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Introduction
This guide has been developed to provide ADFCA inspectors with a handy advice on the best
recognized techniques and approaches to be deployed when conducting cargo examination in the
field and attaining samples intended for laboratory analysis.
It also provides the users with practical examples and demonstrations of the various tools and
equipment used

Related Documents
The following lists of legislations are relevant to this guideline
•

Law No. (02) for the year 2008 in respect of Food within the Emirate of Abu Dhabi.

•

Regulation No. (1) for the year 2008 in respect of Description of Violations related to food and its
handling.

•

Regulation Number (2) for the year 2008 in respect of Risk-based approach for the control of
Imported Foods via Borders of the Emirate of Abu Dhabi

•

Regulation No (5) of 2010 of the Emirate of Abu Dhabi In respect of Food Sampling for Official
Control.

•

Regulation No (6) of 2010 In respect of Food hygiene throughout the Food Chain

Purpose
The objectives of this guide is to:
•

Provide instructions and explain the methodology of food inspection specially the official
inspection of food at borders inspection posts (sea ports, airports and land border crossings) is
undertaken by ADFCA food inspectors to ensure that food conforms to food safety standards
and with other official quality and labeling regulations.

•

Provide and explain the reasons and benefits of food inspection including common hazards
associated with different kinds of food commodities.

•

Provide instructions and Explain the methodology of food sampling specially the official
inspection of food at borders inspection posts (sea ports, airports and land border crossings) is
undertaken by ADFCA food inspectors to ensure that food conforms to food safety standards
and with other official quality and labeling regulations.

Scope
This guide shall apply to the cargo examination and food sampling for both the borders control and
local market in Abu Dhabi
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Definitions
Sample

Any number of food sample units which are used for inspection. The
sample comprises all of the containers or sample units drawn for
examination or testing purposes from a particular lot.

Aseptic sample

Sample taken using special sterilized equipment and containers with
a defined set of procedures

Inspection

The examination of food or systems for control of food, raw materials,
processing and distribution, including in-process and finished
product testing, in order to verify that they conform to the legal
requirements.

Batch

A specific quantity of food that is known, or assumed, to be produced
under uniform conditions.

Sampling

Procedure used to draw or constitute a sample.

Bulk sample

The quantity of food obtained by combining and mixing the
incremental samples taken from a specific food lot.

Sample reference number

That is released to the sample for the purposes of identification and
traceability.

Cargo examination

Observation of a food lot to assess accuracy of documentation and
check for any signs of defects that could be health risks. If such
defects are observed then selective food samples could be taken for
laboratory analysis.

Codex Alimentarius
Commission

Created in 1963 by FAO and WHO to develop food standards,
guidelines and related texts such as codes of practice under the
Joint FAO/WHO Food Standards Program. The main purposes of this
Program are protecting health of the consumers and ensuring fair

Food Business Operator’s
sample

Food sample taken selectively or objectively. Taken at the same time
as a sample for laboratory analysis. The two samples should be more
or less identical. The sample will be retained by the Food Business
Operator and analysed in case of dispute.

Lot

A definite quantity of some commodity manufactured or product
under condition, which are presumed uniform.

Laboratory sample

The sample as received at the laboratory (not including the
packaging).

Increment

Portion of a food lot, there will be many increments of equal size or
status, e.g. bags, cases. Samples are taken from selected increments.

Representative Sample

Set composed of one or several items selected by different means
and in which the characteristics of the lot from which it is drawn are
maintained.
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Incremental sample

A quantity of material taken from a single place in the food lot.
Some food commodities are transported in convenient increments
such as boxes, cartons, sacks etc, and samples are taken from these
increments. For static bulks the increment will be the place in the
bulk where the sample is taken or for moving bulks e.g. grain being
discharge from a ship’s hold or from a silo, the increment will be the
time at which a sample is taken from the flow of commodity.

Objective sampling

Sampling of a food lot on a routine basis, for random surveillance,
collection of data for a specific purpose, or monitoring to determine
whether the food is unsatisfactory for any reason.

Sampling

Procedure used to draw or constitute a sample.

Random (selected at)

Selection of sampling increments by a process in which all have an
equal opportunity of being selected. This may be achieved by using
a random number table.

Sampling plan

Planned procedure which enables one to choose, or draw separate
samples from a lot, in order to get the information needed, such as a
decision on compliance status of the lot.
More precisely, a sampling plan is a scheme defining the number of
items to collect and the number of non-comforting items required in
a sample to evaluate the compliance status of a lot.

Sample size

The number of containers, or sample units comprising the total
sample drawn from the lot.

Container

Any form of container in which the product is packaged for sale as a
single item. It includes cans, wraps and packages.

Selective sampling

Samples collected either to demonstrate or document unsatisfactory
conditions observed by the inspector, or provide a unit of food
suspected to be unsatisfactory for laboratory analysis.

Shelf-life

The period during which the product maintains its microbiological
safety and sensory qualities at a specific storage temperature.
It is based on identified hazards for the product, heart or other
preservation treatment, packaging method and hurdles or inhibiting
factors that may be used.

Sub-lot

Subdivision of a lot, undertaken to simplify the sampling procedure٫

Working sample

The portion of the laboratory sample that is actually analysed٫
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1. The role of the Food Inspector

Ten steps to successful food inspection

1.1 Sampling protocol

Step

Action

The Food Inspector works with food commodities that are presented in lots. Each lot is an
identifiable quantity of food delivered at one time. For example a lot could be 2,000 bags of rice
grain in a shipping container or could be 100 boxes each with 20 packs of long-life milk carried on
a lorry. In these examples the bags or the boxes are increments of the food lot and samples are
taken from these increments (incremental samples). The role of the Food Inspector is to examine
the cargo to assess the accuracy of documentation and check for any signs of defects that could
be health hazards and then if necessary to take samples from food lots that can be sent to the
laboratory for analysis.

1

The Food Inspector should complete the relevant sections on the Health Declaration Form.
The automated RBS application certificate will indicate for each food lot whether it will go
through the green, yellow or red channel.

2

For food lots in the green channel, review the food health documents only. If these are in
order then release the food as per the Health Declaration Form.(Food lots in green channel
can be changed from green to red in case there are scientific evidence or information
indicate that food is not comply with regulations or may pose risk to human or )

3

The Food Inspector should consult ADFCA Regulations No. 5 – Food Sampling for Official Control
(see Annex 2 of this manual) to determine the method of sampling and the required minimum
sample size for the laboratory sample. Once these are established the Food Inspector must

For food lots in the red and yellow channel examine the cargo in the field inspection centre
to check for conformity with documentation (food type, weight/size, labelling, batch no.
,Production Date and expiration) and use cargo examination techniques to check for any
noticeable food hazard.

4

For food lots in the yellow channel that have health documents in order and that have
passed cargo examination, issue an instruction for the food to be released.

•

Decide how the sample will actually be taken to meet ADFCA requirements

5

•

Take the sample using approved procedures and equipment. Sufficient sample must be taken
so that it can be divided into a portion for laboratory analysis and a portion for the Food Business
Operator for later analysis in case of a dispute.

•

Divide the sample taken in a representative manner.

•

Place the samples in suitable containers

For food in the yellow or red channel where cargo examination has revealed a specific
food hazard, the Food Inspector should implement selective sampling, following aseptic
methods if required, so that an example of the problem can be presented to the laboratory
for more detailed analysis. Ensure that the sample size is sufficient for laboratory analysis
(see ADFCA Regulations No 5) and take sufficient so that the bulk sample can be divided to
provide the Food Business Operator with an identical, sealed sample for safekeeping. This
sealed sample can be analysed in the case of a dispute.

•

Record the process of sampling to permit the sample from each lot being identified
unambiguously

6

•

Seal the samples and label them

•

Transport the laboratory samples using a suitable container so that they are not affected by heat
or moisture.

•

Present a sealed sample to the Food Business Operator for safe keeping.

For food in the red channel for which no specific problem has been identified, plan
objective sampling. Prepare a randomised sampling plan by reference to the ADFCA
Regulations No 5 that will indicate the number of samples, sample size etc. Take random
incremental samples and bulk them. Follow aseptic methods if required. The bulk sample
should be big enough so that it can be divided to give half to the Food Business Operator
for safekeeping. This sample will be analysed in the case of a dispute.

7

Precautions shall be taken during sampling to avoid contaminating samples from any
source and avoiding exposure of the product to adverse weather conditions or excessive
moisture. And to avoid any changes which would affect the integrity of the sample or
that many adversely affect the quality or safety that would result in the bulk sample being
unrepresentative.

8

Divide the bulk sample in a representative manner to obtain the laboratory sample and
Food Business Operators’ samples.

9

Package all samples securely and label with the following information:
a. Sample reference number.
b. Product name.
c. Place of sampling.
d. Vessel/container details.
e. Date of sampling.
f. Purpose of sampling.

10

If the sample is to be stored before being sent to the laboratory, make sure that it is stored
in a way that will prevent any damage by heat or moisture.

11

Transport the sample to the laboratory in a container that will prevent damage by heat or
moisture.

Food Inspectors should take routine objective samples, at random, from a lot, but should also
be able to recognize when there is a particular problem with a lot and take selective samples to
demonstrate the nature of the problem.

1.2 Hygienic and safety protocol
The Food Inspectors are representatives of the Government and as such are expected to present
themselves in a hygienic and safe manner in their dealings with the public.
•

They must wear the appropriate protective clothing – examples include padded jackets (for
cold / chill store / trucks), steel capped boots, hair nets and gloves when dealing with high risk
items and gloves for hygiene and protection reasons.

•

Once the new Inspection areas are completed for each border intake point then it is vital that
the Inspectors follow full hygiene rules for the premises (ADFCA Regulation No. 6 ) and ensure
that temperature control practices are observed so that the chances of food deterioration are
minimized

•

When preparing samples it is important that sterilized / clean / aseptic containers or bags are
used and any foodstuffs are handled with disposable gloves before being transported in the
appropriate manner and condition (chilled or frozen or ambient) – refer to Section 10 of this
manual.

8
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2. Durable and Perishable Foods
Throughout this manual most foodstuffs are referred to as either durables or perishables. This
distinction is largely based on how much moisture the foods contain, with durable foods being
low in moisture and typically with long shelf-lives while perishables typically have high moistures
contents and short shelf-lives. Some foods are more difficult to classify, for example tinned food
although usually of high moisture content has a long shelf-life so it might be arbitrarily assigned to
the durable food category.
2.1 Durable foods
Those foods that are trade as well-dried products such as cereal grains, pulses, beverage crops e.g.
tea, cocoa, coffee, and dried fish etc are referred to a durable food (Fig. 2.1, Table 2.1). Provided they
are kept dry and not too hot, there are no other special requirements to ensure that they retain their
quality. Durable foods would normally be expected to have a shelf-life of at least one year.

Vegetable oil

Tinned foods

Figure 2.1: Some examples of durable foods
Table 2.1: List of Durable Foods

Pulses (cowpea)

Cereal grain (wheat)

Oilseed (copra)

Oilseed (groundnuts)

Example

Risk Level
(Regulation 2 ADFCA)

Coffee and tea

Low

Sugar, syrups and honey

Low

Carbonated beverage concentrates

Low

Food additives and flavor extracts

Low

Oils

Low

Fruits (dried)

Low

Grains and beans

Low

Pasta, spaghetti and couscous

Low

Dried herbs

Low

Salt and vinegar

Low

Alcoholic drinks and distilled liquors

Low

Spices and dried soups

Medium

Yeast and bacterial cultures

Medium

Nuts, coconut (flaked and dried)

High

Rice

Medium

Most durable foods are moved in either bulk or in bags. For the food inspector this means that
samples may have to be taken from bulks held in ships holds or trucks or from bags in freight
containers or on trucks (Fig. 2.2).

Beverage crops (coffee)

Beverage crops (tea)

10
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Sampling bulk milled rice in a ship’s hold

Sampling soya beans from a truck

Chilled carcasses (lamb)

Eggs

Milled rice in polypropylene bags in a freight container

Wheat flour in multilayer paper bags on pallets (left) and

Frozen fruit pieces

Fresh fruit

Chilled salad vegetables

Dairy products (cheese)

milled rice in polypropylene maxi-bags (right)

Figure 2.2: Typical sampling situations for durable foods
2.2 Perishable foods
Those foods that are trade as moist products such as fruit and vegetables, meat and diary products
are referred to as perishable foods (Fig. 2.3, Table 2.2). Because of their high moisture content
special arrangements are required to prevent rapid deterioration. They may have to be chilled or
frozen and those that are not frozen would typically have a short shelf-life.

Figure 2.3: Some examples of perishable foods

Frozen meat portions (chicken)

Frozen fish

12
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Table 2.2: List of Perishable foods
Example

Risk Level
(Regulation 2 ADFCA)

Bottled water, carbonated beverages

Medium

Juices and concentrates

Medium

Fruit fresh and packed

Medium

Vegetables and fruits (frozen)

Medium

Cocoa and chocolates

Medium

Biscuits and sugar candies

Medium

Boxes of meat pieces in a ship’s hold

Yeast and bacterial cultures

Medium

Figure 2.4: Typical sampling situations for perishable foods

Coffee whiteners, whips & creams

Medium

fats and margarine

Low

3. Reasons for food inspection

vegetables (packaged)

Low

Meat chicken and seafood

High

Milk, yoghurt and cheeses

High

Ice-cream

High

Eggs and butter

High

Pastries (frozen)

High

The official inspection of food at borders inspection posts (sea ports, airports and land border crossings) is undertaken by ADFCA food inspectors to ensure that food conforms to food safety standards and with other official quality and labelling regulations. When food samples are taken they
will be sent to official government analysts who will be responsible for determining whether or not
food may enter Abu Dhabi. For the different types of foods and foodstuffs there are specific safety
and quality tolerances detailed in the regulations of ADFCA which are based on those published by
international agreement in Codex. If foods fail to meet these tolerances, they will not be permitted
to enter the market. They may be returned to source or condemned.

Bakery products (milk & eggs)

High

Baby an infant foods

High

Sesame, tahineh and peanut butter

High

Raw vegetables – precut

High

Low acid foods - retorted

High

Perishable food are typically packed in boxes and moved in containers, which may be refrigerated
(reefers). For the Food Inspector this means that samples may have to be taken from boxes. Sampling
is more complicated when it is from carcasses, as portions may have to be removed using a saw, or
when it is of liquids such as milk which will require specialist liquid sampling equipment (Fig. 2.4).

Boxes of fruit in a freight container

Food may also be sampled and analysed to determine whether or not contractual specification has
been met. This type of sampling is usually undertaken by superintending companies on behalf of
the purchaser and is independent of ADFCA sampling. However, purchase specification would normally stipulate that food supplied must at least conform the ADFCA regulations.
When food is being sampled by the Food Inspector, the samples are being taken to check for specific defects. These defects vary depending on the type of food commodity. It is important that
Food Inspectors can recognize these defects so that if a lot is damaged in only one particular part,
then this part can be sampled selectively to demonstrate the nature of the problem.
There are three types of hazards that need to be identified when sampling food commodities – Biological, Physical, Chemical, Allergic

3.1 The nature of food hazards
3.1.1 Biological hazards
Biological hazards or biohazards are organisms, or substance derived from an organism, that poses
a threat to (primarily) human health. This can include different kinds of pathological bacteria, virus,
prions or toxin (from a biological source), parasites, fungi that can impact human health.
3.1.2 Physical hazards

Boxes of meat pieces in a ship’s hold

Boxes of fruit in a freight container

14

Physical hazards are objects in food that may cause physical injury when consumed. If they are large
enough to be seen, they are easily recognized as materials that do not belong in food. Examples
include small rocks, pebbles, stones, dirt and grit, sticks, foreign plant seeds and pits, seafood shells,
and other non-edible natural materials. Natural physical hazards may enter the food supply during harvesting or slaughter, or before, during or after processing. Most primary foods go through
some form of processing, including washing, drying, sorting, separating, sizing, grading, grinding,
15
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powdering, etc... Most of these processes give the desirable characteristics needed for the further
use of the food and in most cases they remove objects that are unwanted and may be hazardous.
Many of these objects are harmless and, if consumed, will pass through the body without notice or
injury. Some objects can be extremely hard, such as stones and large pits, and may result in damage
to teeth and gums.

be expected to have lower moisture content, for example for long-term storage, groundnuts should
not be more than 7% (Table 3.1). There are portable moisture probes available that, once correctly
calibrated, can be used to make moisture measurements without the need for taking samples.

During manufacturing of processed foods, accidents in factories may result in objects or unwanted
materials entering the food stream. Quality assurance and control systems will usually shut down
the production line automatically when this occurs and the affected food is removed from the production line by quality assurance personnel.
3.1.3 Chemical hazards
Chemical hazards may be chemical agents used in the production of plants and animals that are
used for various reasons, particularly to guard them from pests and diseases. They usually dissipate
over time and are not present on the food when the food is harvested. They include pesticides,
herbicides, soil conditioners and fertilizers for plants and various drugs that are used in animals for
health care and protection. Strict rules and official legal regulations govern the use of these chemical products. Under most circumstances, these products are only used under the supervision of
professional agricultural officials, such as agricultural specialists and veterinarians.
Other chemicals such as those from industrial production may migrate into the human food chain.
Pollution in the air, water and soil taken up by growing plants destined for human consumption,
including the plants eaten by food producing animals, can contaminate food consumed by the public. Chemical contaminants are rarely observable in or on food when purchased. They are usually
present in amounts which are undetectable by the human eye. It is not possible to smell or feel
the presence of these chemicals unless the food is grossly contaminated as a result of a chemical
product being spilled on the surface of the food. In nearly all cases, the presence of residues of these
chemical materials may only be detected through laboratory analysis.

Table 3.1: Maximum % moisture contents (wet weight) for durable food stuffs for safe longterm storage in bags
Durable food

% moisture content

Cereal grain (wheat, maize, sorghum etc

14.0%

Soya beans

13.0%

Sunflower seed

9.5

Groundnut

7.0%

Cocoa beans

8.0%

3.2.2 Moulds and mycotoxins ( and biological hazard)
Occasionally, durable commodities may become wetted in transit or in store. This may lead to
mould growth. There may also have been some mould growth when the crop is growing in the
field, especially if it suffers drought stress close to maturity or if the weather is damp at the time
of harvest. Mouldy durable commodities are not fit for human consumption. Furthermore certain moulds, that at grow under fairly dry conditions (at grain moisture contents of 18-25%), may
produce mycotoxins such as aflatoxin, fumonisins or Ochratoxin A (Table 3.2). These chemicals are
highly toxic and may be cancer-causing.
Table 3.2: Some species of mould that may grow on durable food stuffs that could produce
mycotoxins

Risks associated with allergenic foods

Mould species

Mycotoxins produced

Allergenic foods present a special case for risk analysis - the adverse effect is highly specific to sensitised individuals and can range from mild to severe gastrointestinal effects, headaches, Respiratory
problems or skin reactions to potentially life-threatening anaphylaxis

Aspergillus parasiticus

Aflatoxins B1, B2, G1, G2

A. flavus

Aflatoxins B1, B2

Fusarium sporotrichioides

T-2 toxin

3.2 Risks of durable commodities

F. graminearum

Deoxynivalenol, zearalenone

F. moniliforme

Fumonisins

Penicillium verrucosum

Ochratoxin A

A. ochraceus

Ochratoxin A

Durable commodities have moisture contents that are low enough to prevent the growth of bacteria and fungi. For this reason it is not normally expected that they would support any microbial
growth. Consequently, the risks of food poisoning organisms such as Salmonella and Clostridium
or pathogenic strains of Esterichia coli or the production of mycotoxins are not normally considered
to be a risk. However, there are some problems associated with durables.
3.2.1 Moisture content
For good storage there are critical limits for the moisture content of durable commodities. It is
common for samples of durable commodities to be checked for moisture content, since excessive
moisture may lead to mould growth and in commerce may present a problem since the purchaser
wishes to buy grain not the excess water.

There are strict limits placed on the concentrations of these chemicals in food. For example, Codex
specifies a limit of 20 ppb (parts per billion) for the total aflatoxin contamination of grounds nuts.
The same limit is often also applied to maize grain.

In a warm or hot climate, cereals grain and cereal products such as flour, would normally be expected
to have a moisture content of 14% or less (Table 3.1). Other durables with higher fat content would
16
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3.2.3 Insects and mites (biological, physical )

3.2.4 Rodents and birds (biological and physical hazard)

Durable commodities are subject to attack by insects pests. Certain very serious pest are not permitted in trade and the presence of a single live specimen will require the commodity to be fumigation
and possible then returned to the place of origin. These are ‘quarantine’ pest and only two insect
species have this status. They are both beetles – Trogoderma granarium Everts and Prostephanus
truncatus (Horn) (Fig. 3.1).

Rodents (rats and mice) as well as birds (especially sparrows and pigeons) can gain access to stores
of durable food (Fig. 3.3). They eat spilt grain and in the case of rats may also gnaw into bags to gain
access to the food. This activity of rodents and birds leads to food may become contaminated with
the excreta, dropping, fur and feathers. These contaminants are termed filth (Fig. 3.4) and there are
strict tolerance limits. In Codex the limit for filth in maize grain is 0.1% m/m.

Rodent

Bird

Figure 3.3: Rodents and birds can enter food stores, this may lead to contamination of the
food with excreta, dropping, fur and feathers
Trogoderma granarium – adult and larva

Prostephanus truncatus – adult and

(life size 2 mm)

larva (life size 3mm)

Figure 3.1: The adult and larva of to quarantine pest of durable commodities – T. granarium
pest of cereals and oilseed, P. truncatus pest of maize grain and dried cassava roots
There are many other insects that may be found in stored durable commodities. Most countries
insist that commodities are free of live insect infestation and so if insects are found this may result
in the commodity having to be fumigated to kill the insects. There are also tolerance limits for the
numbers of dead bodies of insects or insect fragments, termed filth, in food and failure to meet
these limits can result in food being downgraded or rejected.
Mites are smaller than insects (<1 mm) and have eight legs, whereas insects have six legs, and have no antennae (Fig. 3.2). Most mites are whitish, cream or milky translucent in colour. They can feed directly on stored
produce when this has a relatively high moisture content. Some species
are exclusively fungus feeders, others predators and even a few are parasites of storage insects. The most commonly infested food commodities
are damp flour, copra and animal feed. Heavy mite infestations can result
in commodities having a very distinctive sharp odour. Such food would
not be fit for human consumption and if for animal feed then the resulting
allergic responses can lead to a slowing of animal growth rates.
Figure 3.2: A mite (life size 0.5 mm), commonly found on damp flour, copra and animal feed

18

Figure 3.4: Filth extracted from a sample of maize grain, the arrows indicate a dead insect
(top) and a rodent dropping (bottom).

3.3 Risks of perishable commodities
3.3.1 Temperature abuse
• Each product, whether frozen or chilled, can only be stored safely within a specific temperature
range (Table 3.3). Most commercial cold stores and refrigerated containers (reefers) maintain
temperatures between -23ºC to -30ºC. Failure to comply with the maximum temperature can
result in bacterial growth and the formation of toxins.
• Ideal and safe temperature ranges for various perishables are as follows as per Regulation No (6)
of 2010 In respect of Food hygiene throughout the Food Chain :
Article (30)
Foods shall maintain the following temperatures;
(a) Maintaining refrigerated /chilled food below 5°C
(b) Maintaining frozen food at or below -18°C
(c) All other foods, including shelf stable, shall be maintained at suitable temperature that
19
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prevent risk to human health, as appropriate for the particular food
Article (80)
Bulk food in liquid, granulate or powder form shall be transported in food transport vehicles
reserved for the transport of food. Such containers are to be marked in a clearly visible and
indelible fashion, in Arabic and English as necessary, to show that they are used for the transport
of foods, or to be marked ‘for food only’.
Article (81)
Food transport vehicles intended for transporting chilled food should be appropriate for such
purpose. Return air temperature shall be in accordance with the provisions stated with the
provisions applicable to temperature control stated within this regulation.
Article (82)
Food transport vehicles intended for transporting frozen food should be appropriate for such
purpose. Return air temperature shall be in accordance with the provisions applicable to
temperature control stated within this regulation.
Article (83)
Examination of the thermograph recordings for food transport vehicles shall be starting the
last day of which the food was loaded at border of country of export until the date where it is
examined at border of entry.
Article (84)
For chilled food transport vehicles, electrical failure is permitted for a maximum period of (2)
hours, provided that the return air temperature prior to and following the immediate failure is
below 5oC
Article (85)
a- For frozen food transport vehicles complying with the relevant international standard,
electrical failure is permitted for a maximum period of (24) hours, provided that the return
air temperature prior to and following the immediate failure is (-18oC) or lower, excluding
defrost periods.
b- For frozen food transport vehicles not in compliance with the relevant international standard
electrical failure is permitted for a maximum period of (7) hours, provided that the return
air temperature prior to and following the immediate failure is (-18oC) or lower, excluding
defrost periods
• Shelf-lives for the various food products are applicable as per the relelvant technical rules issued
within UAE and GCC (i.e.UAE.S/GSO 150 (Expiration periods of food products)

These bacteria which are listed in Tables 3.6 and 3.7 and can result in food poisoning and in some
cases death if untreated.
Table 3.5: Human pathogen associations
Bacteria Type

Found in

Campylobacter jejuni

beef, lamb and poultry

Clostridium botulinum

seafood

Clostridium perfringens

meat

Escherichia coli O157:H7

ground beef, lamb and pork

Listeria monocytogenes

pork, poultry, and seafood

Norwalk Virus

seafood

Salmonella

beef, lamb, pork, poultry, and seafood

Staphylococcus aureus

beef, lamb, pork, and poultry

Vibrio cholerae

seafood

Vibrio vulnificus and other vibrios

seafood

Yersinia enterocolitica

meat and seafood

Critical temperature ranges for each type of bacteria are shown in Table 3.6.
Table 3.6: Bacteria critical growth temperature range
Pathogenic bacteria

Growth Temperature Range
(critical range in brackets)

Listeria monocytogenes

0º – 45º C (37ºC )

Salmonella spp.

6.5º – 47º C (35º – 37º C)

Staphylococcus aureus

7º – 45º C (37º C)

Bacillus cereus

10º – 49º C (30 – 37º C)

Clostridium perfringens

10º – 52ºC (43 – 47º C)

Vibrio parahaemolyticus

12.8º – 40º C (37ºC)

3.3.3 Rodents and insects (biological and physical hazard)

3.3.2 Bacteria build up (biological hazard)
There are a number of unpleasant bacteria
that can develop in perishable foods if
they are mishandled and it is important to
be aware of them. Bacteria multiply at an
exponential rate if temperatures are too
high for safe storage. The danger area for raw
foods bacteria multiplication is 4ºC. Above
this the bacteria multiplies at an exponential
rate. For cooked product the rate is even
faster (Fig. 3.5).

As with durables these can be a problem and
there are documented cases of rodents (rats
and mice) living inside cold and chill stores.
Contamination from excreta and droppings
can lead to a variety of diseases including Weils
disease (Leptospirosis) and food poisoning
(Salmonellosis).
Insects such as flies (Fig. 3.6) can also cause
problems but these come about usually as a
result of another issue such as temperature
abuse.

Figure 3.6: A fly on frozen bread

Figure 3.5: The effect of temperature on
bacteria multiplication
20
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3.3.4 Heavy metals and histamine (chemical and biological hazard)
In some species of fish, notably the Tuna family
(Scombroidae) (Fig. 3.7) it is possible that the
amount of mercury and other heavy metals
such as arsenic, lead, cadmium, tin, barium, and
nickel in the flesh may exceed approved limits.
Government laboratories frequently test for
these metals so it very important that sampling
of these species is done correctly.
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Table 3.7: Major Food borne hazards :predominant clinical features
Predominant symptoms

Associated organism or

Approximate time to

Appropriate

toxin

onset of symptoms

samples from
cases
(food-handlers)

Lower gastrointestinal tract symptoms (abdominal cramps, diarrhea) occur first or predominate
1

Scombrotoxin formation as a result of time/
temperature abuse of certain species of fish
can cause consumer illness. The illness is most
closely linked to the development of histamine
Figure 3.7: Tuna fish, a species susceptible
in these fish. Histamine-forming bacteria are
to heavy metal contamination
capable of growing and producing histamine
over a wide temperature range so fish species with the potential to produce histamine must be
kept under chilled conditions. Once again it is important that samples are taken correctly and held
at the correct temperature prior to despatch to the laboratory.

Abdominal cramps, diarrhea, putrefactive

Clostridium perfringens,

2–36 (mean 6–12)

Rectal swabs,

diarrhea sometimes nausea and vomiting.

Bacillus cereus,

hours

stool

Streptococcus
faecalis, S. faecium
2

Fever, abdominal cramps, diarrhea, vomiting,

Salmonella spp,

6–96 hours

Rectal swabs,

headache.

Shigella, Aeromonas,

(usually1–3 days)

stool

6 hours to 5 days

Stool

enteropathogenicE. Coli
3

Abdominal cramps, diarrhea, vomiting, fever,

Vibrio cholerae (O1

malaise, nausea, headache, dehydration.

and non-O1), V.

Sometimes bloody or mucoid diarrhea,

vulnificus,V. fluvialis, V.

cutaneous lesions associated with Vibrio

parahaemolyticus

vulnificus.
4

5
6

Diarrhea (often bloody), abdominal pain,

Enterohaemorrhagic

1–10 (median 3–4)

Stool, rectal

nausea, vomiting, malaise, fever (uncommon

E. coli (including E. coli

days

swabs

with E. coli O157).

O157)Campylobacter

Fever, vomiting, watery non-inflammatory

Rotavirus, astrovirus,

3–5 days

Stool, vomit

diarrhea.

enteric adenovirus

Fever, diarrhea, abdominal pain. Can mimic

Yersinia enterocolitica

3–7 days

Stool

Giardia lamblia

1–6 weeks

Stool

Entamoeba histolytica

1 to several weeks

Stool

Taenia saginata, T. solium

3–6 months

Stool, rectal

acute appendicitis.
7

Mucoid diarrhea (fatty stools) abdominal
pain, flatulence, weight loss.

8

Abdominal pain, diarrhea, constipation,
headache, drowsiness, ulcers, variable often
asymptomatic.

9

Nervousness, insomnia, hunger pains,

swab

anorexia, weight loss, abdominal pain,
sometimes gastroenteritis.
Upper gastrointestinal tract symptoms (nausea, vomiting) occur first or predominate
10

Nausea, vomiting, unusual taste, burning

Metallic salts

Less than 1 hour

Nitrites

1–2 hours

Blood

Nausea, vomiting, retching, diarrhea,

Staphylococcus aureus

1–6 (mean 2–4) hours

Stool, vomit,

abdominal pain, prostration.

and its enterotoxins

of mouth.
11

Nausea, vomiting, cyanosis, headache,

Vomit, urine,
blood, stool

dizziness, dyspnoea, weakness, loss of
consciousness. trembling,
12

(swabs from
nostril, skin
Lesions)

22
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13

Vomiting, abdominal cramps, diarrhea,

Bacillus cereus

nausea
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8–16 hour (2–4

Rectal swab,

hours if emesis

stool

Allergic symptoms (facial flushing, itching)
Histamine (scombroid)

Less than 1 hour

Vomit

Monosodium glutamate

Less than 1 hour

Vomit

Flushing, sensation of warmth, itching,

Nicotinic acid (food

Less than 1 hour

Vomit

Rectal swab,

abdominal pain, puffing of face and knees

additive, preservative)

stool

Generalized infection symptoms (fever, chills, malaise, prostration, aches, swollen lymph nodes)

27

Predominant)
14

Nausea, vomiting, diarrhea, thirst, dilation of

Mycotoxins (Amanita sp.

pupils, collapse, coma.

fungi)

6–24 hours

peppery taste in mouth, burning of throat,
Urine, blood

facial swelling and flushing, stomach pain,

(SGOT,SGPT)

itching of skin.

, vomit
15

Nausea, vomiting, watery non-bloody

Norovirus

diarrhea, dehydration

12–48 (median 36)

Sore throat, fever, nausea, vomiting,

headache, nausea
29

Streptococcus pyogenes

12–72 hours

Inflamed throat and nose, spreading grayish

Corynebacterium

exudates, fever, chills, sore

diphtheria

2–5 days

Swabs of skin

30

eyes, perspiration, muscular pain, chills,

oropharynx,

prostration, laboured breathing
31

testing

19

Shellfish toxin (see final

symptoms.

section of this table)

Gastroenteritis, nervousness, blurred vision,

Organic phosphate

Less than 1 hour

Gastric washing

Less than 1 hour

Blood, urine, fat

Muscaria-type

gastroenteritis, irregular pulse, pupils

mushrooms

32

Tingling and numbness, dizziness, pallor,

Tetradon (tetrodotoxin)

gastric hemorrhage, and

toxins

Fever, headache, myalgia, rash.

Less than 1 hour

Vomit

Less than 1 hour

melitensis, B. abortus,

(depends on specific

B. suis, Coxiella burnetii,

illness

question.

Francisella tularensis,
Mycobacterium
tuberculosis,
Mycobacterium spp,

Ciguatera toxin

1–6 hours

Pasteurella multocida,

Vomit

Streptobacillus
moniliformis,
Campylobacter jejuni,
Leptospira spp

1–6 hours

gastric washing

Chlorinated hydrocar

weakness, anorexia, weight loss, confusion.

bons (insecticides,

Blood, urine,

pesticides)

stool,

Vertigo, double or blurred vision, loss of light

Clostridium botulinum

2 hours to 6 days,

gastric washing

reflex, difficulty in

and its neurotoxins

usually 12–36 hours

Blood, stool,

swallowing, speaking and breathing, dry

Gastrointestinal and/or neurological symptoms
34

Characteristic syndrome is descending ,
bilateral flaccid paralysis, starting with cranial
36

nerves and with preserved sensorium.
Organic mercury

More than 72 hours

Urine, blood,
hair

paralysis, impairment of vision, blindness,
coma.
Gastroenteritis, leg pain, ungainly high-

Triorthocresyl phosphate

stepping gait, foot and wrist drop

(oil substitute)

24

More than 72 hours

Muscle tissue

Tingling, burning, numbness, drowsiness,

paralytic shellfish

incoherent speech,

poisoning (PSP)

paralysis. respiratory

(saxitations) mussels

0.5–2 hours

gastric washing

gastric washing

.clams
35

mouth weakness, respiratory paralysis.

26

Lymph node

Listeria monocytogenes,

Vomit

Nausea, vomiting, tingling, dizziness,

Numbness, weakness of legs, spastic

10–13 days

and other specific symptoms of disease in

temperature reversal, dizziness,

25

Toxoplasma gondii

prostration, malaise, swollen lymph nodes

blurred vision, paralysis, gastroenteritis ,

24

Rectal swab,
stool

Varying periods

dry mouth, muscular aches, dilated pupils,

23

7–28 (mean 14) days

Bacillus anthracis, Brucella

reflexes, twitching, paralysis.
Tingling and numbness

Salmonella typhi

Fever, chills, headache, arthralgia,

desquamation of skin, fixed gaze, loss of
22

tissue (biopsy)

blood
33

constricted, asthmatic breathing.
21

Serum, muscle

biopsy,
biopsy

Excessive salivation, perspiration,

4–28 (mean 9) days

chills, rose spots, bloody stools.

chest pain, cyanosis, twitching, convulsions
20

Malaise, headache, fever, cough, nausea,

Trichinella spiralis

vomiting, constipation, abdominal pain,

Neurological symptoms (visual disturbances, vertigo, tingling, paralysis)
Neurological and/or gastrointestinal

Gastroenteritis, fever, oedema around

lesions, nose,
blood for toxin

18

Numbness around mouth, tingling
sensation, flushing, dizziness,

hours

rhinorrhoea, sometimes a rash.
17

28

Stool

Sore throat and respiratory symptoms occur
16

Headache, dizziness, nausea, vomiting,

Reversal of hot and cold sensation, tingling;

Neurotoxic shellfish

2–5 minutes to

numbness of lips, tongue and throat; muscle

poisoning (NSP)

3–4 hours

aches, dizziness, diarrhea, vomiting.

(brevetoxins)

Nausea, vomiting, diarrhea, abdominal pain,

Diarrheal shellfish

30 minutes to

chills, fever.

poisoning (DSP)

2–3 hours

(dinophysis toxin, okadaic
acid pectenotoxin,
yessotoxin)

25

gastric washing
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Vomiting, diarrhea, abdominal pain,

Amnesic shellfish

24 hours

confusion, memory loss, disorientation,

poisoning (ASP) (domoic

(gastrointestinal)

seizure, coma

acid)

to 48 hours
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gastric washing

(neurological)
Reference : WHO,food born disease out breaks guidline for investigation and control.

Sample code number is issued for each production date/batch number within the food lot. The
code will take the following general form

It is essential that this code number is clearly marked on all sample containers.
The details of the work flow are shown in Figure 4.1

26
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5. Cargo examination

Procedure to follow for each channel

5.1 The objective of cargo examination
Cargo examination involves careful inspection of food lots but not the detailed sampling procedures
that are described later in this manual. Cargo examination is undertaken in the initial stages of food
inspection and draws attention to obvious defects that may be associated with food risks. You may
be alerted to a food risk by the
• presence of off odours or colours
• failure of cooling systems/excess heat
• excess moisture or water
• pest activity (insects/rodents/birds)
• contamination from other cargo
• bulging or damaged containers
Yellow channel procedures

5.2 Approach to cargo examination
The Food Inspector must be prepared for some detective work when undertaking cargo examination.
The following steps are typical, although a more detailed checklist is give in section 5.5.5. and in
Section 12.
1- Examine the transport container for signs of damage.
2- Verify details of the food lot, e.g. food type, packaging, weigh, origin etc.
3- Examine the food outer cases for signs of damage.
4- Open of food cases and examine the food packed in cases
The Food Inspector should be properly equipped to make the necessary examination - clothing
must be suitable and if necessary able to cope with hours in sub zero temperatures. A flashlight
(torch) is required in situations that are dimly light, suitable temperature sensors are needed to
check the conformity of freezer and chilled containers, appropriate sample containers and sampling
tools should be to hand and a camera is a valuable aid for recording the nature of any problem that
may arise.
It is important that the Food Inspector is courteous, has a correct business approach, is alert, does
not waste time and has the utmost integrity. Respect through knowledge must be earned and it
must be remembered that the Inspector is the human face of ADFCA

Red channel procedures

Where a particular portion for the food lot is clearly damaged it may be necessary to take a selective
sample that can be forwarded to the laboratory for further investigation. Such a sample should,
where possible, comply with the sample weight required for laboratory analysis as detailed in
ADFCA regulations (see Annex 2) and also provide the same to be given to the Food Business
Operator for safekeeping and analysis in the case of a dispute. Both samples must conform to the
packing, labeling and sample recording requirements (see Section 10).
Where no problems are encountered and the food lot appears to be in compliance with ADFCA
regulations then an appropriate record of this is made together with a note of the number of
increments examined and the fact that no sample has been taken.

28
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5.3 Tinned food

Open seam

Tin cans may become damaged due to handling, excessive temperatures, faulty manufacture,
insufficient pre-treatment of the food or because the food inside has exceeded its shelf-life.

This has a high food risk and suggests significant microbiological contamination.

An ideal tin can should appear as follows -

Droop on seam (where a portion of the rim has lifted and there is associated staining)
Suggests significant microbiological contamination.

Veer (where the rim has been dented due to mechanical action and may have broken the seal
on the can)
Suggests possible microbiological contamination.

Open cases to examine cans for signs that they have damaged seams or may be leaking, swollen,
dented or rusty. If damaged cans are found that are not the result of simple mechanical damage,
the cause of which is usually evident, then a selective sample should be taken to check for a food
risk. The highest risk is presented by canned fish, meat products and cheese which are known to
support the growth of food poisoning species such as Clostridium, whilst tinned cooking oil and
dried products pose low risk since they have a low water content and would not normally support
the growth of micro-organisms.
The following faults may be observed and have different degrees of food risk.

Swollen can
If swelling is due to internal microbiological activity then there may be a significant health risk.
But swelling could also be due to temperature, altitude, denting or overfilling so a careful check is
required.

Corroded (with holes)
This has a high food risk and suggests significant microbiological contamination.

Corroded, showing a rusty seam but no holes
This is unlikely to present a health risk but a check is required in case there are other cans in which
corrosion has lead to perforation.
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Buckled can
Buckling may result from incomplete filling of a can. This is unlikely to be a cause of a food health
risk but buckled cans should be checked to see if the buckling has caused damage to the seams.

b. A moisture spear used to check a grain bulk
Dented
Dents in cans are unlikely to be a cause of a food risk but dented cans should be checked to see if
the dents have caused damage to the seams.

Coating damage
Very minor damage that would not normally be associated with any health risk

Figure. 5.1 a. Grain moisture spear
If cargoes are of freshly harvest maize grain (less than 3 months since harvest) then as a preliminary
screen for aflatoxin contamination, the grain can be examined for Bright Greenish Yellow
Fluorescence (BGYF). A coarsely ground sample of maize kernels is exposed to UV light at about
365nm (Fig. 5.2) in a thin layer, on a black tray in a darkened room. A high intensity UV source is
more effective that a low intensity source. Fluorescence is caused by the presence of kojic acid,
which is produced by various Aspergillus moulds, and is therefore an indicator of the POSSIBLE
presence of aflatoxin-producing moulds. The absence of BGYF indicates a strong likelihood that
aflatoxin is absent from the sample. However, the presence of BGYF only indicates that aflatoxin
MAY be present, and that further chemical tests should be performed. When using the UV lamp the
operator should wear UV absorbing safety goggles.
Figure 5.2: UV lamp and goggles require for checking
food commodities for BGYF that may indicate the
presence of aflatoxin contamination
The UV lamp might be used for detection of aflatoxin in
other foods such as nuts but the use in this way appears
not to be well documented.
5.4.2 Insects/mite damage

5.4 Examination of durable foods
5.4.1 Water/moisture damage
Damaged caused by water or excessive moisture during transit is quite common for cereals or
pulses, or their products (flour) transported in bulk or in bags. Water may leak into freight containers
or condensation on cold metal surfaces may drip onto bags. In large bulks on ships, inadequate or
poorly managed ventilation systems can lead to excessive condensation.
For the inspector the signs of water/moisture damage are damp discoloured bags, a smell of mould,
damp mouldy produce.
In bulks of grain a suitable grain moisture probe can be used to check for excess moisture (Fig. 5.1).
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Insects are noticeable both for the damage that they
can cause to a wide range of durable products, such as
grain, dried fruit, nuts etc and for the presence of the
insects themselves and their waste products. The waste
products are the excreta, dropping and shed skins,
which collectively are called frass. The adults and larvae
of insects and the contamination they cause are clearly
visible in Fig. 5.3.
Figure 5.3 Live moths and their larvae infesting dried apricots. Moth larvae produce fine
silken threads which coat the food product
The feeding activity of insects frequently leads to holes in the food commodity (Fig. 5.4).
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Figure 5.4 Kidney beans (Phaseolus vulgaris) showing holes left after infestation by bruchid
beetles
When examining cargoes it is important to look out for the signs and the presence of insects. They
accumulate in the darker corners of containers and the seams and ‘ears’ of bags although some
species can be found actively running over the surfaces of food or packaging. For identification,
insect specimens should be sent to a specialist entomologist. This is important if the insect is
thought to be a quarantine pest (see section 3.1.3). The insects should be placed in a leak-proof
plastic tube with some alcohol (70%) and a label indicating their origin. For other insect species it
may be important to take samples so that the numbers of live and dead insects can be counted and
the food lot rate against tolerance thresholds for insect contamination.
Mites are much smaller than insects (<1 mm) and are not easily seen unless commodities are
examined very carefully.
5.4.3 Rodent damage
Rodents are commonly found in food stores (Fig. 5.5a) and ships’ holds. The damage they cause is
clearly visible as gnawed food containers (Fig. 5.5b), gnawed food and the presence of droppings
and hair. In addition, rodents urinate frequently on the surfaces where they walk which may include
food packaging or the food itself. The urine has a distinctive smell and both fresh urine and rodent
hair may fluoresce under black (ultra violet) light, so samples of packaging materials could be check
under UV light. Rodent dropping are also of characteristic shape and give an easy way to determine
the presence of rodents (Fig. 5.6).

Figure. 5.6 Rodent dropping have characteristic shapes
5.4.4 Bird damage
Contamination by birds is easily seen. The birds themselves are usually evident and their dropping
distinctive, a dark mass of faecal material with a portion of white uric acid. This might be confused
with the droppings of lizards however lizard dropping are dry at the time they are voided and retain
a shape like that of the gut from which they emerged while bird dropping are very moist so flatten
out once voided.
5.5 Examination of perishables
The initial action upon opening a container / reefer / ship / truck after checking the labeling is to take
the temperature and ensure that it complies with the regulatory limits (see Table 3.3) and from then
look for the various problems identified below.
5.5.1 Temperature damage
Look for signs of over icing (this means that the product may have thawed and refrozen slowly) – the
product may be misshaped and have a damp iced up look (Fig. 5.7).

b

a

Figure 5.5 a. A rat moving over the surface of a grain bag b. a rat-gnawed bag
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Figure 5.7 – Box distorted and sign of damp showing previously defrosted
Look for signs of a defrost problem – this can be indicated by wet/damp boxes and a soggy paper
smell (Fig. 5.8 & 5.9). There may also be signs of water on the floor.
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Figure. 5.8 – Fish in the box leaking oils – a
sign of defrost and then refreeze
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Figure. 5.9 – Product leaking – a sign of poor
temperatures
Use your nose – you can smell if a product is
not at the right temperature – extreme cases
will have an ammonia smell!

Figure 5.12 – Assorted product packaging
The markings must be clear and legible and should this not be the case then a selective sampling
process may have to be undertaken (Fig. 4.13).

5.5.2 Rodent and insect damage
The same problems arise here as with durables – mice & rats can live at sub zero temperatures and
often use the packaging of boxes to make nests (Fig. 4.10). This is often the means of identifying an
infestation as the boxes/packets may initially appear untouched.

Figure. 5.10 – Rats use packaging to make nests
Insects are common in fruit and it is well known that the Australian Red back spider has arrived in
parts of Dubai as part of fruit imports (Fig. 4.11). Locally Red Widow spiders have been found in and
around the Port / truck discharging areas. These spiders are highly venomous and so it is important
to wear gloves when undertaking any cargo examination.
Figure 5.13 – Examples of clear & unclear packaging
Packaging must be stacked neatly in truck, reefer container or ship – product which is stacked poorly may constitute a Health and Safety issue as well as a potential hygiene issue (Fig. 5.14 & 5.15).
Packaging may burst open and fall to the floor leading to contamination.

Figure. 5.11 – Spiders possibly found in fruit imports – Australian red back spider and red
widow spider
5.5.3 Packaging and stacking problems
It is important to check that the packaging is intact and also clearly marked with the product details.
Packaging may come in many different forms from small breathable boxes (for perishables such as
lettuce) to giant 1000kg totes for animal/large fish carcasses to large liquid containers (for milk &
edible oils) or indeed it may be bulk loaded into trucks, reefer containers or the ships hold.
36

Figure 5.14 – Badly handled packaging – burst open and unfit for human consumption
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6. Principles of objective sampling

Figure 5.15 – Poorly stacked frozen boxes in
ships hold

The only sure way of obtaining complete and accurate information about a food commodity would
be to carry out a total examination or analysis of every part of a food lot. This may be possible if the
quantity to be examined is small, but it is usually neither practical nor economical for large amounts
of food. Under normal circumstances, we are faced with the choice of either not examining the
commodity at all and obtaining no information about it or taking samples and obtaining some but
not all information.

Make sure that all frozen and chilled products
have been stacked correctly to allow a proper
air flow. Without this there will be a temperature
problem and you may have to undertake selective sampling.

5.5.4 Digital thermometers for checking reefers and frozen food
These thermometers (Fig. 5.16) are a key first stage tool in any cargo examination whether chilled,
ambient or frozen. Infra-red thermometer guns measure surface temperatures while temperature
probes can be pushed into softer food materials. Alternatively in hard frozen food, a hole needs to
be drilled and the probe inserted. For most purposes the infra-red thermometer is the most convenient as it is very quick and easily to use in both reefers and in the lab.
Figure 5.16: Digital thermometers

The results of sample analyses can be expressed in precise terms. However, precise analytical results
may be of little practical value, and may even be misleading, if the samples on which they are based
are obtained without taking into account possible non-uniform (or non-random) distribution of
defective elements in the lot. The samples must, therefore, be objective (representative), i.e. the
various components of the lot must be included in the sample in the same proportion that they are
present in the whole lot. This is a key distinction from selective sampling (see p. 21) that is done to
illustrate or document unsatisfactory conditions, with increments selected for sampling in a purposeful non-random manner.
To ensure that samples are representative of the lot from which they are collected, certain basic
principles of sampling must be followed. The principles are described below and conform to the
requirements of the ADFCA Regulation 5 (see Annex 2). This regulation specifies the need for representative sampling and provides tables for all the major commodity groups giving details of how
sampling should be done.

6.1 Dividing a lot into increments

Probe thermometer inserted into soft food

Surface temperature measured with an infra-red thermometer gun

Drilling a hole in frozen chicken to take the probe
thermometer

Probe thermometer placed into the hole
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A lot should be divided into increments of equal size or status, any or all of which may be sampled.
In the case of packaged food such as 50kg bags of rice or boxes containing 20 fish, each bag or box
can be regarded as an increment (Fig. 6.1). For loose food commodity being handled in bulk, increments may be expressed in terms of: a) weight - if the commodity is being moved; or b) volume
- when it is static, as in a truck or bin.

Figure 6.1: The increments to be sampled are often defined by the packing, such as bags,
boxes etc
All increments should have an equal opportunity of being sampled. Access to any chosen part
of a lot to take an incremental sample is only possible when a vehicle or vessel is being loaded or
unloaded, or when a bulk commodity is being moved. It is not possible to obtain samples that are
completely representative of the lot if it is in a stack, bin or other static situation.
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6.2 Selecting the increments to sample

The method of sampling should select, without bias, a representative number of increments from
the lot. In the case of bulk food commodity that is being moved, at least one sample (i.e. a small
quantity of food taken from a single position) is taken from every increment. This is usually done
using automatic sampling equipment. However, for practical reasons food in bags, boxes or other
relatively small containers has to be sampled by hand. This could be very time consuming if the
number of increments is very large so a sampling plan is required to select for sampling only a
proportion of the increments. The minimum number of incremental samples to represent a lot is
generally stated in Annex 1 of the ADFCA Regulations No. 5 – Food Sampling for Official Control
(see Annex 1 of this manual) but otherwise can be determined statistically and depends upon the
size of the lot. Most countries follow the recommendations of the International Organization for
Standardization (ISO), the International Association for Cereal Chemistry (ICC) or the American Association of Cereal Chemists (AACC), all of which have produced standards incorporating the schedule
in Table 6.1.
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principles of representative sampling, is adjusted by the addition or removal of material, to make it
conform with a standard weight or volume, it will lose its representative nature.
Once we know the number of increments to be sampled, we can make a truly random selection by
referring to a table of random numbers. The procedure for using random number is described in
Section 8 of this manual.

6.4 From incremental sample to bulk sample

Typically many incremental samples are taken. These samples are assembled to give the bulk sample. A sampling plan for frozen fish in cases might require that two fish are taken from each increment (case) as follows :

Table 6.1: Schedule for determining the number of increments to be sampled from lots of different sizes
Number of increments in the lot

To be sampled

Up to 10

Sample all

to 100 11

samples, drawn at random 10

More than 100

Square root (approximately) of the total number of increments, drawn at random

Figure 6.2: Taking the incremental sample
The fish removed from the case are mixed together to give the bulk sample (Fig. 6.3).

More intensive sampling may be practiced if the commodity is particularly valuable and quality is
very important, or if it is essential to detect components which may be present in small but significant quantities. For example, cocoa is often sampled in lots of not more than 100 bags and every
bag may be sampled. Similarly, special sampling rules are applied in procedures for detecting poisons in grain such as aflatoxin.
Figure 6.3: The bulk sample assembled from the incremental samples

6.3 Obtaining an objective sample

To obtain an objective sample it is essential to eliminate all forms of bias when taking the incremental samples. Bias occurs whenever: (a) incremental samples are taken in a regular manner, e.g. every
fifth bag; (b) operators wittingly, or unwittingly, select ‘clean’ or ‘dirty’ bags for sampling. This kind of
bias may be overcome by using random numbers to determine which increments will be sampled.
Variant: Sometimes during storage, handling, transportation or processing a part or parts of a lot
may acquire undesirable characteristics. If the affected part is readily distinguishable it should be
segregated from the main body of the lot as far as is practicable and sampled separately. This is called
‘selective sampling’ since the sample taken is not random and does not represent the whole lot.

6.5 How to sub-divide the bulk sample

If the bulk sample consists of small packaged units of whole food items then the number removed

will already have been planned to equal the number to be submitted for analysis.
Where food commodities such as cereal grains or dry beans have been sampled it is likely that the
bulk of all the incremental samples will be larger than needed for laboratory analysis. The bulk
sample will therefore have to be divided to reduce its size. When dividing the sample care must be
taken to ensure that the reduced sample remains truly representative. There are two ways to reduce
the sample size, manually by ‘coning and quartering or mechanically using a sample divider.

The incremental samples should be extracted from increments in such a manner, and be of such a
size, as to be representative of the lot. Some sampling methods are more efficient than others in
obtaining objective samples. Incremental samples should not be too small otherwise there is a risk
that they will not include less frequent components of the food commodity and other components
will be disproportionately represented.
Minimum sample weights or volumes prescribed by standards or regulations should not be used as
exact measurements of sample size. Prescribed weights or volumes should always be regarded as
guides to the approximate sizes of samples. If a sample, obtained in accordance with all the other

6.5.1 Coning and quartering
This a simple but effective method. It can be used for a wide range of grain quantities (2 – 100kg).
The sample to be reduced should be poured onto a flat surface where it will naturally assume the
shape of a flat cone. The top of the cone should then be leveled, then the bulk divided into quarters
using a piece of flat wood or specially prepared quartering irons. The opposite quarters should be
combined and mixed to give the reduced sample. It is still too large then the reduced sample can
be further sub-divided in the same way.
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Figure 6.5: Riffle divider for dividing samples in a representative manner

Figure 6.6: Boerner divider for dividing samples in a representative manner

6.6 Sample size

Figure 6.4: Coning and quartering a method for dividing a sample in a representative manner
6.5.2 Grain sample divider
There are two common mechanical dividers that will divide samples into two equal representative
portions. The riffle or box divider (Fig. 6.5) is simple and consists of a series of funnels, held in a
box, that divert grain poured into the box in either of two directions into two collecting pans. Riffle
dividers come in a range of sizes but are not normally capable of dividing samples larger than 5 kg.
The Boerner divider (Fig 6.6) is a larger device with a hopper at the top through which grain can pass
into the body of the divider where there are 36 slots, the mouths of funnels, that direct the grain
alternately into an out or an inner funnel and from there to two collecting pans.
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The size of samples to be submitted for analysis is listed in the ADFCA Regulations No. 5. For example the smallest sample size for oilseed of medium size would be laboratory sample of 2.5 kg and
for bulk butter this would be 0.2 kg.
The representative nature of a sample depends not only upon the way in which it is obtained, but
also upon its size. Quality factors that may be present in only small quantities in the lot, particularly
if they are non-randomly distributed, are less likely to be represented in small samples than in large
ones. If such a factor happens to be a considerable health hazard, e.g. aflatoxin or ergot, or it is
likely to adversely affect the acceptability of the commodity, e.g. garlic in wheat, then the working
sample needed for its detection with reasonable accuracy should be large. The following general
principles apply.
6.6.1 Bulk sample
The size of the bulk sample will depend on how many laboratory samples are needed. However the
bulk sample must be large enough to meet at least the minimum requirements. For example, if one
laboratory sample of 1.5 kg is required, then the bulk sample must not be less than this. In addition,
from the bulk sample it may be necessary to provide a sample for the Food Business Operator.
6.6.2 Laboratory sample
To determine the size of the laboratory sample, we must first consider the number of separate tests
that will have to be carried out and how many times each test must be repeated. If many replicated
tests are required, then the samples submitted may need to be as large as 5 kg, but usually, samples
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of between 1 kg and 2 kg will be sufficient.
6.6.3 Working Sample
This is a portion of the laboratory sample that is actually analyzed. The analysis may be performed
on more than one working sample so that variation due to analytical procedure can be documented. The bigger the sample the better the results. But, as the size of the sample increases so will the
time needed to complete the analysis. Good results will be needed as quickly as possible. In the
case of grains or beans working minimum working sample are generally about 0.2 kg. In the case of
frozen meat and fish the minimum sample is normally 0.3-0.5 kg to allow for the immediate analysis

7. Equipment for taking samples
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The tapered sampling spear penetrates bags easily and causes minimal damage to bag material.
However, because of its shape, it takes unequal portions of grain from along the line of penetration,
which could lead to errors in the assessment of grain quality. The cylindrical sampling spear takes
a larger and much more even sample. But it is harder to push into a bag and tends to leave large
holes in the bag material.
The correct way to obtain a sample with a bag spear is to insert the spear with the open side facing
downwards and then, when fully inserted, to twist the spear so that the open side faces upwards.
If a sampling spear is inserted into a bag with the open side facing upwards, it is always filled with
material from the outer few centimetres thus preventing material deeper in the bag from being
sampled (Fig. 7.2)
Figure 7.2: Correct and incorrect methods of taking a sample with a bag spear

Many food items require no specialised sampling equipment as the sample to be taken are full
packs, boxes, tins or bags of food or pieces of fruit. When a portion has to be removed from the
traded food item such as some grain from a bag or bulk, some meat from a carcass or piece from a
large cheese then specialist sampling equipment will be needed. Most items of sampling equipment are types of ‘trier’ (also called probes). Triers are grouped into two types, those that have a
sharp pointed end that is designed to push through grain or powders and may also easily penetrate
sacks, these are called spears. The other type is designed to push into a solid food object and extract
a core. These are used on meat, cheese and butter etc. and are called corers.
A illustrated list of sampling and allied equipment supplied to ADFCA is given in Annex 3.

7.1 Cereal grains and dry beans (pulses)

7.1.1 Simple bag spears
Grain stored in bags can be sampled using a sampling spear. For bags it is usually necessary to spear
several times, each time in a different place, to ensure that an incremental sample of the right size is
obtained. There are many types of sampling spear available for sampling bags. They are relatively
cheap, simple and quick to use. Two common designs are the cylindrical and tapered types (Fig.
7.1). Generally, sampling spears with a maximum external diameter of about 12 mm are designed
for small grains such as wheat, while 25 mm diameter spears are suitable for larger grains. For good
penetration into a bag the sampling spear should be 40 to 45 cm in length. Shorter sampling spears
will be unable to obtain material from deep inside bags.
Figure 7.1: Bag sampling spears (left to right) - cylindrical spear, tapered spear

It is better to obtain several horizontal samples of small individual quantity, rather than relatively
fewer large samples obtained by inserting the spear at an angle and allowing grain to flow through
the open handle end of the spear. As spears damage the bag material, they must be used with care.
After sampling the hole made by the spear should be closed by gently pulling the weave of the bag
material together.
The main disadvantage of obtaining samples with a simple bag spear is that the method does not
conform to the basic principles of representative sampling. If foreign matter or defective grain happens to be very unevenly distributed in the bag, the haphazard nature of spear sampling could lead
to a distorted quality assessment (Fig. 7.3).
Figure 7.3: Showing disadvantage of sampling with bag spear

a
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A - Excessive amounts can be missed
B - Small amounts can give over-estimation of what is actually present (shaded areas represent possible aggregations of foreign matter or defective grains)
The bag spears below have been supplied to ADFCA.

Figure 7.7: Bag spear being used to collect a sample of rice from bags

Figure 7.4: Tapered sampling spears for sampling small grains, other granular products or
flours from bags/packs

7.1.2 Double-tube sampling spears for bulk grain
Double-tube spears are used mainly for obtaining samples from grain in bulk. They consist of two
metal tubes, one fitting closely inside the other and each with several slots corresponding to similar
slots in the other tube (Fig. 7.8). The intake apertures are opened or closed by turning the inner
tube. Spears of this type may vary in length from 45 cm to 3.5 metres, and in width from 12 to 50
mm.

Figure 7.8: Multi-compartment sampling spears (160 cm or 102 cm) to sample bulk cereals
and pulses, as grain or flour, from various depths.

Figure 7.5: Sampling spear (cylindrical 33 cm long, diameter 1.7 cm) to sample small or medium grain (e.g. sorghum, rice, wheat) from bags.

The spear is inserted into grain with the tubes in the closed position so that no material enters until
the sampling position has been reached. Then, the inner tube is turned to open the slots and grain
is collected from several positions along the line of penetration. Before withdrawing the spear,
the inner tube is turned to close the slots so that none of the sample material is lost as the spear is
removed.
Sample material can be removed from the spear either by pouring it through the open handle end
or, by holding the spear in the horizontal position with the intake apertures facing downwards and
opening them, thus extracting small heaps of material corresponding to the original sampling positions.
For bulks the samples should be drawn from various parts of the bulk then mixed together to form
the incremental sample (Fig. 7.9).
Figure 7.9: Minimum sampling positions for road and rail trucks and small bulks of grain: a)
up to 15 tonnes – 5 points b) 15-30 tonnes – 8 points and c) 30-50 tonnes – 11 points

Figure 7.6: Sampling spear (cylindrical, 30 cm long, diametre 2.5 cm) to sample a variety of
grain sizes, including large grains (maize), from bags
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7.2 Flours and other powdered products

Flour in sacks can usually be sampled using typical bag spears shown in Figures 7.4 to 7.6. If flour is
presented in open bags or in a bulk then the probe shown in Figure 7.10 could be used

Figure 7.12 Large cheese corer to sample solid dairy products such as cheese or butter

Figure 7.10 Flour sampling probe (86 cm long max diameter 2.5 cm) with wooden handle,
suitable for flour

7.3.2 Liquid milk sampler
This is a simple stainless-steel tube with a valve at the end and attached to a sampling cord that can
be opened at any depth of a tank (Fig. 7.13). A maximum of 0.75 litres milk can be sampled at any
time and this can then be split three ways to comply with sampling protocol. A longer version of
this sampler can also be used for any other liquids such as cooking oils etc

For sampling powered products that are presented in small of delicate containers, a small double
tube sampling spear could be employed (Fig. 7.11).

Figure 7.13: Sampler for bulk liquid food products (0.75 litres) on a 5m cord

7.4 Vegetable oil

Figure 7.11 Sampling spear to sample small bulks of food powders e.g. powdered milk, coffee, tea, etc..
Perishables

Vegetable oil may be sampled with a specialist liquid sampling tube (Fig. 7.14). The two loops at the
end of the tube are figure holes by which the tube is held. The opposite end is inserted below the
surface of the oil to the required depth. Then the operator’s thumb is used to cover the hole at the
end of the tube by the figure holes. The tube together with a sample of oil may then be lifted from
the oil container. The oil sample is then released into a sample bottle when the operator’s thumb is
lifted from the end of the tube.
Place thumb over
this hole to retain
sample in the tube.
Remove thumb to
release sample.

Place this
end in the oil

7.3 Dairy products

For sealed boxes/packets of cheese, yoghurt or butter, the packets are the incremental sample and
these must not be opened except in the laboratory. Only when they are in a bulk should these
products be sampled as described below.
7.3.1 Stainless steel cheese/butter trier
These tube probes (Fig. 7.12) are used to take a core sample from a block of cheese or butter (minimum sample weight 50g). Alternatively a sharp stainless-steel knife can be used to cut off a chunk
of cheese as a sample from the block.
Figure 7.14: Vegetable oil sampling tube (97 cm long, diameter 1.9 cm)
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7.5 Frozen meat and fish products

7.5.1 Stainless-steel corers (for large fish & meat blocks)
These are simple corers/triers (Fig. 7.15) that are hammered into the fish/meat by a food safe hammer (i.e. no wooden handles). The core is retrieved by a plunger that pushes the frozen meat into a
sterile bag or container prior to sample separation and dispatch to the laboratory.
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The following procedure must be used when cutting up frozen product:
A. Check the bandsaw
1. Ensure that the bandsaw is switched off at the wall.
2. Check the bandsaw to ensure that is clean, uncontaminated and properly assembled (check on
blade, inside and underneath the box for evidence of good cleaning practices).
B. Put on protective gloves
3. Put rubber gloves on both hands and then on top of those place protective stainless steel gloves.
4. Remove frozen items from the freezer or from the cold store and remove all packaging materials.
5. Examine the frozen good and decide (based on Regulation 5) which parts will be cut.
6. Line up product on Band saw platform – place the safety bar behind the product and switch on
the machine both on the wall and on the machine.
7. Slowly push the frozen meat through the band saw blade and collect the cuts in a clean tray.

Figure 7.15: Stainless steel tuna corer
7.5.2 Stainless-steel band saw/butchers saw
These types of saw (Fig. 7.16) are only to be used for large animal carcasses, meat blocks and some
of the larger fish species (tuna, shark, marlin) if a frozen core sample cannot be obtained.
Figure 7.16: Bench style butchers saw
It is not feasible to take the saw to a reefer or container, so the frozen product must be brought to
where the saw is set up.

These saws are dangerous pieces of equipment. It is easy to sever a finger, hand or arm if the
frozen product slips. Operators must be provided with gloves that include a stainless steel mesh
and they must be trained on safe operation.
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8. Switch off the bandsaw on the machine and wall.
9. Weigh out samples and ensure that the correct weight for the laboratory and reference sample
is retained
10. Disconnect machine from socket and carry the machine (two staff ) out of the laboratory for
cleaning.
11. Open the covers to and bottom by turning the two marked wheels to «open»
12. Take out blade by unscrewing top black knurled nut and releasing carefully the blade from the
two grooved notches and two circular wheels – USE GLOVES – clean carefully with foam and water
– leave to dry
13. Take out «sawdust» collection tray from inside Bandsaw, empty and clean with foam and water
– leave to dry
14. Cover power socket with plastic bag and then power hose, foam and rinse off the bandsaw ensuring that nothing is missed inside and underneath as well as in the blade guides.

Fully tightened – red band just disappears
Not fully tightened – red band visible
18. Close and secure the covers (top and bottom) – turn the two wheels to «closed»
19. Plug the bandsaw back in ensuring that the plug is dry.
20. Switch on at the wall and then on the bandsaw to confirm that is ready for the next sampling.
21. REMEMBER THAT EACH TIME PRODUCT IS CUT THE BANDSAW MUST BE CLEANED BEFORE THE
NEXT CUT TO AVOID CROSS CONTAMINATION
As with other products, the sample quantity taken will depend on the size of the shipment and it is
important to ensure that the animal or fish is sampled in a number of areas, these may be specified
in the tables of Regulation No. 5.

8. Using random number tables for objective sampling
A truly random selection of samples can be made by referring to a table of random numbers.
Tables of random numbers are composed of numbers produced in a completely random manner by
computer and from a definite range of numbers. Table 1 contains one thousand randomised numbers in the range from 1 to 100. [Note that the numbers 1 to 9 are printed as 01 to 09, and that 100
is indicated by 00 to maintain a two-digit configuration, and is intended to facilitate reading of the
table]. Numbers are presented in blocks of twenty-five pairs of digits for the same reason.
There is some degree of flexibility in the way a table of random numbers can be read provided that
two basic rules are observed:
a) You must adhere to the method decided upon at least until all possible number combinations
obtainable from it have been exhausted;
b) You must never start at a point in the table which has been used as a starting point before.

8.1. Selecting bags (increments) for sampling from lots of 11 to 100 bags

We know that ten bags of rice should be selected at random when Food Inspectors are presented
with lots of 11 to 100 bags. The example below illustrates how this is done using a table of random
numbers.

15. Dry with a clean cloth and take back into the sampling room (two staff ) – do not plug in!
16. Reassemble machine by first replacing the tray and then feeding the sharp blade through the
guides and around the guide wheels – USE GLOVES
17. Tighten up the black knurled nut until the blade is tight but not too tight. You should tighten the
nut until red band just disappears from view.
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Example 1 – A lot of 53 increments
Ten bags have to be selected from a lot of 53 bags. Using the random numbers in Table 1, read
the numbers horizontally from left to right starting at the beginning of the top line (from 73). The
first ten numbers within the range 01 to 53 are: 47, 50, 37, 33, 23, 41, 17, 52, 13, and 12. These
numbers are re-arranged in ascending order and, as the consignment passes the sampling station, the sampler extracts the 12th 13th 17th 23rd 33rd 37th 41st 47th 50th and 52nd bags. The
number 12 in the table should be marked to indicate that it was the last number used, and that
the next number (22) is the next starting point.
53

Inspector Guide NO.(2)/2011 - Cargo Examination and Food Sampling

SAQ 1.1 To check that you have understood the procedure complete the following activity. A
truck carrying 88 bags of green coffee arrives at your depot. How many bags should be sampled?
List the numbers of individual bags that should be sampled by reference to the table of random
numbers - continue to read the table as in the worked example above, using the number 22 as
the starting point.
Table 1: Numbers 1 to 100 randomised
73 47 50 81 37
72 74 49 15 76
97 30 18 66 35
09 62 27 30 42
61 56 92 94 75

99 33 23 41 87
86 71 97 12 78
62 67 99 63 47
72 76 36 81 49
90 21 60 17 69

70 17 91 52 73
48 35 68 27 51
30 40 36 18 58
65 19 64 42 45
94 09 77 34 41

13 64 12 22 56
56 05 67 82 93
47 26 24 62 24
64 87 61 34 25
27 31 15 18 87

42 11 09 87 67
17 47 14 17 82
38 26 91 18 69
73 19 38 97 06
85 44 58 77 56

40 45 21 69 38
71 36 67 15 74
81 47 31 22 32
07 50 66 70 98
14 80 26 50 50

44 71 05 95 02
76 81 87 44 65
62 42 02 56 80
34 56 86 53 66
19 18 26 21 08

55 47 69 97 63
75 04 26 75 91
08 25 20 55 93
48 94 00 92 67
95 60 74 72 97

29 87 40 30 06
18 25 39 18 34
34 22 07 78 36
12 09 98 83 48
02 21 14 81 04

75 72 12 97 93
62 33 76 55 70
88 72 10 64 50
36 91 35 41 83
54 86 28 52 62

17 90 57 54 48
06 60 60 48 97
46 66 98 62 98
22 39 12 36 78
62 40 81 48 31

30 65 15 13 17
18 65 64 46 96
84 90 60 64 74
64 76 18 44 56
29 41 23 37 67

70 81 78 93 72
55 85 73 77 02
86 00 11 53 63
61 86 31 84 24
60 29 27 70 77

59 21 93 32 87
07 87 59 33 71
44 61 93 35 83
56 18 95 42 28
99 07 71 78 13

96 46 87 52 06
88 47 70 13 81
70 83 36 54 14
42 78 46 25 74
60 02 82 85 12

63 23 85 13 53
28 38 93 22 61
31 69 03 31 27
92 17 82 54 42
72 23 78 50 85

93 93 76 82 45
67 66 54 53 58
33 68 54 84 48
66 84 27 52 68
84 19 57 98 57

29 39 67 50 13
71 95 55 82 72
82 50 75 05 28
48 25 35 92 25
27 27 18 37 11

85 08 61 22 48
28 34 94 87 16
09 06 27 21 76
19 45 11 86 96
81 29 93 12 36

71 83 89 27 39
62 76 58 96 34
36 95 11 89 82
70 15 67 03 71
35 95 66 87 59

33 90 61 20 23
77 20 63 33 26
44 41 90 90 34
23 30 15 89 06
87 11 78 24 39

01 73 37 75 91
38 19 94 69 65
36 46 14 15 51
63 33 88 49 96
77 14 29 71 38

39 78 16 86 66
84 24 08 88 50
61 45 87 72 01
29 34 71 00 32
85 11 82 35 46

69 60 21 77 56
21 31 41 64 53
31 54 00 42 57
93 77 02 97 84
46 00 74 48 79

32 33 36 11 19
30 85 55 62 99
16 74 68 43 22
63 08 36 86 50
26 03 46 70 70

76 82 02 80 57
39 87 83 58 72
33 38 10 49 42
24 64 16 87 72
13 77 53 95 17

35 98 02 63 11
35 75 75 81 55
28 12 27 13 75
15 91 76 71 83
14 96 12 68 55

35 98 02 63 11
48 80 73 84 95
30 29 96 17 96
21 13 66 51 64
21 30 57 97 71

79 20 15 38 19
52 52 37 06 22
06 46 75 75 21
06 78 19 88 96
09 23 57 55 04

06 00 41 38 50
78 76 03 26 92
08 87 87 85 07
64 78 27 21 16
77 26 52 07 53

24 84 24 46 77
62 08 91 79 38
51 02 66 99 85
55 63 95 22 96
84 36 50 90 24

11 83 83 19 27
69 21 23 90 93
20 43 65 67 69
24 10 25 73 19
30 54 77 92 84

22 38 50 63 67
13 27 34 58 64
82 06 04 96 37
52 84 04 51 89
36 50 04 87 00

04 15 12 34 01
14 45 29 02 53
94 80 67 70 58
32 15 55 45 76
62 85 18 41 09

95 14 72 48 26
06 57 92 57 71
65 15 87 21 70
62 20 14 14 34
46 98 64 00 04
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72 53 85 61 90
98 46 89 72 14
06 24 34 88 30
58 04 12 76 64
41 84 53 49 74

20 90 49 02 34
97 23 66 64 20
15 45 54 17 35
86 67 89 49 16
89 35 92 48 41

62 44 65 84 78
15 03 79 37 82
00 36 54 73 00
42 68 37 98 71
43 22 75 96 75

79 50 31 92 09
46 60 11 19 37
35 51 22 67 90
24 43 90 05 76
47 41 00 81 92

24 69 27 12 90
33 21 70 66 22
23 24 44 41 35
73 23 95 33 18
34 86 03 32 65

(Note: Numbers 1-9 are represented by 01–09 and 100 is represented by 00)
Alternatively a simple lottery system might be used to make a random selection of bags for sampling. The example below shows how this is done.
Example 2 – Using a lottery system to select increments
Ten increments have to be selected from a lot of 98 increments. Prepare 98 slips of paper or card
and number them from 1 to 98. Place the numbered slips in a container, mix them up and draw
out 10. The numbers on these slips when re-arranged in ascending order, represent the increments to be sampled. The numbers on the slips drawn at random were: 14, 9, 23, 31, 73, 39, 17,
61, 46, and 97. These are re-arranged in ascending order and as the consignment is moved, the
sampler selects the 9th 14th 17th 23rd 31st 39th 46th 61st 73rd and 97th increment.

8.2. Selecting increments for sampling from lots of 101 to 10,000 increments

If there are more than 100 increments in a lot then the random number table would not have
enough numbers to identify the additional increments. The solution to this problem is to create a
number of sub-lots of 1-100. One increment in each sub-lot is identified using a random number.
For a lot of more than 100 increments, ISO recommends that the number of increments to be sampled should be approximately equal to the square root of the total number in the lot.
The square root (symbol √) is a number which when multiplied by itself gives a particular value.
How to find the square root of a number using a pocket calculator
To find the square root of 225. First enter the figure 225, then press the square root (√) key. The
number displayed is the square root. (If the figure is not a whole number then round it up to the
next whole number)
If you don’t have a calculator, Table 2 will help you to find how many increments to select from lots
containing from 101 to 400 increments.
Referring to Table 2 you will see, for example, that the square root of 144 is 12 (12x12 =144) and the
square root of 400 is 20 (20x20 = 400)
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Table 2: Approximate square roots
No. increments n
101 … 121
11
122 … 144
12
145 … 169
13
170 … 196
14
197 ... 225
15
226 ... 256
16
257 ... 289
17
290 ... 324
18
325 ... 361
19
362 ... 400
20
401 ... 441
21
442 ... 484
22
485 ... 529
23
530 ... 576
24
577 ... 625
25
626 ... 676
26
677 ... 729
27
730 ... 784
28
785 ... 841
29
842 ... 900
30
901 ... 961
31
962 ... 1024
32
1025 ... 1089
33
1090 ... 1156
34
1157 ... 1225
35
1226 ... 1296
36
1297 ... 1369
37
1370 ... 1444
38
1445 ... 1521
39
1522 ... 1600
40
n = the approximate square root

No. increments
1601 ... 1681
1682 ... 1764
1765 ... 1849
1850 ... 1936
1937 ... 2025
1026 ... 2116
2117 ... 2209
2210 ... 2304
2305 ... 2401
2402 ... 2500
2501 ... 2601
2602 ... 2704
2705 ... 2809
2810 ... 2916
2917 ... 3025
3026 ... 3136
3137 ... 3249
3250 ... 3364
3365 ... 3481
3482 ... 3600
3601 ... 3721
3722 ... 3844
3845 ... 3969
3970 ... 4096
4097 ... 4225
4226 ... 4356
4357 ... 4489
4490 ... 4624
4625 ... 4761
4762 ... 4900

n
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

No. increments
4901 ... 5041
5042 ... 5184
5185 ... 5329
5330 ... 5476
5477 ... 5625
5626 ... 5776
5777 ... 5929
5930 ... 6084
6085 ... 6085
6242 ... 6400
6401 ... 6561
6562 ... 6724
6725 ... 6889
6890 ... 7056
7057 ... 7225
7226 ... 7396
7397 ... 7569
7570 ... 7744
7745 ... 7921
7922 ... 8100
8101 ... 8281
8282 ... 8464
8465 ... 8649
8650 ... 8836
8837 ... 9026
9026 ... 9216
9217 ... 9409
9410 ... 9604
9605 ... 9801
9802 … 10000

n
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100

Procedure
The increments to be sampled are selected according to the following procedure:
First divide the lot into n or (n - 1) sub-lots of increments (where n = the approximate square root
of the number increments in the lot). Any remaining increments will constitute a separate smaller
sub-lot. Select one increment for sampling at random from each sub-lot. The examples below illustrate how this is done.

Example 3 - A lot of 200 increments
According to Table 2, the approximate square root (n) of 200 is 15. This means that we can have
15 sub-lots of 13 increments and one sub-lot of 5 increments.
One increment from each sub-lot must be sampled. Select numbers at random in the range 1-13
and use this to identify the increments within the sub-lots to be sampled but for the last sub-lot
select a number between 1 and 5. Using the random number Table 1 and starting at the number
22 (the next number after Example 1) we would select the numbers 11, 9, 12, 5, 9, 6, 9, 5, 2, 6, 12,
4, 2, 8, 7, 2. We will then proceed by sampling the 11th increment in first sub-lot of 13 increments,
the 9th increment in the second sub-lot etc
Tip – It may be difficult to organise sub-lots. Alternatively, if it is possible to identify the individual
increments then they should be sampled as they pass the sampling point. We can see how this
can be done by reference to the numbers in Example 3 above. The first increment to be sampled
is number 11 in the first sub-lot of 13. This is the same as saying the 11th increment that passes
the sampling point. The second increment to be sampled was identified as number 9 of the second sub-lot of 13. This is the same as saying the 22nd increment that passes the sampling point
[(13 x 1) + 9]. The third increment to be sampled was identified as number 12 of the third sub-lot
of 13; this would be the 38th [(2 x 13) + 12] increment that passes and so on.
This system can be rather laborious and a simpler and more convenient procedure is to take the approximate square root n and then sample every nth increments. For example, if the square root is 16,
select every 16th increment. Usually, when following this procedure a few increments will remain,
and one of these increments must be selected at random.
Example 4 - A lot of 2,000 increments
According to Table 2, the approximate square root (n) of 2,000 is 45.
This means that we can have 44 sub-lots of 45 increments and one sub-lot of 20 increments
One increment from each sub-lot must be sampled. Select a number at random in the range
1-45 and use this to identify the increment within a sub-lot to be sampled. (If the number 28 was
selected, then sample the 28th increment in each sub-lot of 45 increments) From the remaining
sub-lot of 20 increments, select one increment at random.
Example 5 - A consignment of 186 increments
The approximate square root is 14. If every 14th increment is sampled, this can be done 13 times
(14 x 13 = 182) and then there will be four bags left over. Take a sample from one of these increments as well.
[Instead of using the square root of the number of increments, some people prefer to sample 10%
of the increment by selecting every tenth increment as a lot is received or issued. Although this
does not strictly conform to the principles of representative sampling it may be acceptable, since
more increments are selected for sampling than are really necessary, and the unloading or loading
of increment is usually carried out in non-uniform manner.]

SAQ 1.2 To check that you have understood this procedure, complete the following activity. The
next consignment of green coffee that arrives at your depot consists of 190 bags. How many bags
should be sampled? List the numbers of individual bags that should be sampled by reference to
the Table 1. Continue to read the table of random numbers as in worked Example 1 above; follow
on from the last number used.
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9. Making a sampling plan
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(i) Bagged cereals or pulses

On the basis of the risks presented by food commodities, the Food Inspector will be expected to
sample food stuffs and should proceed as follows.

No. of bags
in lot

No. of bags
to
sample and
how

Sampling
tools

Approx.
increment

Bulk sample

Lab. sample

≤100

6 visual
Inspection
6 For sampling

Bag spear

1 kg

2.5 - 5kg

2.5kg

If obvious defects absent

100-150

8 visual
Inspection
8 For sampling

0.6 kg

2.5 - 5kg

2.5kg

If there are no obvious defects then only an objective sampling procedure will be required. This will
involve using the correct sampling method to take the appropriate number of samples selected at
random from the lot. The procedure to do this using a random number table is described in the
Annex.

151-500

10 visual
Inspection
10 For sampling

0.5 kg

5 - 10kg

2.5kg

9.1 Initial examination of the lot (cargo examination)
The lot should be located and given an initial inspection to
1. confirm its identity,
2. confirm its size, and
3. observed it to determine whether there any obvious defects

If obvious defects present
If there are obvious defects with this food and these defects are seen in only one or a few places
then these defects should be the subject of selective (non-random) sampling so that the samples
demonstrate these defects. When selective sampling, sufficient sample should be taken for laboratory analysis.

501-1000
>1000

It is possible that a lot will require both selective sampling of the defective portion and objective
sampling of the larger normal portion.

20 visual
Inspection
20 For sampling

9.2 Deciding on method of sampling and size of sample

To determine what method of sampling is required for the type of food in the lot and the way that it
is packaged/transported, reference should be made to Annex1 of the Regulations No (5) of 2008 of
the Emirate of Abu Dhabi Food Sampling for Official Control (see Annex 2 of this manual).

Example 1 – a durable food (milled rice)
If a freight container carrying 31 tonnes of milled rice in 50kg bags (= 620 bags) is to be sampled
then the method will be found on page 12 of the regulations. On page 12 in Table A (i) Cereals and
Pulses as grain or flour, you will be able to see the following instructions:

14 visual
Inspection
14 For sampling

From this it is clear that the bags in the freight container will have to be sampled with a sack spear
or trier (see section 7.1), and that the number of increments to be sampled will be the square root
of the number of bags. It this case the square root of 620 is 25. So 25 bags must be sampled.
The next thing to check is the size of the sample. You will see on the table that a lab sample size of
2.5kg is specified.
Thus 25 bags of rice will be sampled with a grain spear to extract a minimum of 2.5kg for lab analysis (25 incremental samples each of 100 g). A typical grain spear takes about 40g (30 - 50g) at each
insertion so it would need to be inserted about 3 times into each bag.
The essential sampling information can be determined by this simple formula
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Weight of bulk
sample =

Weight of food
extracted by
spear x

Number of
increments
sampled x

Number of samples
from each increment

2.5 kg =

40 g x

25 x

3
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The bags (increments) to sampled should be selected at random on removal from the freight container, the method for selecting bags at random using random number tables is described in detail
in Section 8 of this manual. In brief it should be done as described in Box 1.
Box 1 – Using a random number table to select increments to sample
There are a total of 620 bags from which 25 have to be sampled at random. A random number
table should be used to select which of the 25 bags from the 620 should be sampled. The largest
number in a random number table is 100 (written as 00). It will there be necessary to create sublots of 100 or less. There need to be 25 sub-lots from which one sample will be taken from each.
There will be 25 sub-lots of 24 bags, and one small sub-lot of the remaining 20 bags (25x24 + 20
= 620). For each of the first 25 sub-lots a random number of 1 to 24 is required, for the remaining
small sub-lot a number from 1-20. The selection of these numbers is shown as follows -
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Sampling
situation

Sampling
tools

Sampling
procedure

static

Shovels
Hand scoops
Double tube
sampling
spear

As many
places as possible

during
discharge

Apparatus
for taking
increments
periodically
from flow of
grains
Shovels
Hand scoops

Intervals dependent on
the rate flow
and tonnage.

Approx.
increment

Bulk sample

Laboratory
sample

Ship/barge hold or silo/warehouse
(1kg per100
tonnes. For
ships and
barges make
one lab
sample for
each hold.

Not less than
10 kg

2.5 kg

Road/rail truck, freight containers

So from the first sub-lot of 24 bags the 17th bag will be sampled, in the next sub-lot the 13th bag
etc until we get to the final small sub lot of 20 bags from which the 15th bag will be sampled.
If a further sample is required for the Food Business Operator then a minimum of 5 kg will be needed. It may be possible to take a bigger sample from each of the 20 bags, alternatively a larger number of bags will have to be sampled.
The bulk sample of 5 kg would have to be carefully mixed and divided to give a representative sample to each of the parties concerned. This would be done using coning and quartering or sample
dividing equipment (see Section 7).

Example 2 – a durable food (groundnuts)
If a truck carrying a bulk of 2.0 tonnes of groundnuts kernels is to be sampled then the method
required is shown on in the table below (p. 15 of Annex 1 of the ADFCA Regulations No (5) Oilseeds).
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1 - 14 tonnes

Double tube
sampling
spear

15 to 29
tonnes

Double tube
sampling
spear

30 to 50
tonnes

Double tube
sampling
spear

5 positions

8 positions

11 positions

1 kg

5 kg

2.5 kg

1 kg

8 kg

2. kg

1 kg

11 kg

2.5 kg

If wagon type is not suitable for samples to be taken from the static bulk then take samples from
the grain flow at the
time of discharge
This shows that the sampling tool should be a double tube sampling spear (Fig. 6.1) to take samples
at the top, middle and bottom of the bulk (simultaneously) from 8 sampling points from the truck
and that each incremental sample of the bulk should be not less than 0.5kg and that all the increments together should come to not more than 100kg. The sample size required for laboratory
analysis should be 2.5kg. A typical double tube sampling spear will take a sample of about 0.25kg.
If there are to be 8 sampling points and the required laboratory sample is 2.5 kg then the spear will
have to be inserted twice at each of the 8 locations. Using the same formula as before it can be seen
that this will yield a sample of 4kg as follows.
Weight of bulk
sample =

Weight of food
extracted by
spear x

Number of
increments
sampled x

Number of samples
from each increment

4 kg =

250 g x

8x

2
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If samples were also required for the Food Business Operator then 5 kg would be needed. This could
be obtained by inserting the spear 3 times at each sampling point.
Weight of bulk
sample =

Weight of food
extracted by
spear x

Number of
increments
sampled x

Number of samples
from each increment

6 kg =

250g x

8x

3

The bulk sample of 6 kg would have to be carefully mixed and divided to give a representative
sample to each of the parties concerned. The method to do this is described in Section 6.

Laboratory sample sizes
Commodity
classification

Examples

Nature of samples to
be taken

Minimum Lab
sample size

small sized fresh
products
units generally < 25 g

Berries, figs, peas,
plums, olives, nuts,
cherries

whole units, or packages

2kg

medium sized fresh
products

Apples, peaches,
bananas, onions,
tomatoes, egg plants,
carrots, vegetables in
bundles

3kg
(at least 10 units)

large sized fresh
products

Cabbages,
grapes(bunches),
lettuces, cauliflowers,
sweet corn, water
melons, turnips, large
root vegetables, pineapples

3kg
(at least 5 units)

Example 3 – a perishable food (boxes of mangoes)
If a container carrying a load of 450 boxes of mangoes is to be sampled then the method required is
shown in the table below (from Annex 1 of the ADFCA Regulations No (5) Fresh Fruits & Vegetables).
Each box is packed with 6-8 mangoes and weighs 3kg.
Product
condition and
size

Packed fruit and
vegetables
All sizes

No. of
increments in lot

No. of
increments to
sample

Sampling tools

Lab.
sample

Less than 4,800

6

None required

See below (iii)

4,801 - 24,000

13

24,001 - 48,000

21

48,001 - 84,000

29

84,001 - 144,000

48

144,001 - 240,000

84

If samples were also required for the Food Business Operator and for reference then a total of 30
(from 18 boxes) would be needed – each box of 6 would have to be split into three with 2 for the
laboratory sample, 2 for reference and 2 for the importer.

Example 4 – a perishable food – Bulk Milk
If a Bulk Tanker carrying a load of milk is to be sampled then the method required is shown in the
table below (from Annex 1 of the ADFCA Regulations No (5) Milk & Milk Products).

More than 240,000 126
From the table it can be seen that if there are 450 boxes weighing 3kg then 6 boxes should be
sampled from the lot as it is unloaded (this should be at random, see Section 8 of this manual for
use of random number tables). No special sampling equipment is needed for sampling. There is a
further table that is used to determine the actual weight of the sample that should be sent to the
lab. This is shown below. Mangoes are medium sized fruit and so the minimum lab sample required
would be 3kg of fruit comprising at least 10 units. This means that a total of 10 mangoes should be
removed from the 6 boxes that are sampled and that the combined weight of these 10 mangoes
should not be less than 3kg. If they do weigh less than 10kg then additional mangoes would be
required from the 6 boxes.
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Product
condition
and size

Bulk sampling locations/ Bulk
Approx
methods/ sizes
sampling tools increment

Milk in road
or rail tanks

Samples to be taken from
each tank. Minimum
sample size 0.75 litres to
be divided into 3 parts
(0.25 litre each)

Plunger, sampling dipper,
sampling tube

Plunge several times to
ensure thorough mixing.
In case of lack of homogeneity, samples to
be taken from different
depths with minimum
total of 0.2 litres

Plunger, sampling dipper,
sampling tube

Mix contents and remove
2-3 litres of mixture to
receptacle container,
remix and take minimum
0.2 litre sample.

Broad-bladed
metal stirrer fitted with a wide
disc perforated
at the bottom,
and
a lever of sufficient length to
reach bottom
of container.

Cream, bulk

Condensed
milk and
evaporated
milk in road
or rail tanks

0.25 litre

0.20 litre

0.20 litre
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Bulk
sample

Lab.
sample

0.75 litre

0.5 litre

0.5 litre

Net weight of sample unit is <1 kg (normally parts such as chops, steaks & sausages)
No. of
increments in
lot

No. of
increments to
sample

≤ 4,800

6

4,801 - 24,000

13

24,001 - 48,000

21

48,001 - 84,000

29

> 84,000

38

Sampling tools

Whole portion
or frozen cross
section (1)
None or sharp
knife
Fat taken from at
least 3 positions
(2)

Lab. sample

0.5 kg if less than
5% fat then 2 kg
sample (1)
0.5kg (2)

2 - 3 litres 0.5 litre

This indicates that a sample of 0.75 liters should be taken from the tank with a liquid sampler and
that at least 0.5 litres should be submitted as a lab sample. As the increment size is 0.25 litres, the
liquid sampler should be inserted at least three times to collect the bulk sample. A larger bulk
sample than this would be required to provide a sample for the Food Business Operator. The bulk
milk sample should be mixed in a refrigerated sterile container before being sub-divided to provide
the sample for each interested party.

Net weight of sample unit is >1 kg but <4.5 kg (e.g. small legs, quarters, shoulders & small
mammals)
No. of
increments in
lot

No. of
increments to
sample

≤ 4,800

6

4,801 - 24,000

13

24,001 - 48,000

21

48,001 - 84,000

29

> 84,000

38

Sampling tools

Sample

Lab. sample

Frozen or chilled
cross section
after removal of
skin / bone (1)
0.5 kg (1)
Band saw or
meat corer

In small mammals, sample
from hind quarters or whole
carcass (1)

+
0.5 kg (2)

Example 5 – a perishable food – frozen New Zealand lamb legs

abdominal or
subcutaneous
fat from one or
more animals (2)

If a frozen reefer container holding 10,000 legs of New Zealand lamb with an average weight of 3kg
each is to be sampled then the method required is shown in the table below (from Annex 1 of the
ADFCA Regulations No (5) Table O - Meat and Meat products)
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65

Inspector Guide NO.(2)/2011 - Cargo Examination and Food Sampling

Inspector Guide NO.(2)/2011 - Cargo Examination and Food Sampling

Net weight of sample unit is >4.5 kg (e.g. half or whole carcasses, large legs, shoulders &
quarters)

10. Packaging, transportation and storage of samples

No. of
increments in
lot

When samples are to be transported to the analyst or elsewhere they should be packed in such a
way that changes in condition or composition cannot occur or are at least kept to a minimum.
Samples for moisture content determination should be packed in air-tight containers. Suitable
containers include sealable glass jars, screw cap plastic containers (Fig. 10.1), and well sealed thick
polythene bags; unbreakable containers are preferable. The container should be filled completely
to minimise the risk of interchange of moisture between the commodity and the air in the free space
and to prevent damage to the sample caused by movement during transportation. To achieve this
without interfering with the size of the sample, which could affect its representative nature, it is best
to use a polyethylene bag, which can be sealed so that it is tightly wrapped around the contents.

No. of
increments to
sample

≤ 600

6

601 - 2,000

13

2,001 - 7,200

21

7,201 - 15,000

29

15,001 - 24,000

38

24,001 - 42,000

48

> 42,000
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Sampling tools

Sample

Lab. sample

Portion of meat
from BEEF (1)
brisket, forerib,
flank, flank groin,
round (lateral)
Band saw
or
meat corer

LAMB (1)
Abdomen (flank),
thorax (lateral),
crutch and breast
(lateral)

0.5 kg (1)

10.1 Packaging and sealing

+
0.5 kg (2)
+
0.5 kg (3)

BEEF or LAMB (2)
Part of diaphragm / cervical
muscle
BEEF or LAMB (3)
kidney, abdominal / subcutaneous fat

Figure 10.1: Suitable air-tight containers to hold samples for moisture content determination
Samples for grain for quality determination are often dispatched in polythene bags but ideally they
should be packed in closely woven bags of unglazed, unbleached cotton, or similar material (Fig.
10.2). It is best to ensure that all samples are double wrapped, with an inner bag holding the sample
and an outer bag. If there are several samples to be transported over some distance, then some
additional packaging will be needed to protect the sample and the primary packaging material.

The table indicates that a sample of 13 frozen legs of lamb should be taken at random from the
container as it is being discharged (or if possible on site if the container is not too overstuffed (the
New Zealand lamb is sometimes placed in totes – giant cardboard boxes each holding 500 legs) and
safely accessible.
Once again if a sample is also required for the Food Business Operator then a total of 26 would be
needed – this would have to be split into two with 13 for the lab sample and 13 for the Food Business Operator.
Finally it must be remembered that being frozen, the meat must be placed in a suitable refrigerated
box so that it can remain so until analyzed.
a

c

b

Figure 10.2: A variety of bags for holding grain samples
a) standard polythene bag, b) self-sealing polythene bag, and c) a close weave cotton bag
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The sample containers must be well sealed. Polythene bags can be knotted at the neck but this can
be difficult (and slow) to untie in the laboratory, be tied with string or plastic or metal ‘ties’, may be
self-sealing (Fig. 10.3).

a

a

b

c

Figure 10.3: A variety of ways to close a polythene bag, a) knotting the neck, b) using a metal
tie, and c) plastic sticky tape.

b

Figure 10.4: Sample containers for liquids such as milk and edible oils, a) a steel thermos flask,
and b) a glass ‘Kilner’ jar
For samples for frozen or chilled foodstuffs (i.e. frozen for meat/fish and chilled for milk/fruit/salads
etc) the best container is either a plastic lined cool box or polystyrene box (Fig. 10.5). For transport
these may need to be placed in a freezer box (see below).

For fresh fruit and vegetables the best container is a lined and padded polystyrene box – the padding can be bubble wrap and this prevents damage to the products (Fig. 10.3).

a

b

Figure 10.5: Sample containers of frozen and chilled foodstuffs, a) a plastic lined cool box, and
b) polystyrene boxes
a

b

Figure 10.3: a) Bubble wrap, and b) a polystyrene box, used for packing fruit and vegetable
samples for dispatch to the laboratory
Liquids such as milk and edible oils from bulk loads may have to be kept at chilled temperatures so
vacuum flasks (if sterilized may be used) while edible oils could also be placed in a vacuum flasks or
alternatively a ‘Kilner’ jar that has a rubber seal around the lid (Figure 10.4).
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Some samples will be collected for bacteriological analysis, and must be collected using aseptic
techniques. When possible, collect individual unopened units. There will be times when it is necessary to open the containers and draw the sample (such as milk, meat & fish), using aseptic techniques and sterilized sampling tools and containers. The autoclave can be used to sterilize equipment and containers prior to use.
During aseptic sampling extreme caution should be used so as not to contaminate the sample or
the product being sampled. The inspector must work quickly, but carefully, and open the sterile
sample container only to admit the sample and close immediately. Take precautions not to touch
the inside of the container or lid. Always submit with the sample an empty and closed control
sample container. Where pre-sterilized sampling tools were used such as spoons, spatulas, gloves,
etc., submit one of each as open and closed controls. Accurately describe on the sample collection
report the sampling procedures, equipment used, and controls submitted.
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10.2 Sample documentation and labelling
10.2.1 Sample record
In the risk-based food inspection system the sample details are recorded on the Unified Health Form
and this information is retained in the ADFCA computer (see Section 4). The system is also responsible for issuing codes for samples that are taken (see paragraph 4.3)
10.2.2 Sample labels
All samples must be carefully labelled at the time of packaging so that they can be readily identified
whenever they are subsequently handled with at least the information shown in Figure 10.6 (where
ZAP is the abbreviation for Port Zayed).
1. Sample code number
2. Unified Form Code
3. Product name
4. Date of Sampling

:
:
:
:
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10.3 Transportation of samples
Samples must be analysed no later than the day following collection. Where samples are to be transferred to an off-site laboratory for analysis, the samples must be dispatched on the day of collection
During transportation, individual samples should be separated from one another with suitable
packaging, insulating and shock-absorbing material. Samples of different lots should be packed in
different containers to avoid cross-contamination or cross-infestation. All cartons containing samples should be well secured and protected from direct sunshine, sources of extreme heat and away
from any form of wetting or contamination. At Port Zayed, ADFCA runs a sample transport service
where sample are ferried to the laboratory in a customised van that is cooled and has racking so that
cool boxes can be accommodated (Fig 10.8)

ZAP/0009/2009
00017
Frozen fish
21st Nov. 2009

Figure 10.6 Example of a sample label
The information can be written on an adhesive label that is stuck sample container (Fig. 10.7a).
The label could be placed between the two layers of a double wrapped sample so if the sample
container happens to be transparent you can arrange the internal label to display its information
through the outer covering (Fig. 10.7b) or could even be placed between them .

Figure 10.8. The ADFCA cooled sample-van with racking for cool boxes

a

b

10.3.1 Durables food commodities
Durables don’t have to be kept cold but they must not be exposed to extreme heat. Place insulation
material in the sample box, keep the box away from direct sunlight and do not leave in a stationery
vehicle with windows closed.

Figure 10.7 Samples labels a) stuck to the sample container b) placed between the layers
of transparent plastic bags, or c) placed within a plastic bag to prevent it from becoming
dampened

10.3.2 Perishable commodities
Perishable food such as fruit and vegetables need to be keep cool and must be placed in insulated
boxes, kept away from direct sunlight and must not be left in a stationery vehicle with windows
closed.
Microbiological test samples must be transported to the laboratory at a temperature greater than
0 °C but not higher than 5 °C if chilled and -18 to -15 if frozen. For frozen products that are an
hour or less way from the reception area/laboratory, then a freezer box kept cool with cool blocks
is sufficient (Fig. 10.9a). However, if the reception area/laboratory is more than one hour away then
a mobile electric freezer box should be used (Fig. 10.8b). It is important to ensure that the box is
pre-cooled and the temperature is taken before adding the samples and then monitored regularly
(at least every hour).
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b

Figure 10.9 a) a cool block used to keep a freezer box cool, b) a mobile electric freezer box

10.4 Storage of samples

Samples waiting for examination need to be stored under conditions best suited to the commodity
concerned and the purpose for which they were obtained.
If analysis of the micro-flora, pesticide residues or other chemical constituents is required the samples should be stored in a refrigerator, or in a freezer if a frozen sample, but, for most purposes, an
air-conditioned darkened room maintained at (10º-15ºC) will be adequate for storage for 1-4 weeks.
For a longer period it may be necessary to place the samples in a freezer.
10.4.1 Storage of durable commodities
For medium-term storage (1-4 weeks) durable foods should be kept cool in a darkened air-conditioned room at 10º-15º C is required. This temperature is low enough to prevent rapid development
insects or moulds. For long-term storage (> 4 weeks) or storage for specialised chemical analysis
durable food should be for normal long term storage should in a freezer (-18ºC).
10.4.2 Storage of perishable commodities
For short-term storage (less than 1 week) samples must be kept in a domestic chest freezer capable
of holding the products at a minimum of -18ºC. For medium & long term storage (1 week plus)
samples must be taken to a commercial cold store which can hold the products in a secure area at
the correct temperature (and provide a hard copy record of the temperatures)

11. Fumigating durable food cargoes to eliminate insect risks
11.1 What is a fumigation

Fumigation is a technique used to kill pests on durable food stuffs. The technique involves holding
the food in a gas-proof enclosure for a specific period of time (Fig. 11.1). Unfortunately, the term
‘fumigation’ is sometimes used as a more general term to include insect pest control with certain
contact insecticides - this is incorrect.
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Figure 11.1 The principle of fumigation
When applied correctly, fumigation will kill all insects, mites and rodents within the gas-proof enclosure. However, this treatment confers no lasting protection - as soon as the gas has dispersed, the
grain may become re-infested

11.2 What is the food inspector’s role in fumigation

If food inspectors find that durable food cargoes are infested with insects, mites or even rodents
then a fumigation treatment may be required. It is important that Food Inspectors know what a
fumigation treatment is since they will be in the position of recommending such treatments. There
is a further important consideration, fumigation treatments are often undertaken in transit so that
freight containers, ship’s holds, rail cars etc may actually be under fumigation when food inspection
is required. It is vital that Food Inspectors understand the risks that this may pose and the precautions that should be taken to minimise these risks.

11.3 How fumigations are done

Fumigation is a very convenient means of pest control technique as food can be treated without
undue disturbance. Food can be fumigated wherever it is stored (provided that it can be sealed to
give sufficient gas-tightness), for example in warehouses, silos, rail-cars, containers, ships or barges.
Even whole buildings or mills can be fumigated.
For a fumigation to be successful, recommended dosages and exposure periods (the time that the
gas remains in the grain) must be followed. Rates and exposure periods will vary between different types of gases and under different conditions. These recommended rates and periods have
changed over the years, as a result of which, many people who were trained several years ago may
be using inappropriate rates and periods.
There are a number of different gases that can be used as a fumigant - the three most common are:
• Phosphine (most commonly used fumigant)
• Methyl bromide (being withdrawn from use except for certain essential purposes)
• Carbon dioxide (little used as less convenient than the other two)
The most common situation for fumigation is for the food to be covered with a gas-tight sheet (Fig
11.2). The sheet is sealed to the floor with flexible plastic pipes filled with sand (sand-snakes). It is
important that the floor beneath the food is concrete and without cracks through which gas could
leak.
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phosphide generates 1g of phosphine gas). The minimum period for fumigation is 5 days. The gastight enclosure must not be opened before 5 days have lapsed. During the period of fumigation a
danger notice must be posted (Fig. 11.4) and no one should approach the fumigation without wearing a gas mask. Once the fumigation is complete the fumigation team should open the gas-tight
enclosure and allow any remaining gas to escape. After a ventilation period of 2 hours the fumigation team may declare the area safe for worker to handle the food. However, the food should not be
consumed for at least another 24h.

Figure 11.2 Fumigation of a stack of bagged grain under a gas-tight sheet.
Once the sheet is over the food the fumigant is introduced. The most common fumigant gas is
phosphine. This gas is generated from solid tablets of aluminium phosphide or powder contained
in sachets (Fig. 11.3). If using tablets then these are placed on trays beneath pallettes or between
the sheet and food, sachets may be placed between the containers of food. On contact with the
moisture in air aluminium phosphide liberates the gas phosphine. This gas kills pests and also kills
humans. The fumigation teams must wear gas masks with a phosphine absorbing canister when
in close contact with the fumigation. It is vital that Food Inspectors are not exposed to phosphine.

Figure 11.4: Danger notices must be post at fumigation

11.4 Precautions when inspecting food that has just been fumigated

For most countries and by maritime law, cargoes under fumigation must be clearly labelled as such.
The label should indicate the type of treatment and the start date for the fumigation. In the case
of ship’s holds the Master of the vessel should ensure that the holds have been ventilated prior to
arrival in port. As a safety precaution it must always be assumed that all holds and containers that
have been fumigated have not been ventilated. In situations where Food Inspectors are working
with food that has been fumigated recently, it is important to open the hold, freight container etc
and allow some minutes for the air to circulate. Care should be taken to observe whether there are
any intact tablets of aluminium phosphide present which would still be releasing gas.

12. Summary of cargo inspection/sampling
1. Check the documentation (Unified Health Form) and confirm the inspection channel – ‘Red’ for
cargo examination then objective sampling, ‘Yellow’ for cargo examination only
a

b

Figure 11.3 Containers of aluminium phosphide tablets (left) and sachets (right)
The tablets disintegrate as the gas is generated so the final product is a fine grey powder. If solid
tablets are still present then this is a sign that the gas is still being generated.
Phosphine fumigation is also common in ship’s holds, fright container and rail cars. Phosphine tables can be placed in these containers which are then sealed.
For a successful phosphine fumigation there must be enough gas and this gas must remain with the
food for a sufficiently long period. Phosphine fumigation can only be used at temperatures above
18ºC and typically a dosage rate of 2g of gas per tonne is required (each 3g tablet of aluminium
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2. Examine the transport container for signs of damage. If damage is found then this may indicate
problems with the food.

7. Open food cases carefully (using knives to minimize damage) and examine food packed in cases
for any signs of deterioration, e.g. off odors, off colors, mould growth, signs of defrosting, perforations in tins pest infestation etc., that could present a food risk. With frozen or chilled goods use a
temperature probe or infra-red thermometer to check temperature conformity.

3. Open the transport container with care, when approved by the Customs Officers. Be aware of
safety issues such as cargo falling out, which could cause injury or the danger of toxic gas from a
recent fumigation treatment.

8. When boxes or bags have been opened to remove samples, seal them with ADFCA tape to close
the container and also to show to the Food Business Operator that they have been sampled.
4. If the transport container is chilled and the Food Inspectors will enter it then it is important that
they wear appropriate warm clothing. Use torches to inspect the cargo if necessary.

9. If food is found that appears to present a health risk or other non-conformity then a selective
sample should be taken for submission to the laboratory. The size/weight of this sample should be
determined by reference to ADFCA Regulation 5 and then doubled so that the bulk sample can be
divided in a representative manner to provide both a lab sample and a sample for the Food Business
Operator.
10. If objective sampling is planned (for food in ‘Red’ channel) then this should proceed according to
Regulation 5. The sampling should be based on the number of increments in the lot and the weight
off sample required by the laboratory.
5. Verify details of the food lot, e.g. food type, packaging, weight, origin etc and compare against
documentation.
6. Examine food outer cases for signs of damage, e.g. water/moisture stains, holes.
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11. All samples should be packed, labeled and recorded according the ADFCA requirements. They
must then be held in chilled/frozen condition in the sampling room prior to transportation to the
laboratory. The Food Business Operator must take away his own samples for safekeeping. ADFCA
will need to issue a letter of release if the sample is not going to be returned to the container
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