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FOREWORD

This Malaysian Standard was developed by the Working Group on Groundnuts under the
authority of the Food and Agricultural Industry Standards Committee.

This Malaysian Standard is the first revision of MS 1279, Code of hygienic practice for the
handling and processing of groundnuts (peanuts)

Major modification in this revision is as follow:
a) changes on method of analysis for aflatoxin at Annex E.
This Malaysian Standard cancels and replaces MS 1279:1992.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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GROUNDNUTS (PEANUTS) — CODE OF HYGIENIC PRACTICE FOR
HANDLING AND PROCESSING
(FIRST REVISION)

1. Scope

This Malaysian Standard contains the minimum requirements of hygiene for farm handling,
transportation, storage, in-shell operations, commercial shelling and commercial processing.
It covers all types and forms of raw, dried groundnuts in-shell, kernels and processed
groundnuts. It applies to groundnuts, also known as peanuts (Arachis hypogaea Linnaeus).
Wherever the word ‘groundnuts’ appears in this standard, it is referred to as ‘peanuts’, unless
otherwise specified.

2. Normative references

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

Pesticide Act 1974

Food Regulations 1985

MS 1875, Groundnuts (peanuts) — Specification

3. Definitions

For the purposes of this standard, the following definitions apply.

3.1 Raw groundnuts

Freshly harvested in-shell groundnuts prior to any treatment.

3.2 Blows (pops)

In-shell groundnuts which are unusually light-weight due to extensive damage from
physiological, mould, insect, or other causes and which can be removed, for example, by an
air-separation process.

3.3 Curing

Drying of raw groundnuts to safe moisture level.
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3.4 Farmer’s stock groundnuts

Raw groundnuts as they come from the farm, after separation from the vines by hand and/or
mechanical means.

3.5 Safe water activity

A water activity of in-shell groundnuts and kernels that will prevent growth of microorganisms
normal to the groundnuts harvesting, processing and storage environment. Water activity
(aw) is @ measure of free moisture in a product and is the water vapour pressure of the
substance divided by the vapour pressure of pure water at the same temperature. An a,,
exceeding 0.70 at 25 °C is unsafe.

4. Hygiene requirements in harvesting areas and production
4.1 Environmental hygiene in areas from which raw materials are derived
4.1.1 Unsuitable growing or harvesting areas

Groundnuts should not be grown or harvested where the presence of potentially harmful
substances would lead to an unacceptable level of such substances in the groundnuts.

41.2 Protection from contamination by wastes

Adequate precautions should be taken to ensure that human and animal wastes are disposed
off in such a manner as not to constitute a public health or hygiene hazard and extreme care
should be taken to protect the products from contamination with these wastes. Vine and
groundnut wastes should not be permitted to accumulate in such a manner that could
promote mould growth or to attract rodents or insects.

4.1.3 Irrigation control

Groundnuts should not be grown or produced in areas where the water used for irrigation
might constitute a health hazard to the consumer through the food.

4.1.4 Pest and disease control

Control measures involving treatment with chemical, physical or biological agents should only
be undertaken by or under direct supervision of personnel who have a thorough
understanding of the potential hazards to health and safety, particularly those which may
arise from residues in the food. Such measures should only be carried out in accordance with
the recommendations of the Pesticides Board and the levels of pesticide residues should not
exceed the levels specified in the Food Regulations 1985

4.2 Production and harvesting

4.2.1 Handling preparation

All harvesting should be done when the groundnuts vines reached maturity. Clustering of raw
groundnuts vines is done by hand and/or mechanical means. After being harvested, the pods
are exposed to the sun and/or any artificial means to allow rapid drying to a safe water activity
level and general quality requirements of the groundnuts.
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Damaged or imperfect raw groundnuts and any other obvious contamination such as roots,
leaves, disease infestation, broken shells, embedded dirt nut, blows or other defects should
be segregated from the good ones. Soil, roots and leaves can be segregated through sieving
method.

Once the raw groundnuts pods are cleaned, they shall be packed in suitable clean and dry
containers. In addition, over-filling should be avoided and bulk transportation should be well
ventilated. Should other packaging be used, precautions should be taken to avoid the
deterioration of the groundnuts through the process of respiration during transportation and
storage.

After harvesting, the raw groundnuts should be protected to avoid being caught in the rain or
exposed to mist.

Raw groundnuts should be sold as soon as possible and overnight storage should be
avoided. The groundnuts should be marketed according to the grades.

4.2.2 General quality requirements for farmer’s stock groundnuts

Farmer’s stock groundnuts shall consist of the cleaned groundnuts of the same variety, which
are mature, dry and free from loose groundnut kernels, dirts, other foreign or extraneous
matter, pops and paper-ends. The pods shall preferably have two kernels per individual pod
and to be uniform in size, shape and colour, according to the variety. The pods shall also be
free from flower stalks (‘monkey tails’). The groundnuts shall additionally be free from
damaged shells and kernels shall be free from damaged by any cause.

4.2.3 Handling criteria and general quality control requirements of groundnuts

To obtain a good quality groundnut, the vines should be harvested upon maturity from the day
being cultivated. At this stage, the groundnuts have reached the suitable maturity, neither too
young nor old. Mature groundnuts shall refer to the groundnuts with kernels which are full and
compact where the inner surface of the pod-wall is white and papery with the groundnuts
membrane skin (epidermis) pink in colour.

Damaged or imperfect groundnuts that contain any obvious insect infestation, insect
damaged, disease or other defects should be segregated from the good groundnuts.

Requirements for in-shell groundnuts or kernels for human consumption or oil milling are as
prescribed in MS 1875.

4.2.4 Preparation and marketing practice

Matured groundnuts can be harvested and marketing preparation should be done
immediately:

a) contact the customers/buyers;
b) confirm the date of harvesting and marketing;

c) preparation needed such as labour supply and post-harvesting operations including piling
and separating, cleaning, filling, weighing and transporting to the market and other areas;

d) other necessities such as shelter, cover-sheets, siever, filler and so on; and

3
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e) accessibility of transportation from the field to the market.
425 Curing

Curing should be done immediately after harvesting. After being dug, pods should be
exposed for maximum rate of drying. This may be accomplished by turning the vines to leave
the pods uppermost where they are away from the ground and exposed to sun and wind.
Curing should be completed as rapidly as possible to a safe water activity to prevent growth
of microorganisms, particularly moulds that produce aflatoxins. When curing by supplemental
heat, excessive heat should be avoided since this impairs the general quality of the
groundnuts, e.g. splitting of kernels after shelling. Close checks of moisture content or water
activity of farmer’s stock groundnuts should be maintained. Further processes of the
groundnuts are prescribed in Annex D.

4.2.6 Techniques

Methods and procedures associated with harvesting and production should be hygienic and
should not constitute a potential health hazard or result in contamination of the product.

4.2.7 Equipment and containers

Equipment and containers used for harvesting and production should be so constructed and
maintained and should not constitute a health hazard. Containers, which are re-used, should
be made of such material and construction (such as rigid plastic containers) that permit easy
and thorough cleaning. They should be cleaned and maintained clean and when necessary,
disinfected. Containers previously used for toxic materials should not be used for holding
foods or food ingredients.

4.2.8 Removal of obviously unfit materials

Damaged or imperfect groundnuts and lots that contain any obvious contamination with
human or animal wastes, insect infestation, decomposition, broken shells, embedded dirt,
blows, or other defects to an extent which would render them unfit for human consumption,
should be segregated during harvesting and production to the fullest extent practicable. Such
segregated unfit groundnuts should not be left in the compound and should be disposed off or
burned at a suitable place to avoid contamination of sound groundnuts, water supplies or
other crops.

4.2.9 Protection of groundnuts from contamination

Precautions should be taken to protect the groundnuts from contamination by domestic
animals, rodents, birds, insects, mites and other arthropods, other biological agents, with
chemical or other objectionable substances during handling and storage. The groundnuts
should be moved to a suitable storage or processing areas for immediate processing as soon
as possible after harvesting or drying. Where groundnuts are likely to become infested with
insects, mites and other arthropods during or after harvesting, suitable treatment such as
fumigation or application of a pesticide spray should be carried out as a preventive measure.
Groundnuts should be stored in covered containers, buildings or under covering (e.g. pyramid
stacking).
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Fumigation or spray methods and chemicals used shall be approved by the Pesticide Board
and the levels of pesticide residues shall not exceed the levels specified in Food Regulations
1985. High humidities which are conducive to proliferation of mould and elaboration of
aflatoxins should be avoided in storage areas in order to maintain groundnuts at a safe
moisture level.

4.3 Transportation
4.3.1 Conveyances

Conveyances for transporting the harvested crop from the place of harvest or storage should
be adequate for the purpose intended and should be of such material and construction that
permits thorough cleaning and treatment with pesticides and should be cleaned and
maintained as should not constitute a source of contamination to the product. In addition, bulk
transport such as ship or rail car should be well ventilated to prevent moisture condensation.

4.3.2 Handling procedures

All handling procedures should prevent the product from becoming contaminated. Extreme
care should be taken in transporting groundnuts with an unsafe moisture level to prevent
spoilage or deterioration.

4.4 Shelling plant
4.4.1 Purchasing of farmer’s stock

Most of the damage may have already been done to the groundnuts during harvesting,
curing, handling and storage. A buyer should monitor the quality of groundnuts lots being
offered. Buyers should encourage suppliers of farmer’s stock groundnuts to follow good post -
harvest practices as described herein.

4.4.2 Receiving and inspection

Farmer’s stock groundnuts received at the shelling plant should be inspected on arrival. It is
advisable to know the origin and history of each lot of groundnuts. The transport vehicle
should be examined for cleanliness, insect infestation, dampness or unusual odours. If the
vehicle is not fully enclosed, it should have available a covering such as a tarpaulin to keep
out the rain or other forms of water. The general appearance of the groundnuts should be
observed during the process of unloading. If the groundnuts are wet to the touch, insect
infested, insects damaged or contain an unusual amount of dirt, debris or other foreign
material, they should not be co-mingled with known good groundnuts in a bulk warehouse.

The vehicle which contains these groundnuts should be set aside until a decision is made for
their disposal. If possible, remove a sample from each lot, separate the ‘loose shelled’ kernels
and shell the remainder for grading before an acceptance decision is made.

Examine all loose shelled, damaged and under-sized kernels for possible presence of mould.
If no external mould is seen, split the kernels to disclose possible hidden mould growth.
Groundnuts with excessive mould should be rejected.
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If the groundnuts are to be stored in a bulk warehouse or storage bin, the warehouse or bin
should be thoroughly cleaned of all debris and extraneous material and fumigated or
otherwise treated with a pesticide before use, if necessary. Groundnuts should not be stored
in a warehouse containing any openings which may permit entrance of rodents or birds or
which may have leaks in the roof or walls that can allow the rain to enter. The warehouse
should be checked frequently for leaks or infestation, both before and after filling. To prevent
condensation drip, warehouses should be ventilated, for example, by screening around tops
or eaves.

4.4.3 Unloading equipment and area

Unloading equipment such as an unloading hopper, conveyor belt, bucket elevator and dirt
removing equipment should be so designed as to prevent accumulation of debris. Only areas
which can be easily inspected and cleaned should be used for processing groundnuts. A
programme of periodic cleaning together with preventive pest control measures should be
carried out. Groundnuts should be handled to avoid cracking or tearing of hulls which may
permit damage to the kernels.

4.4.4 Pre-cleaning

The maximum possible amount of dust and dirt should be removed from the farmer’s stock
groundnuts before they enter the shelling plant. Sand screens and aspirators will take out
much of the dust and dirt and improve the overall sanitation of the shelling plant. The
maximum possible amount of foreign material, loose shell, loose kernels and blows should be
removed. Foreign material not removed by the cleaner can cause mechanical problems by
clogging the shelter, as well as by requiring more picking and sorting of the shelled
groundnuts. Removal of loose kernels and blows before shelling will improve the quality of
the groundnuts as well as the shelter and plant performance.

4.4.5 Shelling and sizing

All foreign materials should be removed from the shelled groundnuts (using stoners, magnets,
sorters, etc.). The shelled groundnuts should be continuously inspected to determine whether
the plant equipment is performing properly and the groundnuts are free of foreign material,
damage and contamination. Any equipment adjustments indicated by the inspection should
be made promptly.

Once the shelled groundnuts are size graded, additional stoning should be done in order to
remove small light stones, dirt balls and other foreign material which could not be removed in
the farm stock stoners. Special care should be taken to avoid overloading size grading
equipment.
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4.4.6 Sorting

Sorting is the final step for removing debris and defective kernels. It can be done by hand
picking or photo-electric sorting machines or a combination of both. Sorting belts should be
well lighted, loaded no more than one layer deep and operated at a speed and with the
number of sorters to assure removal of foreign material and defective kernels. Photo-electric
sorting machines should be adjusted as often as practicable against standards selected to
assure removal of foreign materials and defective kernels. Adjustment should be checked
frequently and regularly. One contaminated kernel may contain sufficient aflatoxin to
endanger as many as 10 000 co-mingled kernels. Foreign material and defective kernels
(mouldy, discoloured, rancid, decayed, shrivelled, insect or otherwise damaged) should be
bagged separately and tagged as unsuitable for human or animal consumption. Containers of
defective groundnuts should be removed as soon as practicable from the processing room.
Materials which carry the danger of contamination by aflatoxin or which are contaminated,
should be detoxified or destroyed.

4.6 Cleaning plant

4.6.1 Boots or wells of elevators accumulate groundnuts and groundnut material.
Accumulated material should be removed and the boots or wells cleaned and sprayed and/or
fumigated as necessary to prevent insect and rodent infestation. Fumigation or spray
methods and chemicals used shall be approved by the Pesticides Board and the levels of
pesticide residues shall not exceed the levels specified in Food Regulations 1985.

4.6.2 Canvas conveyor belts will accumulate product between belt and conveyor pan.
Pulleys can accumulate crushed material. Underside of moulding on conveyors can
accumulate particles of groundnuts. These areas should be cleaned and sprayed and/or
fumigated on a regular basis to prevent insect and rodent infestation.

4.6.3 Storage and surge hoppers should be cleaned and sprayed between runs.

4.6.4 Every piece of machinery, containers etc. whether open or enclosed should be
cleaned of lodged material on a regular schedule.

4.6.5 The immediate surrounding area of the plant should be kept clean of all debris that
might attract insects, rodents or birds and subjected to an adequate pest control programme.

4.6.6 Dry clean-up procedures should be utilised to avoid wet spots in which
microorganisms can propagate and contaminate contacted groundnuts kernels. Eventhough
water may not be used directly on equipment, spray and elevated humidity from continuous
use can increase moisture in organic matter trapped in crevices in equipment, such as
conveyors, to the point where micro-organisms can proliferate.

5. Establishment: Design and facilities

5.1 Location

Establishments should be located in areas, which are free from objectionable odours, smoke,
dust or other contaminants and are not subject to flooding.
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5.2 Roadways and areas used by wheeled traffic

Such roadways and areas serving the establishment, which are within its boundaries or in its
immediate vicinity, should have a hard paved surface suitable for wheeled traffic. There
should be adequate drainage and provision should be made to allow for cleaning.

5.3 Buildings and facilities

5.3.1 Buildings and facilities should be of sound construction and maintained in good
repair.

5.3.2 Adequate working space should be provided to allow for satisfactory performance of
all operations.

5.3.3 The design should be such as to permit easy and adequate cleaning and to facilitate
proper supervision of food hygiene.

5.3.4 The buildings and facilities should be designed to prevent the entrance and
harbouring of pests and environmental contaminants such as smoke, dust, etc.

5.3.5 Buildings and facilities should be designed to provide separation, by partition, location
or other effective means, between those operations which may cause cross-contamination.

5.3.6 Buildings and facilities should be designed to facilitate hygienic operations by means
of a regulated flow in the process from the arrival of the raw material at the premises to the
finished product and should provide for appropriate temperature conditions for the process
and the product.

5.3.7 Groundnuts processing areas

5.3.7.1  Floors should be of waterproof, non-absorbent, easy to clean, non-slip and non-
toxic materials, that are resistant to wear and corrosion and should be adequately graded and
drained. All angles between the floors and walls should be rounded off to facilitate cleaning.

5.3.7.2 Walls should be of waterproof, non-absorbent, easy to clean and disinfect and non-
toxic materials and should be light coloured. If the walls are liable to be wetted or fouled, they
should be constructed of impervious materials to a height of not less than 2 m from the floor
level.

5.3.7.3 Ceilings, should be so designed, constructed and finished as to prevent the
accumulation of dirt and minimise condensation, mould development and flaking, and should
be easy to clean.

5.3.7.4 Windows and other openings should be so constructed as to avoid accumulation of
dirt and those, which open, should be fitted with screens. Screens should be easily movable
for cleaning and kept in good repair. Internal windowsills, if present, should be sloped to
prevent it being used as shelves.

5.3.7.5 Doors should have smooth, non-absorbent surfaces and, where appropriate, be
self-closing and close fitting.

5.3.7.6  Stairs, lift cages and auxiliary structures such as platforms, ladders and chutes
should be so situated and constructed as not to cause contamination to food. Chutes should
be constructed with inspection and cleaning hatches.
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5.3.8 Infood handling areas, all overhead structures and fittings should be installed in such
a manner as to avoid contamination directly or indirectly of food and raw materials by
condensation and drip and should not hamper cleaning operations. They should be insulated,
where appropriate and be so designed and finished as to prevent the accumulation of dirt and
to minimise condensation, mould development and flaking. They should be easy to clean.

5.3.9 Living quarters, toilets and areas where animals are kept should be completely
separated from and should not open directly on to food handling areas.

5.3.10 Where appropriate, establishments should be so designed that access can be
controlled.

5.3.11 The use of material, which cannot be adequately cleaned and disinfected, such as
wood, should be avoided unless its use would clearly not be a source of contamination.

5.4 Sanitary facilities
5.4.1 Water supply

5.4.1.1 An ample supply of water, under adequate pressure and where appropriate of
suitable temperature should be available with adequate facilities for its storage, when
necessary, and distribution and with adequate protection against contamination.

5.4.1.2 Non-potable water used for steam production, refrigeration, fire control and other
similar purposes not connected with food should be carried in completely separate lines,
identifiable preferably by colour and with no cross-connection with or back-siphon into the
system carrying potable water.

5.4.2 Effluent and waste disposal

Establishments should have an efficient effluent and waste disposal system, which should at
all times, be maintained in good order and repair. All effluent lines (including sewer systems)
should be large enough to carry peak loads and should be so constructed as to avoid
contamination of potable water supplies.

5.4.3 Changing facilities and toilets

5.4.3.1 Changing facilities

Changing facilities should be adequate, suitable and conveniently located. They should be
provided in all establishments. Adequate and suitable lockers for the orderly storage of
clothing and personal belongings of workers should be provided. The lockers should be
situated and arranged so as to prevent the contamination of food by contact with clothing.

5.4.3.2 Toilet accommodation

There should be provided sufficient toilet accommodation, conveniently located, for the
workers of each gender on the premises, in the ratio set out as in table 1.
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Table 1. Toilet accommodation ratios for each gender provided on the premises

Number of 0-10 10-50 50 -100 100 - 200 Every
workers additional 50
Males 1 toilet 2 toilets 3 toilets 4 toilets 1 toilet

1 urinal 2 urinals 3 urinals 4 urinals 1 urinal
Females 1 toilet 2 toilets 4 toilets 5 toilets 1 toilet
NOTE. Urinals should be of the stall type or alternatively wall type. Urinal space of 1 m as equivalent to one urinal
stall.

The wall of toilets should be of glazed tiles to a height of at least 2 m. The toilets should be
kept clean and free from malodour by providing a flushing system or by other suitable
methods.

5.4.4 Hand washing facilities in processing areas

Adequate and conveniently located wash-hand basin should be provided for the use of the
workers. At least one wash-hand basin is to be provided for every 10 workers engaged.
Where possible, warm or hot water should be provided. Such washing facilities should be
furnished with soap, nailbrush and suitable hand drying facilities. Taps of a non-hand
operable type are desirable.

5.4.5 Disinfection facilities

Where appropriate, adequate facilities for cleaning and disinfection of working implements
and equipment should be provided. These facilities should be constructed of corrosion-
resistant materials, capable of being easily cleaned and should be fitted with suitable means
of supplying hot and cold water in sufficient quantities.

5.4.6 Lighting

Adequate natural or artificial lighting should be provided throughout the establishment. Where
appropriate, the lighting should not alter colours and the intensity should not be less than:

a) 540 lux (50 foot candles) at all inspection points; and
b) 215 lux (20 foot candles) in work rooms.

Light bulbs and fixtures suspended over food materials in any stage of production should be
of a safety type and protected to prevent contamination of food in case of breakage.

5.4.7 Ventilation

Adequate ventilation should be provided to prevent excessive heat, steam condensation and
dust and to remove contaminated air. The direction of the airflow should never be from a dirty
area to a clean area. Ventilation openings should be provided with a screen or other
protecting enclosure of non-corrodible material. Screens should be easily removable for
cleaning.

10
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Establishments, which do not have adequate natural ventilation, should be provided with a
mechanical ventilation system that obtains airflow from a clean area.

5.4.8 Facilities for storage of waste and inedible material

Facilities should be provided for the storage of waste and inedible material prior to removal
from the establishment. These facilities should be designed to prevent access to waste or
inedible material by pests and to avoid contamination of food, potable water, equipment and
buildings or roadways on the premises.

5.5 Equipment and utensils
5.5.1 Materials

All equipment and utensils used in food handling areas and which may contact with food
should be made of material which does not transmit toxic substances, odour or taste, is non-
absorbent, resistant to corrosion and capable of withstanding repeated cleaning and
disinfection. Surfaces should be smooth and free from pits and crevices. The use of wood and
other materials, which cannot be adequately cleaned and disinfected, should be avoided
except when their use would clearly not be a source of contamination. The use of different
materials in such a way that contact corrosion can occur should be avoided.

5.5.2 Sanitary design, construction and installation

5.5.2.1 All equipment and utensils should be so designed and constructed as to prevent
hygienic hazards and permit easy and thorough cleaning and disinfection and, where
practicable, be visible for inspection. Stationary equipment should be installed in such a
manner as to permit easy access and thorough cleaning.

5.5.2.2 Containers for inedible material and waste should be leaked-proof, constructed of
metal or other suitable impervious material which should be easy to clean or disposable and
able to be closed securely.

5.5.2.3 All refrigerated spaces should be equipped with temperature measurement or
recording devices.

5.5.3 Equipment identification

Equipment and utensils used for inedible materials or water should be so identified and
should not be used for edible products.

6. Establishment: Hygiene requirements

6.1 Maintenance

The buildings, equipments, utensils and all other physical facilities of the establishment,

including drains should be maintained in good repair and in orderly condition. As far as
practicable, rooms should be kept free from steam, vapour and surplus water.

11
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6.2 Cleaning and disinfection

6.2.1 Cleaning and disinfection should meet the requirements of this standard. Cleaning
and disinfection procedures are as in Annex A.

6.2.2 To prevent contamination of food, all equipment and utensils should be cleaned as
frequently as necessary and disinfected whenever circumstance demand.

6.2.3 Adequate precautions should be taken to prevent food from being contaminated
during cleaning or disinfection of rooms, equipment or utensils by water and detergents or by
disinfectants and their solutions. Detergents and disinfectants should be suitable for the
purpose intended. Any residues of these agents on a surface, which may come in contact
with food, should be removed by thorough rinsing with water, before the area or equipment is
again used for handling food.

6.2.4 Either immediately after cessation of work for the day or at such other times as may
be appropriate, floors, including drains, auxiliary structures and walls of food handling areas
should be thoroughly cleaned.

6.2.5 Changing facilities and toilets should be kept clean at all times.
6.2.6 Roadways and yards in the immediate vicinity of the premises should be kept clean.
6.3 Hygiene control programme

A permanent cleaning and disinfection schedule should be drawn up for each establishment
to ensure that all areas are appropriately cleaned and that critical areas, equipment and
material are designated for special attention. A single individual who should preferably be a
permanent member of the staff of the establishment and whose duties should be independent
of production, should be appointed to be responsible for the cleanliness of the establishment.
He should have a thorough understanding of the significance of contamination and the
hazards involved. All cleaning personnel should be well trained in cleaning techniques.

6.4 By-products

By-products shall be stored in such a manner as to avoid contamination of food. They should
be removed from the working areas at least daily. An incinerator should be set up to
incinerate the by-products.

6.5 Storage and disposal of waste

Waste material should be handled in such a manner as to avoid contamination of food or
potable water. Care should be taken to prevent access to waste by pests. Waste should be
removed from the food handling and other working areas at least daily. Immediately after
disposal of the waste, receptacle used for storage and any equipment, which has come into
contact with the waste, should be cleaned and disinfected. The waste storage area should
also be cleaned and disinfected.

6.6 Exclusion of domestic animals

All animals including pets should be excluded from establishments.
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6.7 Pest control

6.7.1 There should be an effective and continuous programme for the control of pests.
Establishments and surrounding areas should be regularly examined for evidence of
infestation.

6.7.2 Should pests gain entrance to the establishment, eradication measures should be
instituted. Control measures involving treatment with chemical, physical or biological agents
should only be undertaken by or under direct supervision of qualified personnel who have a
thorough understanding of the potential hazards to health resulting from the use of these
agents, including those hazards which may arise from residues retained in the product. Such
measures shall only be carried out in accordance with the recommendations of the Pesticides
Board and the levels of pesticide residues shall not exceed the levels specified in Food
Regulations 1985.

6.7.3 Pesticides should only be used if other precautionary measures cannot be used
effectively. Before pesticides are applied, care should be taken to safeguard all food,
equipment and utensils from contamination. After application, contaminated equipment and
utensils should be thoroughly cleaned to remove residues prior to being used again.

6.8 Storage of hazardous substances

6.8.1 Pesticides or other substances, which may represent a hazard to health, should be
suitably labelled with a warning about their toxicity and use. They should be stored in locked
rooms or cabinets used only for that purpose and dispensed and handled only by authorised
and properly trained personnel or by persons under strict supervision of trained personnel.
Extreme care shall be taken to avoid contaminating food.

6.8.2 Except when necessary for hygienic or processing purposes, no substance that could
contaminate food should be used or stored in food handling areas.

6.9 Personal effects and clothing

Personal effects and clothing should not be deposited in food handling areas.

7. Personnel hygiene and health requirements

7.1 Hygiene training

Managers of establishments should arrange for adequate and continuous training to all food
handlers in hygienic handling of food and in personal hygiene so that they understand the
precautions necessary to prevent contamination of food. Instruction should include relevant
clauses of this standard.

7.2 Medical examination

Persons who come into contact with food in the course of their work should have a medical

examination prior to their employment. Medical examination of a food handler should be
carried out at other times when clinically or epidemiological indicated.
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7.3 Communicable diseases

The management should take care to ensure that no person, while known or suspected to be
suffering from, or to a carrier of a disease likely to be transmitted through food or while
afflicted with infected wounds, skin infections, sores or with diarrhoea, is permitted to work in
any food handling area in any capacity in which there is any likelihood of such a person
directly or indirectly contaminating food with pathogenic microorganisms. Any person so
affected should immediately report to the management that he is ill.

7.4 Injuries

Any person who has a cut or wound should not continue to handle food or food contact
surfaces until the injury is completely protected by a waterproof covering which is firmly
secured and which is conspicuous in colour. Adequate first-aid facilities should be provided
for this purpose.

7.5 Washing of hands

Every person, while on duty in a food handling area should wash his hands frequently and
thoroughly with a suitable hand-cleaning preparation under running water. Hands should
always be washed before commencing work, immediately after using the toilet, after handling
contaminated material and whenever necessary. After handling any material, which might be
capable of transmitting disease, hands should be washed and disinfected immediately.
Notices requiring hand washing should be displayed. There should be adequate supervision
to ensure compliance with this requirement.

7.6 Personal cleanliness

Every person engaged in a food handling area should maintain a high degree of personal
cleanliness while on duty, and should at all times wear suitable protective clothing including
head covering and footwear, all of which articles should be cleanable unless designed to be
disposed off and should be maintained in a clean condition consistent with the nature of the
work in which the person is engaged. Aprons and similar items should not be washed on the
floor. Personnel should not wear any jewellery or watches when engaged in food handling.

7.7 Personal behaviour

Any behaviour which could result in contamination of food such as eating, use of tobacco,
chewing gum etc. or unhygienic practices such as spitting should be prohibited in food
handling areas.

7.8 Gloves

Gloves, if used in the handling of food products should be maintained in a sound, clean and
sanitary condition. The wearing of gloves does not exempt the operator from having to
thoroughly washed hands.

7.9 \Visitors

Precautions should be taken to prevent visitors to food handling areas from contaminating the

food. These may include the use of protective clothing. Visitors should observe the provisions
recommended in 6.9, 7.3, 7.4 and 7.7.
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7.10  Supervision

Responsibility for ensuring compliance by all personnel to requirements of 7.1 to 7.9 should
be managed by competent supervisory personnel.

8. Establishment: Hygienic processing requirements
8.1 Raw material requirements
8.1.1 Acceptance criteria

Groundnuts should not be accepted by the plant if known to contain decomposed, toxic, or
extraneous substances which will not be reduced to acceptable levels by normal plant
procedures, sorting or preparation. Particular care should be taken to avoid contaminating in-
shell groundnuts or kernels with animal or human faecal. Groundnuts suspected of being
contaminated should be rejected for human consumption. Special precautions shall be taken
to reject groundnuts showing signs of insect damage or mould growth because of the danger
of aflatoxin contamination. Aflatoxin test results should be known before allowing lots of raw
groundnuts to be processed. Any lot of raw groundnuts with an unacceptable level of
aflatoxin, shall not be accepted.

Progressively more accurate decisions on accepting or rejecting may be made according to
the chart in Annex E. The sampling plans for taking samples for aflatoxin analysis and method
for determining aflatoxin are prescribed in Annexes B and C, respectively, or any other
methods agreed upon between the party concern.

8.1.2 Storage

Raw materials stored on the plant premises should be maintained under condition that will
protect against contamination and infestation and minimise deterioration. Proper stock
rotation (first in first out basis) should be practised. Groundnuts not scheduled for immediate
use should be stored under conditions that prevent infestation and mould growth.

The warehouse should be of sound construction, in good repair and built and equipped so
that it will provide suitable storage and adequate protection for groundnuts. All breaks or
openings in the walls, floors or roof should have been repaired. Any breaks or openings
around doors, windows and eaves shall have been repaired or screened. Screens should be
used only in those areas of the building where moisture entry from precipitation cannot occur.
The building should have sufficient ventilation to prevent accumulation of moisture where it
can condense and wet the groundnuts. Provision should be made in existing storage or at the
design stage in new storage for gas tightness to permit in situ fumigation of groundnuts. Area
with new concrete floors or walls should not be used for storage until it is absolutely certain
that the new concrete is well cured and free of excess water. For the first year it is safe to use
an approved plastic cover spread over the entire new concrete floor as a moisture barrier
prior to use for groundnuts. However, other means of protecting the groundnuts against
moisture from ‘sweating’ of concrete can be used such as stacking of containers on pallets.
The plastic can be removed when the warehouse is emptied. This system will protect against
moulding of the groundnuts due to sweating of new concrete.

Products, which affect the storage life, quality or flavour of groundnuts, shall not be stored in
the same room or compartment as groundnuts. For example, such items as fertiliser, gasoline
or lubricating oils shall not be stored with groundnuts and some fruits or vegetables that
contribute objectionable odours or flavours.
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8.2 Inspection and sorting

Prior to introduction into the processing line or at a convenient point within it, raw materials
should be inspected, sorted or culled as required to remove unfit materials.

Experience has shown that aflatoxin is most frequently associated with mouldy, discoloured,
shrivelled, insect damaged or otherwise damaged groundnuts. Mould contaminated
groundnuts may exhibit some of the following characteristics:

a) darker skin colouring before and/or after roasting;
b) darker flesh (after blanching) before and/or after roasting; and
c) resistance to splitting and/or blanching.

To remove mould-contaminated groundnuts effectively, sorting should be performed before
and after blanching and roasting. Where splitting is part of the processing operation,
groundnuts that resist splitting should be removed. The effectiveness of sorting techniques
should be checked by regular aflatoxin analyses of the sorted groundnuts stream or of the
finished product or both. This should be done frequently enough to give assurance that the
product is completely acceptable.

Rejected groundnuts from the sorting procedure (pickouts) should be destroyed or
segregated from edible products. If they are to be used for crushing, they should be
separately bagged and tagged as unsuitable for direct human or animal consumption in their
present state.

8.3 Prevention of cross-contamination

8.3.1 Effective measures should be taken to prevent contamination of food material by
direct or indirect contact with material at an earlier stage of the process.

8.3.2 Persons handling raw materials or semi-processed products capable of
contaminating the end-product should not come into contact with any end-product unless and
until they discard all protective clothing worn by them during the handling of raw materials or
semi-processed products which have come into contact with or have been soiled by raw
material or semi-processed products and they have changed into clean protective clothing.

8.3.3 If there is a likelihood of contamination, hands should be washed thoroughly between
handling products at different stages of processing.

8.3.4 All equipment which has been in contact with raw materials or contaminated material
should be thoroughly cleaned and disinfected prior to being used for contact with end-
products.

8.4 Use of water

8.4.1 As a general principle only potable water as defined in Food Regulations 1985 shall
be used in food handling.

8.4.2 Non-potable water may be used with the acceptance of the competent authority for
steam production, refrigeration, fire control and other similar purposes not connected with
food. However, non-potable water may, with specific acceptance by the competent authority,
be used in certain food handling areas provided this does not constitute hazard to health.
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8.4.3 Water recirculated for reuse within an establishment should be treated and
maintained in a condition so that no health hazard can result from its use. The treatment
process should be kept under constant surveillance. Alternatively, recirculated water, which
has received no further treatment, may be used in conditions where its use would not
constitute health hazard and will not contaminate either the raw material or the end product.

Recirculated water should have a separate distribution system which can be readily identified.
The acceptance of the competent authority related to this matter should be required for any
treatment process and for the use of recirculated water in any food process.

8.5 Processing
8.5.1 Processing should be supervised by technically competent personnel.

8.5.2 All steps in the production process, including packaging should be performed without
unnecessary delay and under conditions which will prevent the possibility of contamination,
deterioration or the development of pathogenic and spoilage microorganisms.

8.5.3 Rough treatment of containers should be avoided to prevent the possibility of
contamination of the processed product.

8.5.4 Methods of preservation and necessary controls should be such as to protect against
contamination or development of a public health hazard and against deterioration within the
limits of good commercial practice.

8.6 Packaging

8.6.1  All packaging material should be stored in a clean and sanitary manner. The material
should be appropriate for the product to be packed and for the expected conditions of storage
and should not transmit to the product objectionable substances beyond the limits acceptable
to the Food Regulations 1985. The packaging material should be sound and should provide
appropriate protection from contamination.

8.6.2 Product containers should not have been used for any purpose, which may lead to
contamination of the product. Where practicable, containers should be inspected immediately
before use to ensure that they are in a satisfactory condition and where necessary cleaned
and/or disinfected; when washed they should be well drained before filling. Only packaging
material required for immediate use should be kept in the packing or filling area.

8.6.3 Packing should be done under conditions that preclude the introduction of
contamination into the product.

8.6.4 Lot identification
Each container shall be permanently marked in code or in clear to identify the producing
factory and the lot. A lot is a quantity of food produced under identical conditions, all

packages of which should bear a lot number that identifies the production during a particular
time interval, and usually from a particular ‘line’ or other critical processing unit.
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8.6.5 Processing and production records

Permanent, legible and dated records of pertinent processing and production details should
be kept concerning each lot. These records should be retained for a period that exceeds the
shelf life of the product, but unless a specific need exists they need not be kept for more than
two years. Records should also be kept of the initial distribution by lot.

8.7 Preservation of product

In-shell groundnuts or kernels should be stored at a moisture level low enough so that the
product can be held under normal storage conditions without development of mould or
significant deterioration by oxidative or enzymatic changes. Finished products may be packed
in airtight containers under nitrogen or vacuum to protect quality and retard possible mould
growth.

8.8 Storage and transport of end-product

Groundnuts should be stored and transported under such conditions to maintain the integrity
of the container and the product within it. Carriers should be clean, dry, weatherproof, free
from infestation and sealed to prevent water, rodents or insects from reaching the groundnuts.
Groundnuts should be loaded, held and unloaded in a manner that protects from damage or
water. Well-insulated or covered vehicles are recommended for transportation of groundnuts.
Groundnuts that have been spilled are vulnerable to contamination and should not be used
for edible products.

8.8.1 All products should be stored in clean, dry buildings, protected from insects, mites
and other arthropods, rodents, birds or other vermin, chemical or microbiological
contaminants, debris and dust.

8.8.2 Controlled storage conditions
8.8.2.1 Control of mould growth

An environment with a relative humidity between 55 % and 65 % should be maintained to
protect quality and prevent mould growth. A single water activity value may correspond to
different moisture levels in different varieties of groundnuts. These moisture levels can then
be used as local standards for field control. No groundnuts should be stored closer than 0.5 m
from any outside wall. An active programme should be maintained to detect and control
hazards from damp pallets, damp floors and wall, overhead moisture during storage,
condensation, wet unloading and loading out conditions - all conducive to moisture pick-up
and mould. Growth of toxigenic moulds may be prevented by packing groundnuts that have
been dried to a safe water activity or by storing at a temperature sufficiently low to prevent
mould growth. Exposed groundnuts in storage may be maintained at or dried to a ‘safe water
activity’ by control of the relative humidity of the circulating air. Those who use refrigerated
storage should be aware that the water activity of groundnuts increases with the increase of
temperature; this fact should be taken into account when changing storage temperatures. If
the storage temperature of groundnuts is changed e.g., cold groundnuts transferred to an
area of high humidity or vice versa, care should be taken to see that moisture does not
condense on the groundnuts.

8.8.2.2 Control of infestation by insects, mites and other arthropods

Groundnuts should be stored in such a manner that infestation can be controlled by such
methods as anaerobic or refrigerated storage or fumigation prior to storage.
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Stored groundnuts should be inspected regularly and if infested, fumigated by appropriate
methods. If necessary they can be removed for fumigation. In this case the storage areas
should be separately cleaned and disinfected.

8.9 Sampling and laboratory control procedures

8.9.1 In addition to any control by the competent authority, it is desirable that each plant
should have its own or contracted laboratory control of the hygienic quality of the groundnuts
processed and of the pest control procedures. The amount and type of such control will vary
with the different groundnuts as well as the needs of management. Such controls provide for
rejection of all groundnuts that are unfit for human consumption and monitoring of the quality
of the finished products.

8.9.2 Where appropriate, representative samples of the production should be taken to
assess the safety and quality on the product.

8.9.3 Laboratory procedures used should preferably follow recognised methods in order
that the results may be readily interpreted.

9. End-product specifications

Recognised methods should be used for sampling, analysis and other determinations to meet
the following specifications.

9.1 To the extent possible in good manufacturing practice, the products should be free
from objectionable matter and should not contain any substance in amounts which may
represent hazard to health.

9.2 Sampling and examination

When tested by appropriate methods of sampling and examination, the products:

a) should be free from pathogenic micro-organisms in amounts which may represent a
hazard to health.

b) should not contain any substances originating from microorganisms, particularly aflatoxin,
in amounts which exceed 15 ppb for groundnuts which will go for further processing and 5
ppb for processed groundnuts; and

¢) should not exceed the safe water activity level.

9.3 The products shall comply with the provisions for food additives and contaminants and
with the maximum levels for pesticides residues specified in Food Regulations 1985.

10. Legal requirements

The product shall in all other aspects comply with the requirements of the legislations
currently in force in Malaysia.
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Annex A
(normative)

Cleaning and disinfection

A1. General principles

A1.1 Good hygiene demands effective and regular cleaning of establishments, equipment
and vehicles to remove food residues and dirt which may contain food poisoning and spoilage
microorganisms and act as a source of food contamination. This cleaning process may where
necessary be followed by, or associated with, disinfection to reduce the number of any
microorganisms remaining after cleaning to a level which will not cause harmful contamination
of food. Sometimes the cleaning and disinfection stages are combined by the use of a
detergent-disinfectant mixture, although it is generally considered that this is less efficient
than a two-stage cleaning and disinfection process.

A1.2 The methods of cleaning and disinfection should be considered satisfactory by the
competent authority.

A1.3 The management should establish cleaning and disinfection procedures. The
cleaning and disinfection procedures should be designed to meet the particular needs of the
process and product concerned, and should be set down in written schedules which should
be made available for the guidance of employees and management. Procedures should be
established not only for cleaning and disinfecting the establishment, equipment and vehicles
but also for cleaning and disinfection of the equipment which is itself used for cleaning e.g.
mops, swabs, buckets, etc. There shall be adequate supervision by the management to
ensure that the procedures set down are carried out in an effective manner at the specified
intervals of time.

A1.4 A single individual who should preferably be a permanent member of the staff of the
establishment and whose duties preferably should be independent of production, should be
appointed to be responsible for cleaning and disinfection procedures and for supervision.

A1.5 Industrial detergents and disinfectants require careful handling. Alkaline and acidic
products shall not be mixed. Hypochlorite solutions shall not be mixed with acidic products as
chlorine gas will be released. Operators handling strong alkaline or acid products shall wear
protective clothing and goggles and shall be thoroughly instructed in handling techniques.
Containers in which such substances are kept shall be clearly marked and stored separately
from food and packaging materials. Manufacturer instruction should be carefully observed.

A2. Cleaning
A2.1  Cleaning procedures
A2.1.1  Cleaning procedures require

A2.1.1.1  The removal of gross debris from surfaces by brushing vacuuming and scraping
of deposits or other methods where necessary followed by the application of water in
compliance with 8.4. The temperature of the water use will depend upon the type of soil to be
removed.
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A2.1.1.2 The application of detergent solution to loosen soil and bacterial film and hold
them in solution or suspension.

A2.1.1.3 Rinsing with water in compliance with 8.4 to remove loosened soil and residues
of detergent.

A2.1.1.4 Care should be taken that the use of abrasive material does not alter the
character of the food contact surface and that fragments from brushes, scrapers and other
cleaning materials do not contaminate the food.

A2.1.2 When these requirements have been met they may be followed by a disinfection
process.

A2.2 Cleaning methods

A2.2.1 Cleaning is carried out by separate or combined use of physical methods e.g.
scrubbing or turbulent flow and chemical methods, e.g. the use of detergent, alkalis or acids.
Heat is an important adjunct to the use of physical and chemical methods. Care shall be
employed in the selection of the temperatures depending on the detergents and the nature of
the soil and working surfaces. Some synthetic organic materials can absorb constituents of
food and the amount absorbed rises with the temperature.

A2.2.2 One or more of the following methods is used according to the circumstances.
A2.2.21 Manual

Involving removal of soil by scrubbing in the presence of a detergent solution. For removable
parts of machinery and for small items of equipment, soaking in a detergent solution in a
separate receptacle may be necessary to loosen the soil prior to the scrubbing process.

A2.2.2.2 In place cleaning

The cleaning of equipment including pipe runs with water and detergent solution, without
dismantling the equipment or pipe runs. The equipment shall be properly designed for this
cleaning method. A minimum fluid velocity of 1.5 m/s with turbulent flow is required for
effective cleaning of pipe runs. As far as possible parts of equipment which cannot be
satisfactorily cleaned by this method should be identified and eliminated. If this cannot be
done satisfactorily, the parts should be dismantled for cleaning to prevent build up of
contamination.

A2.2.2.3 Low pressure high volume spray

The application of a water or detergent solution in large volumes at pressures up to
approximately 6.8 bar (100 psi).

A2.2.2.4 High pressure lows volume spray

The application of water or detergent solution in low volume at a high pressure i.e. up to 68
bar (1 000 psi).

A2.2.2.5 Foam cleaning

The application of a detergent in the form of foam, which is allowed to remain for 15 min to 20
min and is then rinsed off with a water spray.
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A2.3 Detergents

Detergents shall have a good wetting capacity and the ability to remove soil from surfaces
and to hold the soil in suspension. They shall also have good rinsing properties so that
residues of soil and detergent can be easily removed from equipment.

There are many types of detergent and advice should be sought to ensure that the detergent
used in any particular circumstances is suitable to remove the type of soil resulting from a
particular food process and is used at the correct concentration and temperature. The
detergent used should be non-corrosive and compatible with other materials including
disinfectants used in the sanitation programme.

A2.4 Drying after cleaning

A2.4.1 If equipment is left wet after cleaning, microorganisms may grow in the water film. It
is important to ensure that equipment is left dry as soon as possible after cleaning and where
possible to allow equipment to air-dry naturally. Single use tissue or absorbent materials may
be used for drying but they should only be used once and discarded.

A2.4.2 Adequate drainage points should be provided in equipment that cannot be
dismantled and drying racks provided for small pieces of equipment that are dismantled for
the purpose of cleaning.

A2.4.3 Any equipment that unavoidably remains wet for a period during which significant
microbial growth might occur should be disinfected immediately before use.

A3. Disinfection
A3.1  General considerations

While disinfection results in the reduction of numbers of living microorganisms, it does not
usually kill bacterial spores. Effective disinfection does not necessarily kill all microorganisms
present but reduces their numbers to a level at which they can be reasonably assumed to
present no risk to health. No disinfection procedure can exert its full effect unless thorough
cleaning precedes its use. Disinfectants should be chosen according to the microorganisms to
be killed, the type of food being processed and the material making up the food contact
surfaces and where appropriate the criteria mentioned in A3.4. Selection is also affected by
the character of the water available and the method of cleaning used. The continued use of
certain chemical disinfectants may lead to the selection of resistant microorganisms.
Chemical disinfectants should be used where use of heat would not be practicable. The
methods used for cleaning in A2.2 could also be used for the application of disinfectants.

A3.2 Disinfection by heat

A3.2.1  The application of moist heat to raise the surface temperature to at least 70 °C is
one of the most common useful forms of disinfection. High temperatures, however, will
denature protein residues and bake them on the surface of food equipment. It is therefore
essential that all material such as residual food is removed by thorough cleaning before the
application of heat for disinfection.
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A3.2.1.1 Hot water disinfection

Removable parts of machinery and smaller items of equipment can be submerged in a sink or
tank containing water at disinfection temperature for a suitable time, e.g. at 80 °C for 2 min.
Water at disinfection temperature will scald bare hands so basket, racks or some other type of
receptable will have to be used.

A3.2.1.2 Steam disinfection

Where steam is used the surface to be disinfected shall be raised to a disinfecting
temperature for a suitable time. It may not be practicable to have steam available for
disinfection throughout the premises. Lances producing steam jets are useful to disinfect
surfaces of machinery and other surfaces, which are difficult to reach, or which shall be
disinfected on the factory floor. The heating of surfaces during the application of high
temperature steam promotes their subsequent drying.

The use of steam can present problems by creating condensation on other equipment and
other parts of the structure. High-pressure steam can strip paint from painted surfaces and
lubricants from the working parts of machinery. Moreover, some types of materials such as
plastics are unsuitable for treatment with live steam. Steam jets should only be used by
trained personnel as they can be dangerous in unskilled hands.

A3.3 Chemical disinfection
A3.3.1  The following factors affect the performance of chemical disinfectants.
A3.3.1.1 Inactivation by dirty conditions

The effectiveness of all chemical disinfectants is reduced by the presence of dirt and other
soiling matter. Disinfectants will not act at all where there is gross soiling. Disinfection with
chemicals shall, therefore, always follow or be combined with a cleaning process.

A3.3.1.2 Temperature of solution

In general, the higher the temperature the more effective will be the disinfection. A warm or
hot solution is therefore preferable to a cold solution of disinfectant. There are, however,
limitations to the temperature that may be used, and the manufacturer's guidance should be
followed. lodophors release iodine at temperature above 43 °C which can result in staining of
materials. The corrosive action of chlorine is increased when hot hypochlorite solutions are
used.

A3.3.1.3 Time

All chemical disinfectants need a minimum contact time to be effective. This minimum contact
time will vary according to the activity of the disinfectant.

A3.3.1.4 Concentration
The concentration of the chemical solution, which is required, will vary according to the
conditions of use and shall be suitable for the particular purpose and environment in which it

is to be used. The solutions should therefore be made up strictly according to the
manufacturer's instructions.
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A3.3.1.5 Stability

All disinfectant solutions should be freshly made in clean utensils. Topping up existing
solutions or prolonged keeping of ready-to-use dilute solutions may render the disinfectant
solution ineffective or may allow it to become a reservoir of resistant organisms. Disinfectants
may be inactivated if mixed with detergents or other disinfectants. The strength of
disinfectants should be checked regularly, particularly when diluted for use.

A3.4 Chemicals suitable for disinfection in food premises

A3.4.1 Chemical disinfectants that are liable to taint the food such as phenolics should not
be used in food premises or vehicles. Care should be taken that chemical disinfectants do not
cause harm to personnel. Among the disinfectants more commonly used in the food industry
are those listed below.

A3.4.1.1  Chlorine and chlorine based products including hypochlorite compounds

Properly used, these substances are among the most suitable for food plants and vehicles.
They can be obtained as liquid hypochlorite solutions containing 100 000 mg to 120 000 mg
of available chlorine per litre, or they can be combined with a detergent in a chlorinated
crystal form. These disinfectants act rapidly against a wide range of microorganisms and are
relatively cheap. They are the most suitable for general purpose disinfection in food premises.
These disinfectants should be used at concentrations of 100 mg to 250 mg of available
chlorine per litre. This group of disinfectants is corrosive to metals and they also have a
bleaching action. Surfaces disinfected with them should therefore be subjected to a final
rinsing as soon as possible after an adequate contact time. Chlorine disinfectants with the
exception of chlorine dioxide are readily inactivated by the presence of organic soil.

A3.4.1.2 lodophors

These substances are always blended with a detergent in an acid medium and they are,
therefore, particularly suitable in those circumstances where an acid cleaner is required. They
have a rapid action and a wide range of antimicrobial activity. A solution of about 25 mg/l to
50 mg/l of available iodine at pH < 4 is usually required for disinfection of clean surfaces.
They are readily inactivated by organic matter. lodophors give a visual indication of their
effectiveness since they lose their colour when the residual iodine has dropped to ineffective
levels. They are not toxic when used in normal concentrations. They have little taste or smell,
but may combine with substances in the food to cause taint. lodophors may have a corrosive
action on metals depending on the particular formulation of the iodophor and the nature of the
surface to which the iodophor is being applied. For these reasons special care should be
taken to rinse them away after use.

A3.4.1.3 Quaternary ammonium compounds

All these compounds also have good detergent characteristics. They are colourless and are
relatively non-corrosive to metal and non-toxic but may have a bitter taste. They are not as
effective against Gram-negative bacterial as chlorine, chlorine-based disinfectants and
iodophors. The solutions tend to adhere to surfaces and thorough rinsing is necessary. They
should be used at a concentration of approximately 200 mg/l to 1 200 mg/l. The higher
concentrations are necessary when used with hard water. They are not compatible with soaps
or anionic detergents.
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A3.4.1.4 Amphoteric surfactants

This comparatively recent type of disinfectant consists of active agents with detergent as well
as bactericidal properties. They are of low toxicity, relatively non-corrosive, tasteless and
odourless and are efficient disinfectants when used according to the manufacturer's
recommendations. They are inactivated by organic matter.

A3.4.1.5 Strong acids and alkalis

In addition to their detergent properties strong acids and alkalis have considerable
antimicrobial activity. Particular care should be taken that they do not contaminate food.

After an adequate contact time all surfaces which have been disinfected should be subjected
to a final rinse with water which complies with 8.4.

A4. Checks on effectiveness of procedures

Ad.1  The effectiveness of cleaning and disinfection procedures should be verified by
microbiological monitoring of the product and food contact surfaces. Similar regular
microbiological monitoring of the product at all stages of production will also give information
on the effectiveness of cleaning and disinfection procedures.

A4.2 When sampling for microbiological monitoring of equipment and food contact
surfaces the use of a neutralising agent is required to eliminate any residual disinfectant.
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Annex B
(normative)

Aflatoxin sampling plan

B1. For finished product

Collect and comminute four 2 kg samples. Analyse each 50 g of sub-sample for aflatoxin. All
four samples shall be less than 5 ppb total aflatoxins.

B2. For Menglembu groundnuts
Collect 500 g samples/5 packs of finished product per batch. Analyse each 50 g of sub-

sample for aflatoxin. All four samples shall be less than 5 ppb total aflatoxin.

B3. For raw material

Take a composite sample of 1 kg from mouldy samples.
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Annex C
(normative)

Enzyme-linked immunosorbent screening assay for aflatoxin

C1. Principle

This method applicable to screen aflatoxin By, B, and G; contamination at > 30 ng/g. If false
negative rate of < 5 % is required, perform duplicate on the same test sample extract.

Antibodies specific to aflatoxins B4, B,, and G, are immobilised on a filter and toxin (aflatoxin
B,) is labelled with an enzyme (horseradish peroxidase). Binding of toxin-enzyme conjugate
by immobilised antibodies is inhibited by addition of free toxin present in test sample. Since
fixed number of antibody reaction sites is available, enzyme activity is proportional to amount
of bound toxin-enzyme conjugate. Antibody-toxin-enzyme complex concentration is inversely
proportional to concentration of free toxin added. Bound enzyme catalyses oxidation of
substrate to form blue complex. Development of colour indicates that test sample contains
aflatoxins at < 20 ng/g and no colour development indicates that test sample contains
aflatoxins at > 20 ng/g.

C2. Reagents

C2.1  Antibody-coated solid support

Antibody-coated filter material attached to analytical cup made of porous polyethylene (3.2
cm diameter, 2.5 cm high, capacity 4 ml). Coated cup to be stable for 6 months stored at 4
°Cto 8 °C.

C2.2 Aflatoxin-enzyme conjugate

Aflatoxin B4, horseradish peroxidase conjugate at toxin-enzyme molar ratio of 10 — 15:1.
Conjugate is specified by manufacturer to be stable for 6 months at 4 °C to 8 °C.

C2.3 Wash solution

Phosphate-buffer saline solution. Dissolve 0.23 g NaH,PO4 H,O, 1.95 g K;HPO, 3H,0,
8.70 g NaCl, 0.125 ml Tween 20 (polyoxyethylene [20] sorbitan monolaurate) and 10 mg
thimerosal (ethylmercurithiosalicylic acid, sodium salt), in 900 ml H,O, adjust pH to 7.2, and
dilute to 1 L.

C2.4 Buffer

0.1 % bovine serum albumin in phosphate buffered saline solution containing 0.05 %
thimerosal.

C2.5 Substrate solution A
Tetramethylbenzidine (TMB), 0.4 g/l H,O at pH 8.3.
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C2.6 Substrate solution B

Hydrogen peroxide, 0.02 % H,O, in 0.13 % aqueous citric acid solution at pH 3.0.
C2.7 Methanol, hexane and chloroform

Reagent grade.

C2.8 Standard aflatoxin B;

Approximately 28 pg as dry film.

C3. Apparatus
Equipment specified is not restrictive, other suitable equipment can be substituted.
C3.1  High-speed blender with 500 ml jar.

C3.2 Micropipette and tips, recommended range 100 pl — 1000 pl and use with
disposable polypropylene tips.

C3.3 Glass culture (test) tubes, 10 mm x 75 mm and 3 ml.
C3.4 Filters, Whatman No. 4 or equivalent.
C3.5 Timer, graduated in 1 s intervals.

C3.6 Carborundum boiling chips

C4. General instructions

Store all kit components at 4 °C — 8 °C and do not freeze. Before use, allow 1 h for cups and
reagents to reach room temperature (23 °C — 29 °C). Use separate disposable pipette tip for
each test solution to avoid cross contamination. Include one negative control with each group
(20 cups) of test samples. Negative control shall be functioning properly (shall develop blue
colour in centre of cup) for test to be valid. Positive standard is provided for periodic checking
or for use with each group of test portions and shall show no colour in centre of cup.
Threshold-level standard should also be used and shall show no colour development. If
colour develops, repeat test. Colour development in more than 2 tests indicate a defective kit.

Reagents are stable 6 h at room temperature. To ensure shelf life of kit components,
promptly return reagents to refrigerator after use.

Because of difficulty in monitoring 1 min timing intervals, run one cup at a time. As

proficiency is gained, analysts can run three cups successively spaced at convenient time
intervals for making observations.
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C5. Extraction of sample
NOTE. Test portion extraction and cup testing need to be performed during same day.

Weigh 50 g sample into blender jar. Add 100 ml CH3OH-H,O (8 + 2). Blend 3 min at high
speed. Filter mixture and recover filtrate. Alternatively, let mixture stand 10 min — 15 min
and recover supernatant liquid.

C6. Preparation of aflatoxin B, standard solutions
C6.1  Stock solution

Add 3 ml CHCI; to vial containing 28 pl aflatoxin B standard (aproximately 9 ng/ul). Cap
vial, mix contents and store vial in refrigerator.

C6.2 Working solution

Dispense 300 pl stock standard solution into vial. Add 2 400 pl methanol (1 ng/ul), mix and
store solution in refrigerator. Prepare daily. Dispense 10 pl diluted standard (1 ng/pl) into
test tube. Add 300 pl methanol and 700 pl buffer (see C2.4). Prepare < 2 h before use.
Proceed as for diluted test extract.

C7. Enzyme immunoassay
C7.1  Allow 1 h for all reagents to reach room temperature (23 °C — 29 °C).

C7.2 Prepare fresh substrate in small culture (test) tube by mixing 500 pl (approximately
10 drops) substrate solution A with 500 pl (approximately 10 drops) substrate solution B for
each cup being used. Do not combine substrate solution A with substrate solution B more
than 15 min before use.

NOTE. Run one negative control cup and one positive standard cup each day to ensure that all reagents are
functional. Threshold-level standard should be run with each set of new reagents (follow steps C7.4 - C7.7).
Negative control cup should be run by applying 100 pl (two drops) buffer to centre of cup. For positive standard
cup, apply working standard to cup as in (C7.4). For both cups proceed with steps C7.5 to C7.7.

C7.3  Add 200 pl test extract to 400 pl buffer (C2.4) to make up 600 pl total.

C7.4 Thoroughly mix diluted test extract and apply one 150 pl aliquot to centre of cup.
Using timer, wait 1 min and then add second 150 pl aliquot of diluted test extract. Using
timer, wait additional 1 min before proceeding to next step. In summary, two 150 pl aliquots
of diluted test extract are applied to cup. 150 pl at a time with 1 min wait between each
addition and before proceeding to next step.

C7.5 Apply 100 pl (approximately 2 drops) enzyme solution to centre of cup. Using timer,
wait 1 min.

C7.6 Wash with 1.5 ml (approximately 30 drops) wash solution added dropwise. If more

than one cup is being used, wash successively with 500 pl (approximately 10 drops) per cup
three times.
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C7.7 Add entire contents of substrate solution 1.0 ml (approximately 20 drops mixture)
from each test tube to each cup. Start time as soon as substrate mixture is added to cup.
Wait 1 min and immediately observe disk at the centre of cup.

C8. Interpretation of results

Observe disk at the centre of the cup for blue colour or no colour development at exactly 1
min after adding substrate A and B mixture.

C8.1 Negative

If disk at the centre of the cup turns light blue or darker, test sample contains total aflatoxins
B4, B> and Gy at <20 ng/g.

C8.2 Positive

If no blue colour is observed in disk (the centre of the cup) and disk remains completely
white (no colour change) for at least 1 min, test sample contains total aflatoxins B4, B, and
Gy at =20 ng/g.

C8.3 Negative control

Negative control cup shall develop blue colour in centre of cup.

C8.4 Positive control standard

Positive standard cup shall remain completely white (no colour change) for at least 1 min.
C8.5 Threshold-level standard

Cup shall remain completely white (no colour change) for 1 min.

NOTE. Development at 1 min of any blue colour, however faint, means aflatoxin levels are < 20 ppb (negative).
False negative rate may be higher at this cut-off level. If false negative rate of < 5 % is required, duplicate need to
be performed on the test sample extract or otherwise, < 30 ng/g is considered negative for these conditions.
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Annex D
(informative)

Processing of groundnuts

D1. Selection of quality raw in-shell groundnuts and groundnuts kernel

Raw in-shell groundnuts and groundnuts kernel to be processed into groundnuts should
consist of good quality groundnuts that have been selected.

D2. Washing and/or soaking and boiling

The raw groundnuts should be washed and/or soaked and boiled. Boiling shall be done for a
period of time, depending on the type of raw groundnuts and type of products. Water utilise in
these process should complied to clause 8.4.1. Salt may be added. Other ingredients, such

as flavouring substances and food additive utilise in the process shall comply with Food
Regulations 1985.

D3. Drying
The processed groundnuts should be dried to a safe moisture level of not more than 10 %.
D3.1  Grading and selection

Grading and selection should be done to remove any other obvious contamination such as
roots, leaves, broken shells or contaminants.

D3.2 Roasting and/or frying

Roasting and/or frying should be done according to the specification of the final products. If oil
is repeatedly used for frying, it should be monitored by processor so that it will not cause
health hazard to the consumers.

D3.3 Selection

Final selection should be done before packaging.

D3.4 Packaging

The product should be packed in suitable packages that would preclude deterioration of their
contents.
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Annex E
(informative)

Proposal for examination of groundnuts immediately prior to processing

Visual examination for mould
growth and discolouration

No mould or
discolouration

Screening for

Slight mould or
discolouration or both

Water activity and

aflatoxin aflatoxin screening
< 15 ppb > 15 ppb < 15 ppb > 15 ppb
ACCEPT REJECT ACCEPT REJECT

NOTE. Rejected groundnuts need to destroyed.
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