products.

7. a cemented and partitioned room for the storage of packages, dressing material
and cleaning and disinfecting products.

8. cemented and well aerated rest room
1.1.2 Sanitary design

Basic principle: the separation of soiled and clean areas must be observed to avoid all possible
cross contamination (Figure 2).

Soiled areas: areas of reception, surrounding, rubbish dump, ... (1,2)
Clean areas: areas for drying, smoking or fermentation, packages depots, stores for finished
products (3, 4, 5)

1.1.3 Equipment and Material

The equipment (trays, basins, dressing tables etc.) and the small material used should be
resistant to corrosion, indestructible, and easy to clean and disinfect.

Chopping boards should preferably be made from an indestructible material which is easy
to clean. Wooden tables should never be used.

Knives, machetes, cutlasses, ..: blades should be made from inoxidizable material and the
plastic handles should be easy to clean.

Basins and tanks for handling, salting and washing: should be made from a stainless, non
deformable material (like plastic). Reinforced concrete tanks (no rough edges) can also be used
for salting and washing provided they are built in such a manner as to allow for cleaning and easy
drainage of washing water or used brine solution.
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Trays for drying should be raised and made from matenal that is easy to clean, non
absorbent, inoxydizable (for example: netting made from plastic or a stainless metal)

Trays made from bamboo, creepers, wickers etc. should not be used since they are difficult
to maintain.

Hooks (metallic) or wooden stalks can be used to suspend or dry fish.
Ovens: There are several types of ovens for smoking. Those frequently found are:

Chorkor Oven: Width 110-114cm; Length 220-230cm; height 61-65¢m; thickness of walls
13cm; openings of furnace 38-40cm wide and 38-40cm high;
corrugated sheel
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Mud Block Oven (Senegal): width 125¢m; length 300cm |, height 80cm
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Hybnd Chorkor/Banda oven: width 198cm; length 466¢m, height 98cm
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A good smoking oven must fulfil the following requirements:

- quality of product: uniform smoking, hygienic, long period of preservation

- economy of wood: an oven with a wood consumption of 0,3 to 0,4 Kg per kg of
fresh fish, 1s very economic.

- efficiency: appropriate capacity, reduced smoking period, easy handling

- protection: reduced smoke and thus reduced exposure of those handling to health
problems

Netting of smoking oven: dismantable and galvanised netting are recommended.

Generally, good smoking ovens should resist heat, thus the importance of the choice of
construction material. Because of the exorbitant cost of making cement oven, one could instead
use a mixture of clay and cement. controlled mud is still a cheaper material but its life span is less

than that of the cement-clay mixture.

- canvas covers: should be in a good state, waterproof, and easy to clean and
disinfect.

11. CONDITIONS OF HYGIENE

In order to guarantee the safety of the product, strict conditions of hygiene should be
observed in the premises, with material, personnel and the immediate surrounding (Appendix 1).

IL.1  Immediate Surrounding

. Avoid throwing wastes in the immediate surroundings of the premises. Dirts and stagnant
water attract flies which can contaminate products.
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11.2.2 Hygiene of the premises, equipment, and material

All surfaces and equipment likely to come into contact with fish should be cleaned with
abundant potable or clean sea water, using appropriate detergents, disinfectant and hand brushes.

To ensure the hygiene of the premises and equipment, one should:
- properly arrange and maintain the premises in good hygtenic condition

- always ensure that equipment and material are kept clean

8 IDAF Technical Report N° 129



II. 3 Staff hygiene

The handler is one of the principal sources of contamination of products,

Contamination occurs through contact with hand, clothes, shoes, hair, sneezes and careless
gestures during handling

Ensure that the handlers are in a good condition of health. A regular medical examination
(at least every six months) is recommended.

Working clothes and gloves can constitute a source of contamination of products.
Working uniforms should be kept clean and changed after every day’s work. The use of scarves
or caps, gloves and aprons are recommended.

IDAF Technical Report N° 129 9



Elerhentary Rules of Personal Hygiene

The hands of working people should be properly washed and disinfected before and after
every contaminating gesture, after using the toilets, after blowing one’s nose or sneezing.

Hands should be washed with ordinary soap. preferably with liquid soap because this
remains pure, and dried with single use hand towel.

All wounds should be treated and covered with waterproof bandage.

AT
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In personal hygiene, it is recommended that:

rings and jewellery should be removed: they can constitute reservoirs for germs
and thus hinder effective cleaning;

after every change of activity, hands should be washed before and after handling
fish, and also after the day’s work;

hands should always be clean;

eating, smoking, spitting and blowing one’s nose in areas reserved for processing
should be avoided.

11.4

Steps of cleaning and disinfection (Appendix 2)

Removal of wastes by sweeping.

1IN

T
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Thorough cleaning with a detergent (common soap for example) and by using brushes and
the means of brushes. scrapers, to remove dirts.

12 IDAF Technical Report N° 129



Apply disinfectant to all cleaned surfaces to eliminate all risks of microbial contamination
Bleach 1s recommended because of its efficiency, low cost and availability Some simple standard
instruments exist for measuring the necessary quantities.

buckek
iﬁ 20 Litres

: teq_gﬁmm
= 40 mt.

4 ql
oﬁgwoglgr
=.150 ml
cHor;n
'i

Rinse abundantly with clean water to remove all traces of disinfectant and obtain a clean
surface. Rinsing after disinfecting is compulsory. Even though certain cleaning products can serve
both as disinfectant/detergent, it is recommended not to mix disinfectant (bleach) and detergent
(soap): the effectiveness of the disinfection would not be guaranteed.

III.  FISH PROCESSING

Several methods of fish processing can be distinguished. Those most commonly used in
West Africa are: smoking, braising, salting, fermenting, drying and cooking. Most often, these
methods are combined to reduce the water content and thus stabilise the product, and improve
the taste and quality of the final product.

III.1  Choice of raw material

A good quality raw matenal ensures a better quality final product.

Fish is being processed so as to increase its value. Consequently, all injured fish,
contaminated or deteriorated, should be rejected, contrarily to the practices in use in the artisanal
sub-sector.

The raw material should quickly be processed to avoid decomposition.

How to recognise the fresh fish:

Skin glow, with bright colours

Scales : should adhere well

Flesh Firm, elastic and should resist finger pressure without retaining fingerprints
.é}iri-ls : Red coloured, bright pink, no mucous

Eyes bright, clear and full

Smell - fresh sea smell, of algaes, no unpleasant smell

IDAF Technical Report N® 129 13



1.2 Fish Transportation

Fish transported without cover or ice deteriorates more rapidly than fish that 1s chilled and
protected. A good icing 1s one that is done early, well and in a continuous manner. Information
on ice/fish ratio to be observed during transportation i1s given in Appendix 3.

During transportation of raw material, proper packaging of the product, the cleanliness
of the vehicle and the constant maintenance of a low temperature, should be ensured. All this 1s
to maintain the quality of the product.

IIL.3  Receiving the raw material

Collecting fish on the floor should be avoided. This constitutes a source of contamination.

14 IDAF Technical Report N° 129



Fish should be collected in clean containers, and on a cemented surface.

Y

SRR : IS
When the raw material is not to be processed immediately, it is advised to ice the fish

properly by using sufficient quantity of clean ice.

This operation is difficult in the case of small pelagics (sardines, ethmalose ...), which are
often caught in large quantities. It is advised to preserve them in a container of clean sea water

or potable water chilled with ice.
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If there is no ice. keep the fish in a protected place or under shelter and cover with a wet
clean cloth.

II.4  Fish Preparation
111.4.1 Dressing of Fish
Dressing of fish includes scaling, evisceration, removal of head and cutting.

Scaling: Unnecessary bruising of fish during scaling should be avoided since all bruises constitute
an opening for germs to contaminate the flesh.

Evisceration: This i1s necessary for medium and big specimens. Cut the fish throat without
removing the gill cover. To avoid contaminating the cutting surface, remove all intestines once
and place them in an appropriate container. Avoid contact between intestines and flesh. If
evisceration cannot be properly done for a particular reason, leave intestines.

!
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Cutting: Cutting increases the contact surface and consequently, facilitates preliminary operations
in processing. Salting, drying or smoking of cut pieces is faster than of whole fish.

The cut should be made in one movement to give the fish a presentable look

The fish can be opened on the belly or back. For big fish, make two long incisions along
the vertebral colon and lift the entire vertebral colon if the 2/3 of it can’t be removed.

After dressing, immediately remove and throw away all waste. Waste bins should be well
maintained.

IDAF Technical Report N° 129 17



111.4.2 Cleaning

Before and after dressing, thoroughly wash the fish well to remove external filth products
(mucous, bacteria) and the remains of intestines and blood.

For proper cleaning, one should:

- change water and prevent it from becoming a source of contamination,

- use clean containers and keep them clean after use.

IIL5 Artisanal fish processing techniqués

IT1.5.1 Salting

Salting is a very efficient preservation method. 1t is often used alone or combined with
other processing methods (drying, fermentation, smoking). Salt has an antiseptic quality and is
repellent to flies and other insects.

I11.5.1.1 Quality of salt

The salt must be white, dry, free of dust, sand, germs and other undesirable materials.

One should avoid reusing salt which can contribute to the contamination of products by the
halophile bacteria.

18 IDAF Technical Report N° 129



111.5.1..2 Salting Process

Dry salting is different from humid salting.
a. Dry Salting
Dry salting 1s done by alternating layers of fish and salt. During this operation, the salt is

spread evenly on fish by sprinkling or rubbing. This is then put into a container facilitating regular
drainage of the brine. Héavy objects are placed on the pile to increase pressure.

IDAF Technical Report N° 129 19



When dry salting, use a mixture of big and small crystals, in the proportion of 2:1
respectively.

Small crystals dissolve quickly and dry the fish surface which then hardens, leading to slow
penetratlon of salt into the fish. Consequently, an excess of small crystals should be avoided in the
mixture and the recommended ratio respected.

When there are no sma]] crystals, grind a part of the big crystals before makmg3 the
indicated mixture.

20 IDAF Technical Report N° 129



For dry salting, 1t 1s recommended 1o

- before salting, apply salt in the guts and on the fish.

- use sufficient quantity of salt: 10 - 12.5 Kg (slight salting) to 30 -40 kg (heavy
salting) for 100 kg of prepared product;

- salt under a shed or in a well aerated place;

- not to exceed 2 metres of pile of fish;

- cover the pile and place a heavy object to increase pressure.

b. Humid salting
Humid salting can be carried out using the following two methods:

Soaking in brine solution: fish can be soaked in tanks, for 6 to 24 hours, depending on the
degree of salinity desired. The solution is saturated in the proportion of 360g of salt per litre of
water. The proportion of brine to fish should be in a minimum weight ratio of 2:1. When there are
no small crystals, grind a part of the big crystals before making the indicated mixture.

Salting by alternating layers of fish and salt in a tank with no outlet: saturated liquid is drained off
by osmosis. The fish is immersed in the drained liquid and matures in this brine solution after 6
to 24 hours.
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To obtain a good humid salting:

- maintain brine solution clean and keep fish long enough in it to achieve the degree
of maturity;

- Never re-use brine solution, it can constitute a good breeding solution for bacteria,
also the degree of salt penetration into the flesh becomes low and the saltiness of
the brine solution reduces with successive re use;

- Respect the fish/brine proportion;

- After salting, rinse fish with clean water to reduce the effects of crusting during
drying;

- maintain all used equipment clean

I11.5.2 Fermentation
Fermentation brings about the decomposition of muscular tissues. It is often done with
salting and/or drying, which ensures preservation. Its duration can vary from a few hours to a

week or sometimes more.

Fermentation involves the molecular destruction of muscular tissues by germs and
proteolytic enzymes.

In Africa, fermentation stops after the softening of flesh, while in south-east Asia, the
process takes several months until the final product is obtained, consisting of a paste, sauce or
liquid.

To obtain a good quality fermented product, one should make sure that:

- the raw matenal is of good quality

- the fermentation tanks are put in a warm place to accelerate the process;

- fermentation tanks are kept in a clean state;

- the fermentation is of sufficient duration;

- the fish is rinsed .with potable water or clean sea water after fermentation to
eliminate fatty and blood residue.
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I11.5.3 Smoking

Smoking has an antiseptic role and that preserves products better It also gives a taste
appreciated by consumers and an attractive appearance.

Quality of wood to be used is very important for successful smoking. Hard (walnut tree,
lemon, mangrove. ) and dry wood should be preferred to soft wood (poplar, birch..), which burn
fast and produce big flames which burn the surface of the fish while the interior remains
uncooked. Painted or resinous woods should not be used as they produce an unpleasant taste and
smell

To produce smoke, it is best to use damp sawdust, sugar-cane or coconut fluff, groundnut
shells, and corn stalks.

Smoking Stages.

Preliminary drying: This allows a slow dehydration of product and has the advantage of firming
up fish flesh. This process carried out between 30-40°C can last for two hours. The fire should
not be intense in the beginning. A hot flame will most likely form crust on the fish surface.

Cooking: This consists of firming up the flesh. Maintain the flames at a level which will not burn
the product. Increase the heat until a hot flame is produced (at least 85°C) which should last for

one or two hours.

Smoking: This consists of producing a smoke. Turn the fish regularly so as to obtain a uniformly
smoked product. A moderately hot fire (60°C) will continue the drying process.

It 1s the most technologically important phase. It can be carried out for two days

depending on the length of time the product is to be preserved. The longer the time, the dryer the
product and the longer before deterioration of quality sets in. However, a too dry product will be

brittle and will crumble easily.
In order to successfully smoke a product, one should:
- Cover ovens during operations;
- place doors at oven openings to regularise heat;

- place ovens under shelter to protect from bad weather (rain ...)
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After the operation, smoking area should be maintained in a perfectly clean state, coal tar
and ash deposits should be removed regularly from oven

I11.5.4 Braising

Braising on the floor should be avoided for the following reasons:

- microbiological contamination, usually of faecal origin;

- degradation of environment due to significant quantities of wood used and smoke
produced,

- exposure of handlers to health problems because of the significant quantities of
smoke inhaled during the process. Ocular and broncho-pulmonary problems can
result from this;

- non uniform smoking;
- significant loss of combustible material;
- limited preservation period, because of inferior quality.

It 1s best and more hygienic to braise in a cemented area or on platforms resembling trays
placed in smoking ovens. This process has the following advantages:

- uniform braising;

- better looking products;

- longer preservation period,
- protection of public health.
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II1.5.5 Drying of Fish

Drying reduces water content of fish and helps increase the preservation period of fimished
product.

Drying on the floor should be discouraged for the following reasons:

lack of air circulation around fish

%
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Drying on raised trays, in a fenced area has the following advantages:

- proper circulation of air around fish

fish from diverse sources of contamination

protection of

IDAF Technical Report N° 129
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Successful drying can also be obtained by hanging the fish.

The advantages of this process are as follows:

- increment in the capacity of production;
- rational utilisation of space;

- proper circulation of air;

- quick draining of fish,

- reduced length of drying;

- easy manipulation,

- good quality products;

To obtain good quaiity»dry products, one should:

- turn fish regularly and cover every evening to prevent absorption of humidity.

IDAF Technical Report N° 129
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allow enough time for drying, a minimum of three days.

[Note: Avoid using chemical additives without specialist advice

I11.6 Packaging and packaging material

These steps ensure sufficient protection” of products from all types of external
contamination and humidity.

Packaging material must suit the type of product to be packaged. It should be solid, clean,
dry, non deformable, waterproof and easy to handle and stack - Packaging material should be kept
in appropriate places.

Avoid packaging products on the floor. This can facilitate contamination and the
introduction of foreign bodies. The quality of product is better when the process is carried out on
a platform or table.

Fish could be packed in cartons with plastic, in baskets with plastic, with paper, with jute
bags or jute bags with plastic.
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It 1s best to

- sort fish before packaging and handle fish with care to prevent them from breaking

- avoid compressing and overloading packaging material, so as to allow easy
handling and to avoid the fragmentation of products.

II1.7  Storage of final product

Proper storage preserves products for a very long period of time. These products must
be protected so as to avoid deterioration. A properly stored product can be preserved for up to
six months. ‘

Storing on the ground constitute a source of contamination and can bring about product
loss.

Products can be stowed on trays, shelves, wood planks or packed in baskets.
. AI‘ | [ ] 1 E l

To obtain a longer storage period, it is advised to:

- maintain the products dry enough to prevent contamination by moulds, insects,
and parasites;

- regularly heat smoked fish: every 2 - 3 days during the rainy season and once a
week dunng the dry season.

- When moulds start appearing on fish surface, remove by simple grating, brushing,
re-drying or re-smoking;

- ensure that stores are well kept;

- avoid mixing products processed at different periods;

- check finished products regularly.
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Appendix 1: General advise on hygiene and good practises

Handling of fish with open wounds or
improvised bandage

Utilisation of dirty water on landing sites to
wash fish

Utilisation of dirty material

Stepping on products, putting them on the
floor during processing or drying, squeezing
the fish by overloading containers

Exposure of fish to bad weather (sunshine,
rain, wind)

Working in a dirty environment: in the middle
of rubbish, waste and residual water

Being slow during processing

Making careless gestures while working, for
example, sneezing on product, spitting,
blowing of nose or eating around working
area, cleaning of hands with a dirty piece of
cloth

Working on a decomposing fish

washing of hands every time especially after
using toilets, before touching products

Treating of all wounds, no matter the location
and covering them with waterproof material.
People with wounds exuding pus should avoid
handling fish

Use potable water: running water, boiled
water or water to which bleach has been
added (1 spoon of bleach/100l of water)

Clean and disinfect all material likely to come
into contact with fish (knives, basins, dressing
tables...)

Treat fish like a food item, avoid accidental
bruising

Avoid the heating up of fresh fish. If it cannot
be immediately processed, store inice at a
low temperature or, if this cannot be done,
put under shelter

Avoid all situations favouring the invasion of
fish by germs, flies and other insects: clean
and disinfect processing areas. Dustbins
should always have lids

Avoid deterioration of products by working
fast and reducing length of pauses between
operations

Move away from product before carrying out

these gestures and wash hands before starting
work

Choose good quality raw products

30
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Appendix 2: Cleaning and disinfecting programme recommended for artisanal fish processing

premises.

Premises or material

Cleaning and disinfecting
yrogramme

Mecasurement of bleach -
duration of contact

Periodicity

Areas of processing, tloors,
changing rooms, sanitary
mstallations, latrines

- Elimination of big waste
bv sweeping

- Cleaning with a detergent
- Rinsmg with water

- Disinfecting

- Rinsing with water

30 ml for 10 L of water
mimum of 15 mn

During operations and
after everyday work

Stores for finished products

- Rinsing with water )
- cleaning with a detergent
- Rinsing with water

- Disinfecting

- Rinsing with water

30 to 40 ml for 10 L of
water
minimum of 13 mn

Once a week

Tanks, basins, kmves,
machetes

Rinsing with water

- cleaning with a detergent
- Rinsing with water

- Disinfecting

- Rinsing with water

30to 40 mlfor 10 L of
water
miumum of 13 mn

During operations and
after everyday work

Working surfaces, cutting
boards

Rinsing with water

- cleaning with a detergent
- Rinsing with water

- Disinfecting

- Rinsing with water

30to 40 mltor I0L of
water
minimum of 15 mn

During operations and
after everyday work

Trays for smoking and
diving

- dry clean by using an
appropniate brush

(scraping)

30 ml for 10 L of water
minimum of 13 mn

After evervday work

Containers, dustbins,
rubbish dumps

- Rinsing with water

- cleaning with a detergent
- Rinsing with water

- Disinfecting

- Rinsing with water

30040 mlfor 10L of
water
mmnimum of 13 mn

At least once a dav

Smoking rooms

- dry clean with a broom
(scraping of coal tar, ash)
- cleaning with a detergent
- Rinsing with water

- Dry clean atter every
operation

- Thorough cleamng at
least once a week

Transport vehicle

Rmsing with water

- cleaning with a detergent
- Rinsing with water

- Disinfecting

- Rinsing with water

30 ml for 10 L of water
muinimum of 13 nmn

- Thorough cleaning atter
every delivery

- Cleaning and disintecting
at least once a week

Cleaning and disinfection
of hands

Rinsg with water

- cleaning with a detergent
- cleaning with a detergent
- Rinsig with water

- Disifecting

5 ml for 1L of water

After returning to work,
after using the toilets and
as often as necessary
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Appendix 3: Quantity of ice needed to cool and keep at room temperature of 0°C, 100Kg of
fish, based on the length of the trip, the temperature of surroundings during
transport and the temperature of fish to be frozen (*).

Temperature of | Temperature of Quantity of ice (kg) needed to cool and keep 100Kg of
surroundings fish before icing fish at a temperature of 0°C during a journey of’
during transport
°C °C
3 h 6 h 12 h 18 h 24 h
15 10 165 23 35 48 60
* 15 215 28 40 53 65
25 315 38 50 63 75
20 10 17.5 25 40 55 70
15 225 30 45 60 75
25 32.5 40 55 70 85
25 10 18 8 28 45 63 80
15 238 33 50 68 85
25 338 43 60 78 95
30 10 20 30 50 701 90
15 25 35 55 75 95
25 35 45 65 85 105

(*): These values are an estimation based on the assumption that plastic containers which can
hold a capacity of 10 Kg of transported fish are used in an insulated vehicle.
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