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COMPULSORY SPECIFICATION FOR FROZEN FiSH, FROZEN MARINE MOLLUSCS
AND FROZEN PRODUCTS DERIVED THEREFROM

|, Alexander Erwin, Minister of Trade and Industry, hereby under Section 22(1)(a)(l) of the
Standards Act, 1993 (Act No. 29 of 1993), and on the recommendation of the Council of the
South African Bureau of Standards, declare the specification for frozen fish, frozen marine
molluscs and frozen products derived therefrom, as set out in the Schedule, to be compulsory
with effect from the date 2 months after the date of publication of this notice, with the
simultaneous withdrawal of the compulsory specification for frozen fish, frozen marine molluscs
and frozen fish and frozen marine mollusc products, published by Government Notice No. R.35

of 12 January 1973.

ALEXANDER ERWIN
Minister of Trade and Industry
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SCHEDULE

COMPULSORY SPECIFICATION FOR FROZEN FiSH,
FROZEN MARINE MOLLUSCS AND FROZEN PRODUCTS
DERIVED THEREFROM

1 Scope | | | | %

This specification covers the requirements for the handling, preparation, processing, packaging, freezing,
storage and quality of frozen fish, frozen marine molluscs, frozen fish products and frozen marine
mollusc products intended for human consumption. It also covers requirements for factories and
employees involved in the production. '

2 Definitions

For the purposes of this specification, the following definitions apply:
2.1 acceptable: Acceptable to the authority administering this specification.

2.2 brine pre-freezing: A process by which fish are rapidly frozen by total immersion in refrigerated
brine at a temperature of ~7 °C or lower. : _ ;

NOTE ~ Brine pre-freezing does not complete the process of Ireezir:ng defined below as the "freezing process” (see 2.11).

2.3 by-product: A product not intended for human consumption.

2.4 chillroom: An insulated and refrigerated room that is specially designed for the storage of foods
at femperatures not lower than -1 °C and not higher than 4 °C, that has sufficient refrigeration capacity
to maintain the desired storage temperature and that could also have sufficient refrigeration capacity that
products placed in the chill room are cooled to that temperature.

NOTE — Where the product is to be stored with ice in a chill room, the above definition is not applicable.

2.5 factory: Any premises, vehicle or vessel on or in which fish (see 2.6) or fish products (see 2.8) are
handled or treated to prepare them for freezing for commercial purposes. This definition excludes fish
shops, hotels, boarding houses, restaurants or other eating houses.

2.6 fish: Any edible cold-blooded aquatic (marine or freshwater) vertebrate that has gills throughout
its life, and that has any limbs modified into fins, and all marine molluscs and cephalopods (see 2.13).

27 fish bone defect: A fish bone of length equal to or exceeding 10 mm, or of diameter equal to or
exceeding 1 mm. A bone of length not exceeding 5 mm is not considered a defect if its diameter does
not exceed 2 mii. The foot of a bone (where it has been attached to the vertebra) can be disregarded
if its width does not exceed 2 mm, or i it can easily be stripped off with a fingernail.
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2.8 fish product: Any fish product, whether in a.processed form or not, wholly or pamy derived trom
fish (see 2.6), and intended for human consumption.

2.9 freezer: Aroom or equipment that is specially designed to lower the temperature of a food product
through the zone of maximum crystallization (see 2.11) and down to an equullbrlurrl temperature of
-20 °C or lower in a period of time that is acceptable for the product

2.10 freezer storage room: An insulated freezer room that is specially designed for the storage of
frozen foods and that has sufficient freezing capacity to maintain a product temperature of -20 °C or
lower when products that have already been frozen to that temperature are being stored.

NOTE — A freezer storage room is not designed to freeze products.

2.11 freezing process: The continuous process whereby the temperature of the product is lowered
through the zone of maximum crystallization (for most products, between -1 °C and -5 °C), at a rate of
at least 6 mm of product thickness per hour, and that is only completed when the temperature of the
entire product, after thermal stabilization, has reached -20 °C or lower.

NOTE = The process whereby a product that has undergone brine pre-freezing is so further frozen that the temperature of
the entire product, after thermal stabilization, is —20 °C or lower, is considered a continuous process in terms of this
specification, provided that the temperature of the product is not raised above —7 °C during this process.

2.12 frozen fish product: A fish product (see 2.8), smoked or unsmoked, cooked or uncocked, that
has undergone a freezing process and has been preserved by storage in the frozen state.

2.13 marine mollusc: Any marine invertebrate of the phylum Mollusca, that has a soft unsegmented
body and often a shell, secreted by a fold of skin (the mantle). The group inciudes bivalves (such as
clams and mussels) and cephalopods (such as squid).

2.14 minced fish: Minced particles of skeletal muscle of fish that have been separated from, and that
are acceptably free from, fish bones and skin.

2.15 outer container (master container): The box, carton or case into which packages of frozen !lsh
products (with or without wrappers) are packed for storage and distribution.

2. 16 package (immediate container): The immediate carton, plastics pouch or other comamer in
which the product is packed for storage and dlstnbunon

2.17 preserve: To maintain in sound edible condition by the prevention of deterioration.
2.1 8 process: The course of operations during production (see 2.20) of the product.

2, 19 product: Fish, marine molluscs, fish products or marine mollusc products for human con-
sumption, in the course of transportation, handling, preparation, processing or packaging for freezing,
in the course of being frozen, or aﬂer having been frozen, as indicated by the context of the specmcatlon

2.20 production: The handling, preparation, processmg or packaging for freezing, in the course of
being frozen, or after having been frozen, including the process of frozen storage, as indicated by the
comext of the specification. :

2.21 quick-freezing process: The continuous process whereby the temperature of the producl is
lowered through the zone of maximum crystallization (for most products, between -1 °C and -5 °C),
within 4 h at a rate of at least 25 mm of product thickness per hour, and that is only; completed when the
temperature of the entire product, after thermal stabilization, has reached -20 °C or lower.
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2.22 quick-frozen product: A fish product (see 2.8), smoked or unsmoked, cooked or uncooked, that
has been frozen by the quick-freezing process.

2.23 skewer: A pin for holding cuts of fish (with or without vegetables or fruit or any combination

thereof) and that may be made of wood, metal or a plastics material specially suitable to be used in
contact with food.

2.24 smoke; wood smoke: Smoke that is derived from wood or from woody plants that are acceptably
free from gum and resin, paint, timber preservative and other added substances, in a state of combustion
or friction and that can be used to smoke fish in kilns designed for the purpose, or that can be condensed
in, or absorbed into, a suitable food grade liquid or powder for the preparation of a smoke dip.

2.25 suitable: Acceptable and complying with the reqr;:irements for the intended purpose.

2.26 suitable corrosion-resistant material: Impermeable material that has smooth surfaces (free
from pits, crevices and scale), that is non-toxic and that is unaffected by sea water, ice, fish slime and any
other corrosive substance with which it is likely to come into contact and that is capable of withstanding
exposure to repeated cleaning, including the use of detergents.

3 Requirements for the factory

3.1 General

All the statutory requirements contained in the Occupational Health and Safety Act, 1993 (Act 85 of
1993), in the Health Act, 1977 (Act 63 of 1977), in the Perishable Products Export Control Act, 1983
(Act 9 of 1983), and in any other relevant Acts shall be complied with.

3.2 Factory construction, layout and conditions

3.2.1 Location, size and hygienic design and conditions

3.2.1.1 The location of the factory shall be such that the buildings can be kept acceptably free from
objectionable odours, smoke, dust and other contamination, in order to comply with the relevant
requirements for hygiene and sanitation of the Health Act, 1977. The factory buildings shall be of sound
construction, in good repair, and large enough to prevent crowding of equipment and employees and to
permit adequate cleaning and the maintenance of product quality and hygiene.

3.2.1.2 The factory premises shall be well drained and adequately fenced to keep out larger animals,
such as cats and dogs, and also unauthorized persons and vehicles. Outdoor work areas and roads and
pathways on the premises shall have a permanent surface of concrete, brick, bitumen or other durable
material. Areas outside buildings and not in actual use shall either be covered by lawn or have a surface
that is not liable to produce dust and that does not contain toxic substances.

3.2.1.3 The factory and equipment shall be so designed as to permit the processing of raw materials
without undue delay. The buildings shall be so designed and constructed as to prevent the entry and
harbouring of insects, birds, rodents and other vermin.

3.2.2 Roofs and ceilings

3.2.2.1 Roofs shall be weatherproof and made of non-absorbent material. Roofs and, where applicable,
ceilings shall fit tightly to the walls and shall be at least 2,4 m above the floor. In the preparation,
processing and packaging areas, the roof and, where applicable, the ceiling shall be at least 300 mm .
above any equipment and high enough to allow the free movement of mobile equipment and moving
parts of other equipment,

3.2.2.2 In the preparation, processing and packaging areas and in storage areas for ingredients and
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packaging materials for the product, the ceiling (or, where no ceiling is provided, the roof) shall be
dustproof and faced with a suitable corrosion-resistant, light-coloured and impermeable material that is
so constructed and finished as to minimize condensation, mould development, flaking and the lodgement
of dirt, and that is capable of being cleaned without damage. The underside shall have a smooth surface.
Areas where sauce is prepared or where the cooked product is handled, or where ingredients and
packaging materials are stored, shall have a ceiling.

3.2.3 Walls and doors

3.2.3.1 Quter walls shall be weatherproof and impermeable to water. interior wall surfaces shall be faced
with a smooth, light-coloured, washable material that is impermeable to water and free of unnecessary
projections. In addition, the walls in the preparation, processing and packaging areas shall be faced with
a suitable corrosion-resistant, light-coloured, washable and impact-resistant material to a height of 2 m
above the floor, except that when sailing of the walls could occur above this height, the facing shall be
continued to a higher level. All ledges on the inside of walls and all windowsills shall be sloped towards
the floor at an angle of at least 45°. The ledges shall be kept to a minimum size and windowsills shall be
at least 1 m above floor level. In the preparation, processing and packaging areas and in freezers, chill
rooms and freezer storage rooms, the wall-to-wall and wall-to-floor junctions shall be coved, the
minimum radius of the coving being 25 mm and 40 mm respectively. '

3.2.3.2 Doors and door frames shall be sheathed with, or made from, a suitable corrosion-resistant
material and shall have seamless, light-coloured, impermeable and washable surfaces. If wood is used,
it shall be sheathed to render it impermeable to water. Doors through which the product is moved
between the preparation, the processing and the packaging areas shall be wide enough to prevent
contamination of the product and damage to the doors. All doors that open direct from the outside
atmosphere into the preparation, processing and packaging areas shall be provided with effective air
screens or shall, as far as is practicable, be self-closing and tight-fitting. Freezer, chill room and freezer
storage room doors shall be tight-fitting.

3.2.4 Floors

3.2.4.1 Floors shall be constructed of concrete or other material that is suitably impermeable, corrosion-
resistant and easy to clean, and that has an even surface that is smooth but not slippery, and that is free
from cracks and open joints.

3.24.2 Floors of the preparation, processing and packaging areas and of freezers, chill rooms and
freezer storage rooms shall be suitably sloped and shall be drained to external gullies, sumps and
sewers. Qutlets shall have, immediately outside the factory walls, a trap that prevents the entry of rodents.

3.2.4.3 Drainage channels shall be of the open type with removable covers, where necessary, and shall
be designed to cope with the maximum expected fiow of liquid without overflowing or causing flooding.
There shall be no installations in a drainage channel that could obstruct the flow of water or the cleaning
activities. Guily traps shall be fitted with easily removable strainers. Where necessary, duckboards of
easily cleaned, impermeable material shall be provided. Wooden duckboards shall not be used in wet
areas. Floors and drains shall be maintained in good condition and repair.

3.2.5 Lift cages and staircases

3.2.5.1 The inside surfaces of lift cages shall be suitably corrosion resistant, and lift shafts shall be
properly drained and accessible for cleaning. Mesh doors may be used, provided that they are not such
as 1o be conducive to unhygienic conditions.

3.2.5.2 Staircases in rooms where the product is prepared, processed, packaged or handled shall have
the spaces between treads closed in with solid risers. Staircases shall have solid balustrades of such a
height as to prevent contamination of products underneath the stairs.

3.2.6 Cables and pipes

3.2.6.1 Cables and pipes shall‘ where applicable, be:"
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a) fixed above ceilings; or
b) chased into walls; or

c) fixed away from walls or ceilings and above the floor, and spaced in such a way that the ceilings, walls,
floor, cables and pipes can be easily cleaned and maintained in a hygienic condition; or

d) carried dnder the floor.

3.2.6.2 Drainage and sewer pipes shall not be installed above ceilings in preparation, processing or
packaging areas, nor shall they be installed in such a way that accidental leakages could contaminate
the product. The drainage and sewer pipes shall have an inside diameter of at least 100 mm and shall
be properly vented to the outside atmosphere.

3.2.7 Ilumination

An illumination of at least 220 Ix in general work areas and of at least 540 Ix at points where close
examination of the product is carried out, shall be provided and shall be such that it does not significantly
alter the appearance of the colour of the product. Luminaires suspended over the work areas where the
product is handled at any stage during preparation, processing or packaging shall be of the safety type
or otherwise so protected as to prevent contamination of the product in the event of breakage of a
luminaire or lamp.

3.2.8 Ventilation

The ventilation shall be such that it keeps the air fresh, and removes excess water vapour, and that it
prevents the build-up of excessive heat, the formation of condensate and the growth of mould on
overhead structures. The air shall be free from noxious fumes, vapours, dust and contaminating aerosols.
‘The air flow shall be from the more hygienic to the less hygienic areas. Natural ventilation shall be
augmented, where necessary, by mechanical means.
|

Windows that open for ventilation purposes shall be insect-screened. The screens shall be easily
removable for cleaning and shall be made from suitable corrosion-resistant material.

3.2.9 Hand-washing facilities

3.29.1 The folldwing shall be provided at those entrances to the preparation and processing areas of
the factory that are used by the employees, and at other conveniently situated places in the preparation
and processing areas of the factory within easy reach of the employees, and at the toilet exits:

a) an acceptable number of wash-hand basins, with an abundant supply of hot and cold or warm running
water in the temperature range 40 °C to 50 °C and that complies with the requirements of 3.4.1;

b) an ample supply of unscented liquid soap or acceptable detergent in active condition;
c) disposable paper towels; and

d) taps operated by means other than the hands or elbows, for example knee-operated or toot-operated
taps, or push-button taps with pre-set volume control.

3.2.9.2 Disinfectant hand dips, where provided, shall be of such a design that they can be adequately
cleaned. Access to hand-washing facilities shall at all times be unobstructed. The wash-hand basins shall
be of a suitable corrosion-resistant material, shall have a smooth finish and shall drain into drainage
channels direct.

3.2.9.3 In the case of a factory ship, at least one waSh-han_d basin in the toilet block and one in the
processing and packaging area shall be supplied with hot and cold running water.
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3.2.10 Footbaths

Unless their absence in particular circumstances is acceptable, or unless alternative acceptable cleaning
and disinfecting facilities are provided, footbaths that contain a suitable disinfectant solution shall be
provided at each entrance to the preparation, processing and packaging areas that is used by employees,
and shall be so located that employees cannat obtain access to those areas without disinfecting their
footwear. Footbaths shall be so constructed that they can be adequately drained and cleaned.

3.2.11 Notices

Notices shall be strategically displayed in the preparation, processing, packaging and storage areas, in
the changerooms and in the toilet facilities. The notices shall require that hands be washed with soap or
detergent and shall indicate that spitting, the use of chewing gum and of tobacco in any form, and the
taking of refreshments are prohibited in those areas.

3.2.12 Separation of processes and facilities

Separate rooms or well-defined areas of suitable size shall be provided for:

a) the receipt and storage of raw materials;

b) preparatory operations such és the heading, gutting and washing of fish;

¢) processing operations such as filleting, steaking and freezing;

d) packaging; and

e) the storage of the product.

3.2.13 Stores

3.2.13.1 General

The production area of the factory shall not be used for storage purposes.

3.2.13.2 Edible ingredtents

Storage facilities for edible ingredients used in the preparation of the frozen product shall be dry, free
from dust and any other source of contamination, and shall be verminproof.

3.2.13.3 Packing and packaging materials

Clean, dustproof, verminproof and dry storerooms shall be provided for the storage of packaging
materials.

3.2.13.4 Storage facilities for poisonous and other harmful materials

3.2.13.4.1 Storage facilities for pesticides or other poisonous and harmful materials

Pesticides or other poisonous and harmful materials and the equipment for their application shall be
stored in a room in which no foodstuff, food-handling equipment, packaging material or food containers
are stored and which shall be kept locked. All dangerous materials shall be prominently and distinctly
labelled and shall at no time come into contact with food containers, packaging materiais, raw matenals
or the product.

3.2.13.4.2 Storage facilities for cleaning and disinfecting materials

Cleaning and disinfecting materials and the equipment for their application shall be stored in a room in
which no foodstuff, food-handling equipment, packaging material or food containers are stored and shall
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at no time come into contact with food containers, packaging materials, raw materials or the product. All
cleaning and disinfecting materials shall be prominently and distinctly labelled.

3.2.14 Storage facilities for utensils and spare parts

Utensils and spare parts that, when in use, come into contact with the product, shall, when not in use, be
kept in a disinfectant solution or stored in a hygienic manner in a dry area that is free from dust and any
other source of contamination, and that is verminproof. Spare parts for machinery that are capable of
contaminating the product shall be kept in a separate storage area away from the processing areas.

3.2.15 Smoke room

Doors used during the firing of smoke rooms shall not open direct into processing areas, unless the
smoke generator is so designed as to obviate poliution of these areas. Separate faciiities shall be
provided for the storage of smoke-generating materials. |

3.2.16 Freezers, chill rooms and freezer storage rooms

3.2.16.1 Refrigeration units, such as compressors, shall not be installed in an area where the product
is handled, with the exception of equipment that is an integral part of a production unit. Where freezers,
chill rooms and freezer storage rooms are located in processing areas, their floors shall either be an
integral part of the floor of the processing area or adequately sealed to that floor. Any storage units shall
be installed high enough above the floor to permit easy and adequate cleaning of the area under them.

3.2.16.2 The walls and floors shall be in good condition. The surfaces of ceilings, walls and floors shall
be of suitable corrosion-resistant material, shall be impermeable to water and shall be smooth, and free
from cracks, crevices and flaking of surface material. The floors shall be drainabile, and the floors of chill
rooms shall be sloped to effect complete draining. i

3.2.16.3 Freezer storage rooms in factories other than factory ships shall be equipped with automatic
temperature recorders that have enough suitably placed sensing elements to monitor the overall air
temperature. The temperature in freezer storage rooms shall be automatically and continuously
monitored and a record of the temperature shall be 'kept and shall be available for inspection.
Temperature charts shall be so graduated that each division represents not more than 2 °C within the
storage range, and shall be easily readable, to the nearest 1 °C, within the storage range. Batch freezers,
other than plate freezers, shall be fitted with external gauges or other temperature indicators.

3.2.16.4 Freezer storage rooms on fishing vessels should have temperature recorders but shall have
at least external gauges or temperature indicators and the indicated temperatures shall be recorded
every 4 h.

3.2.16.5 The entrances to freezers, chill rooms and freezer storage rooms shall be protected from the
inflow of warm air by the provision of an ante-room or a mechanical air curtain or strip curtains or
self-closing shutters.

3.2.17 By-products

Any processing of by-products and non-fish products that are not intended for human consumption shall
be conducted in buildings that are physically separated from the factory in such a way that there is no
possibility of contamination of the product.

3.2.18 Living quarters
Living quarters shall be completely separated from areas where the product is prepared, processed,
packaged or stored.
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3.2.19 Refuse

A separate, suitable refuse facility shall be provided on the premises and shall be cleaned daily.

3.2.20 Comfort facnl:tles

3.220.1 An acceptable number of suitable change rooms, shower baths, wash-hand basins whose taps
operate as described in 3.2.9, toilets (separate for each sex) and, where appropriate, urinals, shall be
provided within practical distance from the factory processing areas. Shower baths shall connect direct
to the change rooms. Comfort facilities shall not open direct into a preparation, processing, packagmg
or storage area.

3.2.20.2 Toilets shall be completely separate from change rooms, the only permissible access being
through close-fitting, self-closing doors. Toilet blocks shall have their own hand-washing facilities,
separated from those provided in change rooms. An ample supply of toilet paper, hot and cold running
water, nailbrushes, unscented liquid soap or an acceptable detergent solution, and disposable paper
towels shall be available to employees. Receptacles shall be provided for used towels. Refuse bins of
hygienic construction shall be provided.

3.2.20.3 Notices shall be posted requiring employees to wash their hands with soap or detergent after
they have used the toilet. Lockers or controlled clothes baskets shall be provided, and the layout and
equipment shall be such as to permit proper cleaning and maintenance. The comfort facilities shall be
kept clean and tidy. The comfort facilities shall be adequately ventilated. Change rooms and
dressing-rooms shall not be used as living quarters or for the preparation of meals. Staff dining-rooms
shall be separate from the change rooms or dressing-rooms.

3.2.21 Facilttiés for cleaning and disinfobling portablé equipment

Facilities with proper drainage shall be provided for the cleaning and disinfecting of portable equipment.
Such facilities shall be located in a separate room or in a designated area in the preparation, processing
and packaging areas where there is an ample supply of cold potable water, and hot water where
required, or saturated steam, or clean sea water at adequate pressure, that complies with the
requirements’ of 342 _ _

3.2.22 Speciﬂc requiremants for f:shing vesseis
3.2.22.1 General conslderahons

Fishing vessels shall be designed for the rapid and efficient handling of fish, and for easy cleaning and
disinfecting. All surfaces with which the fish might come into contact shall be impermeable and, where
practicable, shall be of suitable corrosion-resistant material. The surfaces shall be easily cieanabie and
shall have no projections or other features that could cause damage to the product.

Deck pounds, pen stanchions and dividing boards shall be constructed of suitable corrosion-resistant
material and shall be easily removable. Their number and height shall be such as to hold the estimated
amount of fish and to prevent movement and crushing of the fish as a result of excess mass of fish or the
vessel's motion. Where practicable, wood shall be sheathed with a suitable corrosion: resistant material
such as fibreglass, or shall be so treated as to be impermeable to water. Metalwork, other than stainless
steel or galvanized steel or aluminium, that does not come into contact with the product shall be coated
with corrosion-resistant and non-toxic paint or other protective coating. :

A suitable drainage system shall be provided. Areas where the product is prepared, processed, packaged
or stored shall be well isolated from grease, oil, fuel, heat, fumes, food for crew, storage areas for
material other than the product, and from the engine room and other sources of contamination.
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3.2.22.2 Storage facilities for fish

If fish are unloaded on land within 8 h of the catch, the vessel shall have facilities that will at least protect
the fish from the direct rays of the sun and keep the fish cool (at a temperature of 20 °C or lower) and
moist.

It fish are to be kept at sea for more than 8 h but not more than 10 d, facilities for chilling or freezing (or
both) shall also be provided. Vessels on which fish are to be kept for more than 10 d shall have facilities
for freezing the fish.

All vessels that are equipped for chifling or freezing (or both) shall have a suitable drainage system that
is able to remove the meltwater into a sump as fast as it accumulates.

3.2.22.3 Sea water and brine storage tanks 5

In vessels that use refrigerated sea water or refrigerated brine systems for chilling or stowing the catch,
all tanks, heat exchangers, pumps and associated piping shall be made of, or coated with, suitable
corrosion-resistant material. A space of at least 60 mm shall be provided between cooling coils and the
tank sides, to allow for the scrubbing and flushing of fish debris from the welis. The tanks or wells shall
be so designed that the fish can first be washed and pre-cooled with refrigerated sea water, and then
frozen by brine pre-freezing. Pipes other than cooling coils shall be completely sunk in and covered.

3.2.22.4 Sea water intake and waste disposal

Deck hoses shall be supplied with clean sea water, at an acceptable pressure, by a pump used only for
clean sea water. Subject to good naval architectural practice, the point of intake of sea water for cooling
and cleaning the product shall be situated at the deepest practicable point on one side of the vessel, and
the sewage and waste water disposal and engine cooling discharge shall be disposed of at the shallowest
point practicable, on the opposite side of the vessel.

The water supply pipes and waste disposal lines that service the vessel's toilets, wash-handbasins and
kitchen sinks shall be capable of carrying peak loads, shall be watertight and shall not pass through
spaces where the catch is prepared, processed, packaged or stored. Piping for the supply of clean sea
water shall have no cross-connections with the engine or condenser cooling system and shall be so
constructed as to prevent any possibility of back-syphoning from the kitchen sinks or the toilets.

3.2.22.5 Water supplies

An acceptable supply of cold potable water or clean sea water at an acceptable pressure shall be
available at an acceptable number of points throughout the fishing vessel. On vessels engaged in
processing other than cleaning, a supply of hot water at a temperature of at least 60 °C shall be available
for use. Where practicable, an acceptable water-treatment system (such as exposure to ultraviolet light)
shall be provided for the treatment of sea water that is used in the processing of the product.

3.3 Equipment for production

3.3.1 General

3.3.1.1 Processing areas shall be so designed, equipped and staffed as to allow free movement of
workers to facilitate cleaning and the maintenance of both hygiene and product quality.

3.3.1.2 Al plant, equipment and utensils that come into contact with the product shall be smooth-
surfaced, light-coloured and of a suitable corrosion-resistant, non-absorbent material (i.e. not wood or
other absorbent or porous material), which may have an acceptable plastics-coated surface suitable for
use with food but should preferably be made of stainless steel. They shall be of hygienic design, with no
open joints or crevices and shall be so constructed as to facilitate their cleaning and disinfecting. Plant
or equipment shall be so designed as to facilitate the cleaning and disinfecting of the areas under them.
Open ends and curled edges shall be satistactorily. sealed to prevent the accumulation of organic
material and dirt. Where necessary, as in the case of equipment that cannot be cleaned in situ, it shall
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be possible to dismantle the equipment for cleaning and disinfecting. Surfacas with which the product
comes into contact shall not be painted

3.3.1.3 All parts of stationary equipment or equipment that is not readily. movable shall be mstalled away -
from the walls and ceilings at distances sufficient to allow access for cleaning and inspection. -All
permanently mounted equipment shall be either installed high encugh above the floor to allow acoess
for cleaning and inspection, or shall be completely sealed to the floor.

3.3.14 Equipment shall preferably rtot be sunk into the floor but if this is unavoidable, the mstallallon of
the equipment shall be such as to be acceptable. Sunken areas shall be well drained.

Copper, lead and their alioys (other than solder) and other metals or matenals detrimental to health or
to the product, shall not be used in the construction of equipment that comes into contact with the raw
materials or with the unprotected product at any stage of its processing. The use of solder in equipment
shall be mlmmtzed

3.3.2 Tables

Wooden tables shall not be used in processing areas. Table frames shall be of a design and oonstrw::tlon
that will not aliow the development of unhygienic conditions and bacterial build-up. The frames shall be
made of smooth corrosion-resistant metal or shall have been so coated as to protect them from
corrosion. Table tops shall be of seamless stainless metal or other seamless, corrosion-resistant,

“smooth, impermeable material that possesses similar surface characteristics. They shall be of hygienic
construction and shall be either removabile for cleaning, or so secured to their frames as to allow cleaning
and disinfecting. Where metal tops are folded at the edges, the folds shall be so soldered, welded or
sealed with an acceptable mastic sealant as to prevent the accumulation of organic matter and dirt. All
table tops shall allow rapid and effective drainage, and shall be free from cracks and crevices. Al joints
in tables shall have been made watenight

3.3.3 Cutting boards

If cutting boards are used, they shall be of hygienic conslrucuon and shall be made of acceptable
light-coloured material (other than wood or other absorbent or porous material), suitable for use with
food. Cutting boards shall be easily removable.

3.3.4 Utensils

Knives, shovels, brooms and other utensils shall not have handles of wood or of other absorbent or
porous material. Wicker baskets shall not be used as containers for fish at any stage before, during or
after processing.

3.3.5 Disinfecting and cleaning facilities

Disinfecting facilities for gloves and knives shall be available at convenient and acceptable points.
Cleaning and disintecting materials, hot and cold running water or saturated steam, hose pipes, spray
nozzles, brushes, scrapers and other equipment needed for the cleaning of the fishing vessel, plant,
equipment and utensils shall be available. These materials and equipment shali not be stored in a room
where food-handling equipment is stored and shall at no time come into contact with raw materials, 1he
products, or their containers or packages

3.3.6 Ice-making equipment

All surfaces of ice-making equipment that come into contact with the ice shall be of suitable corrosion-
resistant material. The ice-making equipment shall be of hygienic construction throughout. Whenever ioe
is transferred, stored or transporled it shall be effectively protected from contamination.
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3.4 Water

3.4.1 Potable water

34.1.1 Subject to the provisions of 3.4.2, every factory shall have an adequate supply of clean potable
water that is free from suspended matter and substances that could be deleterious to the product or
harmful to health. In addition, the water shall have been so treated, by flocculation, filtration, chlorination
or other acceptable process, as to ensure compliance with the following requirements:

a) coliform organisms: the count of coliform organisms shall not exceed five organisms per 100 mé
of the water (see 10.16.1.1 or 10.16.2.3.1); and

b) faecal coliform bacteria: faecal coliform bacteria shall not be detectable in 100 mé of the water
(see 10.16.1.2 or 10.16.2.3.2). :

34.1.2 For the purposes of the water examination, the coliform group shall include all Gram-negative,
non-spore-forming rods capable of fermenting lactose with the production of acid and gas at 37 °C in less
than 48 h. Faecal coliform bacteria shall be regarded as Gram-negative, non-spore-forming rods capable
of fermenting lactose with the production of acid and gas at both 37 °C and 44 °C in less than 48 h, and
of producing indole in tryptone water.

34.1.3 Chlorinated water that could have any deleterious effect on the product shall be dechlorinated
immediately before use. In all cases, the free residual chlorine concentration shall be determined by the

N, N-diethyl-1,4-0-phenylene diamine test or other acceptable test that has equivalent sensitivity.

34.14 Factory installations for the treatment of water shall be thoroughly cleaned at least once a week
by an acceptable method.

3.4.2 Sea water

Clean, uncontaminated, freshly pumped sea water may be used for any purpose in the factory, provided
that the count of coliform organisms does not exceed 50 organisms per 100 m{ of the water (see
10.16.2.3.1) and no faecal coliform bacteria are detectable in 100 m of the water (see 10.16.2.3.2).

3.4.3 Water for cleaning

Water used for the cleaning of the plant and equipment shall comply with the requirements of 3.4.1 or
3.4.2, as relevant. Chlorinated water that could have any deleterious effect on the product shall be
dechlorinated immediately before use. in all cases, the free residual chlorine concentration shall be

determined by the N,N-diethyl-1,4-8-phenylene diamine test or other acceptable test that has equivalent
sensitivity.

3.44 Ice
The purity of ice shall be such that the water derived from it (Dy meiting the ice under aseptic conditions

at a temperature not higher than 10 °C) immediately after the ice has been manufactured, complies with
the requirements of 3.4.1 or 3.4.2, as relevant.

3.5 Requirements for employees engaged in the handling, preparation,
processing, packaging and storage of the product

3.5.1 Health

3.5.1.1 Before being engaged, employees shall pass an appropriate medical examination to ensure that
they are free from communicable diseases, and they shall thereafter pass an annual medical
examination. In the case of any absence of more than one day owing to illness, the employee shall, .
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before resuming duty, report the nature of the iliness which necessitated the absence to the tactory
hygiene officer who shall, should he deem it necessary, take the appropriate steps to obtain a medical
opinion on the employee's fitness for work. An appropriate medical record of each employee shall be

kept.

3.5.1.2 Any medical certificate submitted by an employee oﬁa factory shall be available tor inspection
by the authority administering this specification.

3.5.1.3 No employee who is a carrier of, or is.suffering from, any communicable disease, especially a
carrier of Salmonella or Shigelia, or one who shows symptoms of, or is suffering from, gastro-enteritis or
an enterobacterial infection or a disorder or condition that causes discharge of fluid from any part of the
skin or body, shall be allowed to come into contact with the product. Any such employee shall
immediately report to the factory management.

3.5.1.4 No employee who is known to be affected with a disease that is capable of being transmitted
through food shall be permitted to work in any part of the factory in a capacity in which there is a likelihood
that the employee will contaminate the product with pathogenic organisms.

3.5.1.5 No employee who is suffering from any cut or injury shall be allowed to come into contact with
the product unless the cut or injury has been so treated or dressed that the discharge of body fluid has
been prevented, and the wound and its dressing have been so covered as fo ensure that infection or
contamination of the product is no longer possible.

3.5.2 Protective clothing

3.5.2.1 All employees engaged in the handling, preparation and processing of the product up to and
including the packaging stage, but excluding employees operating within freezer storage rooms and chill
rooms, shall wear clean, light-coloured, protective clothing, waterproof aprons, waterproof slipovers or
boots, and clean, washable or disposable headgear that completely covers their hair. Woollen caps may
be worn in freezer storage rooms only. Overalls shall compietely cover the personal clothing of the
employees. :

3522 Sleeves shall not extend below the elbows, except when covered by plastics sleevelets or when
worn in freezer storage rooms and chill rooms. Waterproof protective clothing shall be of a plastics or
rubber material or a similar acceptable material. All protective clothing shall be of hygienic design, shall
have no external pockets, shall be in good repair and shail not constitute a source of contamination to
the product. )

3.5.2.3 Protective clothing, other than waterproof aprons, sleevelets and gloves, shall not be stored in
work areas; when not in use, it shall be kept in change rooms and shall not be removed from the
premises except for laundering under hygienic conditions. The homes of employees shall not be
regarded as acceptabie for this purpose.

3.5.2.4 Waterproof aprons, sleevelets and gloves shall be cleaned at each time of remova! and as
frequently as necessary, and shall be hung on hooks or pegs at exits from production areas during
intervals between work and during visits to the foilet. Gloves shall be thoroughly cleaned and then
disinfected by the use of chlorinated water or other acceptable solution or procedure. Waterproof aprons,
sleevelets and gloves, and also all equipment used in the preparation, processing and packaging of the
product, shall not be removed from the work areas except for repalrs and for cleaning under hyguenic
conditions.
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3.5.3 Personal hygiene

3.5.3.1 Before starting work, and after each absence from the factory production area, at regular
intervals during production, or at any time when necessary, employees shall wash their hands with warm
water and acceptable unscented liquid soap or detergent and rinse them in clean, running water. They
may then dip their hands in an acceptable disinfectant solution, after which they shall rinse their hands
in clean running water, if so required by the usage directions of the hand dip. Neither varnish nor lacquer
shall be used on fingernails, and fingernails shall be kept short and clean. Jewellery shall not be worn
by employees who handle raw materials or the unprotected product or both.

3.5.3.2 Neither employees' personal effects nor their food shall be present in any area where the product
and its ingredients and packaging materials are handled and stored. Containers used in the preparation,
processing or packaging of the product shall not be used for any other purpose.

3.5.3.3 The use of chewing gum and of tobacco in any f'form shall not be permitted within the areas
where the product and its ingredients and packaging materials are handled or stored. Spitting shail not
be allowed anywhere within the factory premises. Notices to these effects shall be posted strategically
(see 3.2.11). .

3.5.4 Visitors

Any person, including employees who visit or enter the production areas of the factory during the hours
of operation, shall, when in those areas, comply with all hygrene requirements and shall wear clean
protective clothing that shall be provided by the factory.

3.6 Hygienic operating requirements

3.6.1 aneral

3.6.1.1 In relation to the handling, transportation, processing, packaging, freezing and storage of the
product, no operation(s) shall be performed and no conditions shall exist that are detrimental to the
product. Materials liable to contaminate the product shall be kept away from the processing areas. Non- -
edible materials shall not be stored in the same room as sdlb!e mgreduents orin lhe preparation or
packaging areas of the factory. ,

36.12 There shall be no unhygienic conditions.on the factory premises. Smoke from facto:y chlmneys
and exhaust fumes shall not be allowed to enter the factory building(s) in a quantity or manner that is
offensive, injurious or dangerous to health, or that causes contamination of the product at any stage
during the processing of the product.

3.6.2 Cleaning and disinfecting
3.6.2.1 Physical facilities

3.6.2.1.1 The building, premises, plant, equipment, utensils and ail other physical facilities of the factory
shall be kept clean and in good repair and shall be maintained in an orderly hygienic condition. The
cleaning and disinfecting of the preparation, processing and packaging areas of factories and of all
auxiliary equipment and utensils shall be organized on a regular basis and shall be carried out by trained
employees. Before use, plant, equipment and utensils shall be thoroughly cleaned with a detergent or
other cleaning agent and disinfected. A detergent-disinfectant may be used. iImmediately before the start
of any operations, equipment shall be thoroughly rinsed with water (see 3.4.3) to remove any dust and
any disinfectant (if used).

3.6.2.1.2 The processing and packaging areas, storage rooms, chill rooms, freezer storage rooms and
freezers shall be kept free from mould, dust, dirt, flaking paint and other loose or extraneous material that
could fall onto the product from walls, ceilings or overhead structures.
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3.6.2.2 Floors and drainage channels

During periods of operation, the floors and the drainage channels in the preparation, processing and

packaging areas shall be kept clean by regular sweeping, scrubbing and flushing with water. Refuse shall

not be permitted to accumulate in drainage channels or on grids. Thorough cleaning of floors and

drainage channels shall take place as often as is necessary and at the end of each day's operations, in-
order to maintain hygienic conditions. Footbaths shall be drained and cleaned regularly and the

disinfectant shall be kept in active condition.

3.6.2.3 Walls of preparatlon, processung and packaging areas

The walls of preparanon processing and packaging areas shall, where necessary, be thoroughly washed
immediately after each day's operations and the rooms shall be kept as free from dust as possible.

3.6.24 Cleaning and disinfecting materials

Cleaning and disinfecting materials, hot and cold running water that complies with the requirements of
3.4.3, saturated steam, hosepipes, brushes and other materials and equipment necessary for the
cleaning of the factory, equipment and utensils shall be available. Cleaning materials, such as scouring
wool, that could contaminate the product shall not be used.

3.6.2.5 Cleaning of water treatment installations

Factory installations for the treatment of water shall be thoroughly cleaned once a week by an acceptable
method.

3.6.2.6 Cleaning of the processing system

The entire processing system shall be cleaned during each break in production that lasts for more than -
1 h or whenever it is deemed to be necessary, and shall be effectively cleaned, at the end of each shift
and at the end of each day's operations. It shall be clean at the time of further use.

3.62.7 Cleaning of utensils

Knives and similar |tems of equipment shall, dunng breaks in production, after use, or at any time when
disinfection is necessary, be thoroughly cleaned and then disinfected by the use of chlorinated water or
other acceptable solution or procedure. When the factory is in operation, equipment and utensils shall
not be removed from the work area except for repair, cleaning or replacement.

3.6.2.8 Cleaning of the discharge system

Any discharge system at the jetty and any conveyance system to the factory shall be so drained that
stagnant water does not collect. Such systems shall be regularly cleaned of stale material and cleaned
before and after use. Holding tanks shall be similary treated.

3.6.3 Repairs

363.1 Whenevef mamténance or repairs'have been carried out in production areas, tools and replaced
equipment shall be immediately removed from these areas and the affected equipment shall be
thoroughly cleaned and disinfected. _

3. 6.3.2 Welding repalrs in the areas where the product is handled, pfepared processed or packaged
shall be performed when the plant is not in production or as emergency work during breakdown only, and
in such a way that the product is not exposed to welding fumes, splatter or slag particles.
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3.6.4 Efficacy of cleaning

The efficacy of the cleaning and disinfecting process specified in 3.6.2 shall be such that, in samples
taken in accordance with 10.15.2, the percentage efficacy of cleaning and disinfecting in the sample,
determined in accordance with 10.15.3, is acceptable when scored by the system set out in 10.15.3.3 and
10.15.3.4.

3.6.5 Containers, bins and crates for the handling of raw materials and the product

When filled or partly filled with raw material or with the product, containers shall not be stacked in a way
that allows contact of the contents of a container with the bottom of the container stacked above it.
Containers that hold edible materials shall not be stacked direct on the floor or against the wall, and
whenever they are moved, they shall be effectively protected from contamination. Containers that hold
edible materials shall be stored at least 2560 mm above fioor level. Where paliets are used instead of
racks, shelves or stands, there shall be a clearance of at least 100 mm above floor level. Containers shall
be of hygienic design and shall either be light-coloured or have a bright metallic finish. Non-edible
materials shall not be stored in the same room as edible ingredients or in the preparation or processing
areas of the factory. |

3.6.6 Wrapping materials

Wrapping materials used during the packaging of the product shall be kept in corrosion-resistant
containers of hygienic construction, and shall be so dispensed that the wrappers require only minimum
handling. :

3.6.7 Packaging materials

Materials for the packaging of the product shall be stored on racks/shelves at a distance of at least
250 mm from the floor or on pallets, and away from the walls.

3.6.8 Spare parts

Spare parts for machinery, and other items that are capable of contaminating the product, shall be stored
away from the preparation, processing, packaging and product storage areas.

3.6.9 Freezers, chill rooms, freezer storage rooms and their equipment and instruments

Freezers, chill rooms, freezer storage rooms and their equipment and instruments shall operate
efficiently and shall be kept clean and in a hygienic condition. The temperature in freezer storage rooms
shall be automatically and continuously monitored and a record of the temperature shall be kept and
shall be available for inspection. Products shall not be stacked direct on the floor or against the walls. No
material other than the product or ingredients of the product shall be stored in freezers, chill rooms or
freezer storage rooms. No condition and no object or matter that could affect the flavour, odour or
appearance of the frozen product in any way shall be present in freezers, chill rooms or freezer storage
rooms.

3.6.10 Removal of refuse and offal

Litter, waste and overflow shall not be allowed to accumulate or to give rise to unhygienic conditions, and
shall be disposed of promptly in an efficient and hygienic way. Offal shall be removed from the
processing area in a hygienic manner, and containers for offal awaiting removal from the factory shall
be well separated from the processing areas. A separate refuse room or other acceptable refuse facility
shall be provided on the premises, and shall be cleaned at least once a day.

3.6.11 Vermin control

All buildings in which raw materials, ingredients and the product are stored, or in which the product is
handled, prepared, processed or packaged, shall be kept free from insects, birds, rodents and other
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vermin. All rooms in which raw materials, ingredients or packaging materials are stored, shall, in addition,
be rodentproof. '

3.6.12 The use of pesticides

Pesticides shall not be used in work areas while preparation, processing and packaging are in progress,
and precautions shall be taken to ensure that equipment and work surfaces are kept free from pesticide
residues. Pesticides and cleaning chemicals shall at no time be aliowed to come into contact with
wrapping material, containers, raw materials or the product. The room in which pesticides are stored shall
be kept locked and the materials contained in it shall be handled only by employees trained in their use.

3.6.13 Animals
Animals, including birds, shall not be allowed in any part of the factory.
3.6.14 Operations aboard fishing vessels

Shipboard handling, chilling, processing and freezing of the product shall be conducted under conditions
of sanitation and hygiene equal to those of the equivalent procedures and practices of shore
establishments. Before any product comes on board, and between hauls, the deck, deck pounds, pen
stanchions and dividing boards, and all other deck equipment that will come into contact with the product,
shall be hosed down with clean sea water. The deck shall be scrubbed to remove all visible dirt and
debris at least once a day. During fishing trips, the hold bilge sump of the vessel shall be drained
regularly. All gear shall be thoroughly cleaned when fishing has ceased. The gut of ripped fish shall be
removed immediately, and the fish shall be washed in clean water that is free from entrails and liver
particles. When practicable, the deck shall be cleared before the next haul is landed on deck. The deck,
hold and processing areas of fishing vessels shall be thoroughly cleaned and disinfected immediately
after discharge of the cargo. _

3.7 Records

On fishing vessels with freezing facilities, or with both freezing and packaging facilities, and in factories
on land, adequate quality records shall be maintained. Quality records and records of freezer storage
temperatures on fishing vessels and in factories on land shall be kept for a period of at least two years
(see 3.2.16.3 and 3.2.16.4). :

3.8 The handling, preparation, processing, packaging, transportation and
storage of the product

3.8.1 General

From the time the catch comes on board and during preparation;, processing, packaging, transportation
and storage, the product shall be protected from heat, the direct rays of the sun, frost, the drying effect
of wind, and contamination by birds, dust, oil, fuel and noxious fumes. The product shall be processed
as soon as possible after having been caught. Except where intended to be frozen in the round, fish shall
be gutted as soon as possible and shall be thoroughly washed in clean water to remove all blood, slime
and pieces of gut.

3.8.2 Fishing vessels not equipped to chill or freeze

The catch shall be transported to land, where the chilling or freezing pracess shall be started within 8 h
of catching.

In cases where the fish are immediately processed or packed on board such a vessel, the requirements
of 3.8.1 shall apply. The temperature of fish on board shall not exceed 20 °C.
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3.8.3 Chilling vessels

On board fishing vessels that are equipped with chilling facilities, fish intended for processing shall, where
practicable, be chilled or iced as soon as possible after they have been landed on deck. Fish that have
not been chilled within 8 h of having been landed on deck shall not be processed. Fish that are to be kept
at sea for between 8 h and 10 d shall, as a minimum requirement, be stowed in ice. Flaked ice, cubed
ice or finely crushed cobbled ice, of diameter less than 5 cm, shall be used, and staging or shelves shall
be so installed as to limit the depth of bulk storage to a maximum of 1 m. Individual layers of fish shall
be separated from one another and from the floor, ship-sides and bulkheads by acceptable layers of ice.
Species of fish that could have a detrimental effect on one another shall be stored in separate holds or
containers. Vessels that are equipped to chill but not to freeze shall not be used to keep fish at sea for
more than 10 d. Fish shall not be kept iced for longer than good manufacturing practice permits. In the
case of tuna, vessels that are not equipped to freeze shall keep their catch on ice or in chilled or
refrigerated sea water and shall transport the catch to factories on land within 5 d.

3.8.4 Tuna

Tuna may be kept on ice for a period not exceeding 5 d (see 3.8.3). Brine pre-freezing of tuna at -7 °C
is adequate for a period not exceeding 14 d. For longer periods of storage, the fish shall be frozen and
kept frozen at a temperature of —20 °C or lower. If brine pre-freezing is employed, the total chloride
(determined as NaCl) content of the tuna, determined in accordance with 9.8, shall not exceed 2 % (by
mass).

3.8.5 Transportation by road and rail

Transportation of the product by road shall be carried out in covered and insulated or refrigerated
vehicles constructed and equipped to protect the product adequately. Under dusty conditions or
conditions that might affect the fish adversely, the transportation by road shall be in a vehicle with a
dustproof storage hold. If the duration of road transport is longer than 1 h:

a) unfrozen fish shall be transported in an insulated and refrigerated truck that can keep the fish at the
temperature of melting ice, or in an insulated truck where the fish is on ice; and _

b) a Irozen'product shall be conveyed in an insulaléd and refrigerated storage hold in a truck, in
accordance with the requirements in 7.2.2 and 7.2.3.

‘Transportation of the product by rail shall be carried out in insulated and refrigerated vehicles. The frozen

final product awaiting transportation or loading shall not be kept unrefrigerated for longer than 1 h.
Adequate precautions shall be taken to prevent the product from becoming physically damaged, for
example as a result of pressure or movement during transportation. The product shall not be transported
with other products that can contaminate or impair the product. The means of transport used for the
product shall not at any time be used for transporting other products likely to impair or contaminate the
product. The inside surfaces of the means of transport shall be so finished that they do not adversely
affect the product, shall be smooth and shall be easy fo clean and disinfect. If ice is used to chill the
product, adequate drainage shall be provided in order to ensure that the water from the melted ice does
not stay in contact with the product.

3.8.6 Freezing of the product before processing
If the product is to be frozen before processing, the freezing shall start:
a) soon after the catch is landed on deck; or

b) inthe cace of white fish and flat fish and similar species with a low fat content, within 8 h of being
caught, on condition that the fish temperature is never allowed to rise above 20 °C: or

c) where the temperature of the fish in (b} above has been brought down to the temperature of melting
ice, within 10 d; or
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d) in the case of highrisk fatty fish (including Clupeidae and Scombridae), within I72 h of landing on
board, provided that the fish temperature is brought down to 3 °C or lower within 6 h after being
caught and to 0 °C within 16 h of landing on board. :

3.8.7 Thawing of the frozen product for processing

When being thawed for processing, the frozen product shall not be exposed to ambient temperatures
higher than 20 °C. Thawing shall be as rapid as possible and shall be completed in less than 20 h.
Unless the processing is started before or immediately after thawing is complete, the chilling of the
thawed fish to a temperature as close to 0 °C as possible shall be started immediately. Freezing after
processing shall, unless the processing requires a longer period, be started within 8 h of the completion
of the thawing process.

3.9 Special requirements relating to marine molluscs

Marine molluscs shall be protected from heat and contamination, shall be kept moist (and alive, where
possible) while on board the vessel and shall be acceptably protected during transportation. Where
marine molluscs, other than abalone, cannot be kept alive, they shall either be frozen, or shall be kept
in ice for a period not exceeding 2 d before being processed or frozen.

NOTE - Octopus and squid may be preserved in ice for 4 to 5 days, provided that the melted ice water is properly drained.

Processing of abalone shall start while the abalone is still alive. The flesh shall be cleaned under hygienic
conditions that ensure freedom from contamination. The gut and the mouth shall be removed. The
fringes and the foot need not be removed, but the epithelium between the fringes and the foot shall be
brushed off. The cleaning operation shall be followed by thorough washing in running water that complies
with the requirements of 3.4.1 or 3.4.2. The flesh shall be free from unsightly fork marks or other
- damage. :

4 Requirements for the ingredients and the product

4.1 Condition of ingredients and the product

4.1.1 General

4.1.1.1 Allingredients used shall fail within the scope of, and shall comply with the requirements of, the
Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act 54 of 1972), and any regulations promulgated
thereunder. All ingredients used in the preparation of the product shall be clean, sound, of good quality
and in every way fit for human consumption. In addition, the product shall not contain any substance in
amounts that might present a hazard to human heaith. '

4.1.1.2 Wood smoke that is used for the smoking of the product shall be obtained by the use of wood
that is acceptably free from gum and resin, paint, timber preservative and other added substances.

4.1.1.3 All units and pieces of fish presented in one of the forms described in 4.2.1 to 4.2.16 (inclusive)
shall comply with the relevant description. Scraps of fish shall not be inciuded. If frozen fish or frozen fish
pieces are glazed with chilled water before packing, the temperature of the water used for glazing shall
be 5 °C or lower.

4.1.1.4 Fish products described in 4.2.17 to 4.2.23 (inclusive) shall be free fram viscera, heads and gills,
and acceptably free from scales, fins and tails. '
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4.1.2 Fish

4.1.2.1 Frozen fish

Frozen product shall be prepared and inspected in accordance with 8.1.

4122 General characteristics

The fish used in the preparation of the product and not previously frozen shall have the following general
characteristics:

a) acharacteristic fresh appearance, colour and odour, .without any perceptible rancidity or sourness;

b) where applicébie, prominent, bright, clear and moisf eyes;

c) where slime is present and natural to the species, transparent or creamy white slime;

d) w-here applicable, bright red gills; gill odours shall be characteristically fresh for the species;

e) where applicable, bright abdominal blood;

fy firm and elastic flesh adhering to the bone; and

g) when the fish is cooked, an odour and flavour that is characteristically fresh for the species and a
firm but tender and succulent texture.

4.1.23 Tuna

In the case of tuna, the following more specific and additional characteristics shall apply:

a)

b)

c)

d)

e)
f)°
a)
h)
i)
)

skin mucus: preferably transparent but may also be milky; the colour iridescent to bright;

eyes: brilliant colour, convex to slightly convex in shape, but not flat; ihe pupils black to duller black
and transparent clear to slightly bloody;

gills: bright-red, pale-red or brown-red in colour; characteristic neutral-to-sweet odour;

gill odour: fresh, strong seaweady, metallic, like freshly cut grass, very slightly musty, slightly
peppery or oily. Definitely not acetic, butyric, fruity, faecal, sulfurous, sour, beery, malty, lactic or
predominantly musty;

abdominal wall: intact to slack, but not soft or damaged:;

peritoneum: breferably, but not necessarily, intact, but not torn or dissolved;

colour of flesh: light pink to dark red, depending on species;

colour of flesh along backbone: same as that of the surrounding flesh;

physical damage: slight deformity and mutilation acceptable, but the fish shall not be split; and
cooked fish: a flavour characteristic of the species, but not insipid, bitter or peppery. There shall be
no excessive protein curd (coagulated substances of denatured protein) on the surface of the flesh

and no separation of the muscle layers (honeycombing). The colour shall be off-white or pinkish to
light brown, depending on the species. There shall be no orange or green discoloration of the meat.
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4.1.3 Salt

Salt used in the preparation of the product shall be edible, free from bitterness and other off-odours and
off-flavours, discoloration and impurities.

4.1.4 Seasoning

Seasoning ingredients shall be free from foreign matter and adulterants.

4.1.5 Additives

Only permitted additives (see 4.1.1.1) shall be used, and then only fn the permitted quantities.

4.2 Presentation of fish and fish products

Fish or fish products shall be presented whole or in other acceptable forms, such as those given in 4.2.1
to 4.2.23 (inclusive).

4.2.1 Whole (round) fish

A fish as taken from the sea and not yet processed, or a fish that has been bled only.
4.2.2 Gutted fish

A round fish that has been eviscerated.

4.2.3 Gilled and gutted fish

A gutted fish (see 4.2.2) from which the gills have been removed.
4.2.4 Headed and gutted fish

A gutted fish (see 4.2.2) from which the head has been removed.
4.2.5 Dressed fish

A headed and gutted fish from which the scales have been removed.
4.2.6 Cutlets

Crosswise cuts, of thickness not exceeding 40 mm, from fish from which all viscera and blood have been
removed and in which large fish bones do not protrude conspicuously.

4.2.7 Fillet (wings on)

The fleshy side of a whole fish cut lengthwise as close to the backbone as pbssnble and including the
pectoral fin, belly flap, pin bones, neck bones and skin. 1t shall be an intact, unragged section of fish and
shall be acceptably free from scales.

4.2.8 Fillet (single fillet)

The fleshy side of a whole fish as described in 4.2.7, but with the pectoral fin and shoulder girdie
removed.
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4.2,9 Skinned fillet

A fillet as described in 4.2.8, but with the skin removed.

4.2.10 Skinned and boned fillet (skinless, deboned fillet)
A fillet as described in 4.2.9, but with the fish bones remc;:ved.
4.2.11 Double fillet (butterfly fillet) :

The two fillets from a single fish, as described in 4.2.8, 4.2.9 or 4.2.10, but joined together along either
the back or the belly.

4.2.12 Fish blocks

Blocks of fish prepared in any acceptable form and interleaved when necessary. Subject to appropriate
labelling (see 6.1(b)), the biocks may also consist of minced fish. Fish blocks shall, as far as practicable,
be free from bulging, voids, surface discoloration, dehydration and “freezer burn" (deep dehydration).
4.2.13 Trawled or trawl-marked whole fish

Whole fish of good quality, showing trawl marks such as depleted skin, some bruising and some surface
cuts and that are suitable only for further processing, and that, if packed, shall be marked accordingly.

4.2.14 Smoked fish

Any of the fish or fish cuts described in 4.2.1 10 4.2.13 _afrd that have been smoked (see 4.1.1.2).
4.2.14.1 Hot-smoked fish

Fish smbked at a sufficiently high temperature and for such a period of time as to ensure the heat
coagulation of the protein throughout.

4.2.14.2 Cold-smoked fish

Fish smoked ata temperature at which the producl does not show any signs of heat coagulation of
protein.

4.2.15 Smoke-flavoured hsh

Any of the fish or fish cuts described in 4.2.1 to 4.2.13 and that have been dipped in a smoke-flavoured
liquid or dry material.

4.2.16 Fish fingers (_s_ticks) and fish portions

Fish fingers (sticks) (see 4.2.16.1) and fish portions (see 4.2.16.2) prepared from blocks of frozen
skinned and boned fish flesh, or formed from unfrozen fish flesh, with or wlthout additional ingredients,
into portions that are acceptably uniform in size and shape.

4.2.16.1 Fish finger (stick)

A product, including one with a bread coating or a batter coating, of unit mass not less than 20 g and not
more than 50 g, and the length of which does not exceed three times its greatest width.

4.2.16.2 Fish portion

A product, with or without a bread coating or a batter coating, of any shape and size; if the mass of the
product is less than 50 g, the qualifying word “portion" shall be acceptably inserted on the main pane! of
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the package. Fish portions prepared from unskinned or incompletely boned fish shall be described as
"skin-on" portions or "not boneless" portions respectively, or both, or shall be given another description
with the same meaning. _
4.2.17 Fish kebabs

Cuts of fish, with or without vegetables or fruit or any combination thereof, threaded on skewers.
4.2.18 Fish cakes, fish balls and fish patties

Cakes, balls and patties that have been prepared from edible fish fiesh, with or without other ingredients,
and that are acceptably uniform in shape, size and texiure.

4.2.19 Fish sausages

Sausages that have been prepared, with or without other ingredients, from edible minced fish flesh or
boned fish fillet and that may have been smoked. Fish sausages may have been formed in natural or
artificial casings. Inedible casings shall have been completely stripped off before packing, where
appropriate. Fish sausages shall be uniform in size, shape and texture, and shall be free from
discoloration and from ragged ends. There shall be no off-cuts or burst, distorted or cut-marked units.
Cross-cut units shall have been cleanly cut at right angles to the longitudinal axes.

4.2.20 Fish in sauce

Solid fish or pieces of fish packed in sauce, together with permitted seasoning (see 4.1.4), spices or other
appropriate ingredients.

4.2.21 Fish with vegetables or cereals or both, with or without sauce

Solid fish or pieces of fish packed with vegetables or cereals or both, with or without sauce, together with
permitted seasoning, spices or other appropriale |ngredients

4.2.22 Curried fish

Solid fish or pieces of fish, with or without batter, packed in curry sauce, together with permttted seasoning
and splces :

4.2.23 Pickled fish

Solid fish or pieces of fish, with or without batter, packed with onions and curry sauce, together with
permitted seasoning and spices.

4.3 Physical requirements

4.3.1 Net mass

The net mass of a frozen product, determined in accordance with 8.3 or 8.4, as relevant, shall comply
with the relevant requirements of the Trade Metrology Act, 1973 (Act 77 of 1973).

4.3.2 Packing

The product shall be acceptably packed. (See also 5.1.)
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4.3.3 Uniformity of size

In packs where more than one unit is packed in a package, the units shall, on visual inspection, be
acceptably uniform in size except that one filler piece may be used. If packs contain units of varying sizes,
this shall be declared on the label.

4.3.4 Colour and appearance

The product shali be attractive in appearance and characteristic in colour. In any one package, the units
shall be acceptably uniform in colour. In flesh packs, raggedness, blood clots, blood columns, staining
and discoloration shall not be present to the extent that they detract from the appearance of the pack.
Roes shall be intact unless labelled as broken roes and shall have the characteristic colour of fresh roes.

4.3.5 Texture

In flesh packs, the flesh shall not be bruised and shall have the firmness of texture that is characteristic
of the species.

4.3.6 Odour and flavour

The state of the raw material, the production process and the packaging shall ensure that, after the
frozen product has been thawed to a temperature above 10 °C, and the units have been separated where
necessary, the odour is fresh and characteristic of the product, and that off-odours and other indications
of deterioration or of the use of inferior raw materials are absent. The odour and flavour of the cooked
product shall also be fresh and characteristic.

4.3.7 Freedom from defects

4.3.7.1 The product shall be acceptably free from bruised or otherwise damaged material, from
detached scales and from sand, grit, dirt, pieces of shell, other extraneous matter and visible parasites.
The product shall be acceptably free from slime, from "freezer burn" (deep dehydration) that cannot
easily be removed by scraping, and from discoloration and blemishes.

4.3.7.2 A product described as boneless shall contain not more than one fish bone defect (see 2.7) per
kilogram of the fish component of the product, and shall be free from cartilage or fish bone that, after
being cooked, is capable of piercing or hurting the palate.

4.3.7.3 A product described as boned or deboned shall n@i contain more than five fish bone defects (see
2.7) per kilogram of the fish component of the product.

4.3.7.4 A product described as skinless shall have no residual skin tissue or surface damage that
materially detracts from its appearance. A product described as being "skin-on" shall be substantially free
from skin damage or surface damage that materially detracts from its appearance.

4.3.8 Other physical requirements

When tested in accordance with the methods referred to I'in column 4 of table 1, the product shall comply
with the appropriate requirements given in column 3. |

4.4 Chemical requirements

When tested in accordance with 9.2 to 9.8, the product shall comply with the relevant requirements of
. this specification and of the Foodstuffs, Cosmetics and Disinfectants Act, 1972 (Act 54 of 1972).
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4.5 Microbiological requirements

When tested in accordance with the methods given in 10.6 to 10.14, the product shall comply with the
requirements given in columns 2, 3 and 4 of table 2.

5 Packaging, glazing, freezing and storage

5.1 Packaging materials and outer containers

5.1.1 Packaging and wrapping materials

Subject to the relevant requirements of the regulations promulgated under the Foodstuffs, Cosmetics and
Disinfectants Act, 1972 (Act 54 of 1972), packaging and wrapping materials for the unprotected product
shall be unused (new), clean, non-toxic and inert and of low moisture-vapour permeability, and shall not
contain substances deleterious to the product or harmful to health. No packaging or wrapping material
shall impart a flavour to, or in any way cause discoloration of, the product, or be itself discoloured by
contact with the product. Unless the fish product is glazed (see 5.2), it shall be packed in a material of
acceptably low permeability to moisture and oxygen.
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- Tabie 1 — Physical requirements

(including calamari rings)

1 2 3 4
Minimum
Product Property requirement T:L';:::d
% (by mass)
Battered or crumbed fish products Fish content 60" 8.21
(raw)
Battered or crumbed fish products
(partly cooked, or fried) Fish content 50" 821
Fish cakes Fish content 375 97
Fish sausages, fish balls and fish -
patties Fish content 50 9.7
Fish in sauce Washed mass 50" 822
Fish with vegetables or fruit or cereals Washed mass (i.e. all
or any combination thereof solid components) 60" 822
Washed mass of fish
component 3t 823
Curried fish Washed mass (i.e. all
solid components) 50" 822
Fish content 402 8.2.1
Pickled fish Washed mass (i.e. all
- solid components) 50" 8.22
Mass of fish component
including batter 45" 823
Fish content 35" 8.21
Onion 5" B.25
Fish pies and similar products Fish content of filling 50 9.7
Mass of filling (raw) | 45 824
Mass of filling (cooked) 25 824
Fishpaste and chopped fish with Fish content 50 9.7
vegetables, with or without cereals
Breaded or battered marine molluscs Mollusc content 40" 821

1) Expressed as a percentage of the declared net mass of the product.

2) Only tested in the event of concern about the fish content of the coated product.
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Table 2 — Microbiological requirements

R 2 | 3 | 4
_ Contents, max.

Organism Raw products" (with or Koohee ma Cold smoked

S ' without added ingredients) products {or bioth) products?
Standard plate count 1x 10%g 1x10%g 1x10%g
Enterobacteriaceae Y ~ 100ig 100/g
Faecal coliform bacteria Nil'10g Nil/ 10g Nivtog
Staphylococcus aureus 10/g 10/g 10/g
Salmonella Nil/25 g Nil25g NiV25 g
Shigella Nil/25 g Nil’25 g Niv2s g
Clostridium perfringens Niv2s g ' Nil’25 g Nil/ 25 g
Vibrio cholerae . Ni2sg Nil25 g NW25g
Vibrio parahaemolyticus Nil/25 g : _ Nil25g Nil25g
Listeria monocytogenes 4 Nit25 g Nil/25 g
1) Products that require cooking before being consumed.
2) Products that only require thawing and reheating before being consumed.
3) Intended for consumption without cooking.
4) Not to be tested.

Packaging materials shall

a) not be such as to impair the organoleptic characteristics of the pfoduct.

b) not be capable of transmitting substances injurious to the product or harmful to human health, and
¢) be strong enough to protect the product adequately.

5.1.2 Outer containers |

Only fibreboard or other acceptable outer containers sh"all be used. Outer containers shall be uriused
(new), clean and intact, and shall be neatly and securely closed. Wooden outer containers shall not be
made of green wood and shall not contain any substance that is injurious to the product or harmful to

health. Outer containers shall be so closed as to prevent contamination of the contents by dust or foreign
matter and shall be strong enough to protect the product adequately.

5.2 Glazing

The product may be glazed using chilled water or other acceptable glazing agent as a substitute for
wrapping, provided that the glaze is maintained in an acceptable condition up to and including the final
point of sale. When the product is glazed, the coating of ice shall cover the product completely to ensure
that dehydration and oxidation are minimized. Water used for glazing shall comply with the requirements
for potable water (see 3.4.1) or sea water (see 3.4.2), and its temperature shall be 5 °C or lower.

5.3 Freezing

The stacking of the product in freezers (other than plate or brine freezers) shall be away from floor and
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wall surfaces and shall be such that air circulation between packages is not impeded. The product shall
be subjected to either the freezing or the quick-freezing process as soon as possible after processing.
When the product is packed into containers before freezing, it shall not be exposed to excessively high
temperatures and the delay between packaging and freezing shall not exceed 3 h. The temperature of a
product, other than a smoked or a precooked product or a product processed within 8 h of having been
landed on deck, shall not exceed 20 °C during processing. Freezing capacity shall not be overtaxed. The
freezing and the frozen storage of the product shall be carried out in a way that will obviate freezer burn.

5.4 Frozen storage

5.4.1 Records of the temperature of freezer storage rooms shall be retained for at least two years from
the date of recording, and shall be available for inspection by the authority administering this specification.
(See also 3.2.16.3.)

5.4.2 The product shall be stored and maintained at a temperature of -20 °C or lower. The practical
. storage life of flat fish, lean fish, fatty fish and tuna at various temperatures is given in tabie 3, and any
product stored in excess of the appropriate period shall be liable to re-inspection at the discretion of the
authority administering this specification.

Table 3 — Practical storage life

1 2 3 4
. Storage temperature
Product -20°C -25°C -30°C
Maximum storage life
months
Flatfish,eg.sole .............. 15 | 21 25

Lean fish, e.g. hake, kingklip, | o
skate, squid, fish sticks and :

fishportions .................. 12 18 21
Fatty fish -glazed ........... 6 9 12

—vacuum-packed . ... 10 12 15
TUMA . e 6 9 12

5.4.3 If at any time during storage, the temperature of the product rises above the appropriate storage
temperature, it shall be rapidly lowered to that temperature. If the temperature of the product rises above
-7 °C, the product shall, in addition, be submitted to the relevant authority for re-inspection.

6 Marking

6.1 Marking on packages that are not for export (see 6.4)

Except as allowed for in terms of 6.4, the following information shall appear on each package, in legible
and indelible marking and in accordance with 6.2, in a typeface of such size and presentation as
prescribed by the regulations proinulgated under the Foodstuffs, Cosmetics and Disinfectants Ac{ 1972
(Act 54 of 1972), and the Trade Metrology Act, 1973 (Act 77 of 1973):

a) the name and full physical address of the manufacturer, producer, proprietor or controlling company,
or, in the case of containers packed for any other person or organization, the name and full physical
address of that person or organization; ; :

b) a true description of the product, including the hame of the product and the presentation of the
contents. In addition, if so desired by the person or organization referred to in (a) above, in the case
of a quick-frozen product (see 2.22), the words “Quick frozen". The name or designation that is used
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in the labelling of the product shall not be misleading, and the variety of fish, except in the case of fish
sticks, fish portions, fish cakes, fish balls, fish patties and fish sausages, shall be stated. The method
of preparation and the presentation of the contents shall be in accordance with the description on the
- label or package. Where applicable, the description shall be in accordance with the relevant
description given in 4.2;
c) where applicable, a list of the ingredients, in descending order of content;

d) a statement that the product is cooked or uncooked, as applicable, and instructions for storage, given
in the following manner:

- Uncooked (or raw) — Keep frozen
— Partly cooked — Keep frozen. Do not refreeze once thawed
~ Cooked ~ Keep frozen. Do not refreeze once thawed;

e) in the case of products for sale in the Republic of South Africa, the net mass of the contents, where
applicable (in accordance with the regulations promulgated under the Trade Metrology Act, 1973);
where the product has been glazed, the net mass declarateon of the product shall be exclusive of the
glaze;

f) the country of origin;

g) if the product has been glazed with seawater a statement to this effect prominently displayed on the
maln panel of the label, in immediate conjunction with the name of the product;

h) " where relevant, directions for use;

i) any labelling requirement specifically called for by regulation; and _

j) the date of manufacture and the identity of the factory in which the product was packed. The use of
a code is permissible, provided that the key to the code is disciosed to the authority admmistenng this
specﬂucahon

The trade name of a product shall not be misleading to the consumer.

6.2 Labels

6.2.1 The information required by 6.1 shall be printed on each individual package or on the overwrap
covering such a package, or on a label of acceptable material attached to the package.

6.2.2 Labels on packages shall be clean and neat and securely attached. They shall not be
superimposed on other labels or on matter printed direct on the packages. They shall not be applied by
any person other than the manufacturer or his authorized agent.

6.2.3 Labels or sealing adhesives that are liable to deteriorate under the conditions of storage of the
packaged products shall not be used.

6.3 Marking on outer containers that are not for export (see 6.4)

6.3.1 OQuter containers shall be clean, neat and unbroken, and on every such container (carton, box, etc.)
shall be printed or stencilled the quantity and size or net mass of the packages it contains and the
information required by 6.1(a), (D), (d) and (e), except that the physical address required by 6.1(a) need
not be the full physical address but shall be sufficient for identification purposes. The method of
preparation need not be given on the outer container.

6.3.2 The date of manufacture, the identity of the factory and the batch number (if applicable) shall be
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stamped or otherwise indelibly marked on the outer container or on a label securely attached to the outer

container, or on a packing slip inserted into the outer container. A code may be used for the date of
manufacture, provided that the key to the code is disclosed to the authority administering this specification.

6.4 Marking on outer containers and packages for export

Outer containers and packages for export shali be marked in accordance with the requirements of the
importing country and may be marked differently from the requirements of 6.1 and 6.3, provided that there
is no attempt to misrepresent the contents. Details as required by 6.1(j) shall be printed on each outer
container and package.

7 Delivery and inspection

7.1 General

The requirements of 7.2 and 7.3 shall be subject to the reqmrements of the applicable statutory Acts and
regulations.

7.2 Delivery

7.2.1 General
The delivery of frozen products shall take place under hggienic conditions.
7.2.2 Delivery for export

Frozen product for export shall be conveyed from the factory to the freezer storage depot and delivered
into the transporting vessel's freezer storage holds at a temperature of 20 °C or lower. If, at any time
during this transportation, the temperature of the product rises above -20 °C, it shall be lowered to the
required temperature as rapidly as possible. The product shall be re-inspected if the temperature has risen
above -7 °C. -

7.2.3 Delivery for local sale

Frozen product for local distribution shall be conveyed in refrigerated or insulated trucks from the factory
or the freezer storage depot to the point of retail sale. The temperature of the product during local
transportation shall, except at the outer surfaces of a stack, be -20 °C or lower. Refrigerated trucks shall
be fitted with at least one thermometer that is so ms!alled as to be readable from outside the refrigerated
compartment. |

7.3 Inspection for export

Each consighment of frozen product shall be available for inspection at the freezer storage depot from
which it is to be shipped for export. The authority administering this specification shalil be notified at least
14 d before the expected date of shipment of the product. Products not accepted for export shall, if stored
in freezer storage rooms together with products approved for export, be segregated and clearly identified.
The frozen product shall be submitted for re-inspection at the point of shipment if, while the product was
being held for shipment, doubt arose as to its temperature history.
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8 Methods of physical examination

8.1 Physical examination of frozen fish for its general characteristics

8.1.1 Smaller fish may be thawed whole. In the case of a large fish, cut a sample wedge of suitable size
from the back of the fish just behind the head and extending down to the backbone or, alternatively, cut
a cross-section piece at least 50 mm thick through the fish, just behind the head or in front of the tail.
Where possible, ensure that the mass of each sample piece is at least 1 kg. Thaw the sample and
examine it for odour and colour (see 4.1.2.2(a)). Cartilaginous fish such as sharks and rays should be
thawed in air to facilitate the detection of any ammaniac odours.

8.1.2 In the case of tuna, thaw the sample and remove the blood by rinsing the sample in tap water. Then
examine each sample for colour in general (see 4.1.2.3(g)), and for colour along the backbone (see
4.1.2.3(h)). Steam the sample until a core temperature of at least 70 °C to 75 °C has been reached and,
in terms of the requirements of 4.1.2.3(j), examine for:

a) flavour;

b) protein curd on the surface of the flesh;
c) separation of muscle layers; and

d) colour.

8.1.3 Visually examine the fish for the remainder of its general characteristics in terms of the applicable
requirements given in 4.1.2.

8.2 Determination of the t_ish'content_, filling content and washed mass

8.2.1 Determiﬁation of the fish content of bread-coated or batter-coated products

8.2.1.1 Record the declared net mass (m) printed on the package. Place the contents of the package
in a water-bath maintained at 47 °C to 49 °C and allow the units to remain in the water until the breading
or batter (as applicable) becomes soft and can easily be removed from the still-frozen fish flesh by means
ofa round-tipped spatula or table knife.

NOTE - Several preliminary trials may be necessary to determine the optimum immersion time required for “de-breading” or
“de-battering” the units in a package, For these trials only, a saturated solution of copper (Il) sulfate may be used in place of
the water. The optimum immersion time is the minimum time of immersion in the copper sulfate solution required before the
breading or batter (as applicable) can easily be scraped off, leaving only a slight trace of blue colour on the surface of the
"de-broaded” or "de-battered” fish units.

8.2.1.2 Remove the units from the water-bath and blot them lightly with paper towelling. Scrape and
remove the breading or batter from the fish flesh by means of the spatula, removing the coating from
narrow sides and ends first and then from wide flat surfaces. if the coating of a unit is difficult to remove,
immerse the unit for up to a further 5 s and remove the residual coating. Ensure that the total immersion
time does not exceed 15 s. Determine the mass (m,) of all the "de-breaded" or "de-battered” units.

8.2.1.3 Calculate the fish content expressed as a mass percentage of the product using the following
formula;

m,
— x 100
My

where

my is the declared net mass of the package, in grams; and
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m; is the total mass of all the "de-breaded" or "de-battered” units, in grams.
8.2.2 Washed mass of a product that contains sauce

8.2.2.1 Record the declared net mass (m,) printed on the package. Place the contents of the package
on a tared sieve of nominal aperture size approximately 2 mm, and rinse the product with water,
pre-warmed, if necessary, to a temperature not higher than 38 °C, until free of sauce. Drain for 2 min and
then determine and record the mass of the material remaining on the sieve as the washed mass (m,) of
the fish component. .

8.2.2.2 Calculate the percentage washed mass of the product by using the formula given in 8.2.1.3.

8.2.3 Washed mass of fish component of a product that contains vegetables or fruit or
cereals (or any combination of them)

8.2.3.1 Record the declared net mass (m,) printed on the package. Place the contents of the package
on a tared sieve of aperture size approximately 2 mm and rinse with water, pre-warmed, if necessary, to
a temperature not higher than 38 °C. Remove the vegetables or fruit or cereals, as applicable. Drain for
2 min and then determine and record the mass of the material remaining on the sieve as the washed mass
(m,) of the fish component.

8.23.2 Calculate the percentage washed mass of the product by using the forrnula given in 8.2.1.3.
8.2.4 Mass of pie filling
Thaw five fish pies and then determine their total mass (h:o). Remove the crust and determine the mass

of the filling (m,). Calculate the mass of the filling, expressed as a mass percentage of the product, using
the following formula:

Ty x 100
my

where ' |
m, s the mass of five pies, in grams; and
my is the mass of the filling of five pies, in gra_ins.

8.2.5 Mass of onion of pickled fish

8.2.5.1 Record the declared net mass (m,) printed on the package. Place the contents of the package

on a tared sieve of aperture size approximately 2 mm and rinse with water, pre-warmed, if necessary, to

a temperature not higher than 38 °C, until free of sauce. Remove the fish. Drain for 2 min and then

determine and record the mass of the material remaining on the sieve as the mass (m;) of the onion.

8.2.5.2 Calculate the percentage mass of the onion in the product by using the formula given in 8.2.1.3.

8.3 Determination of the net mass of frozen products other than glazed products

8.3.1 Immediately after removal of the package from frozen storage, remove any ice adhering to the
outside of the package and determine the gross mass of the unopened package.

8.3.2 Remove the packaging material. Wash, dry and determine the mass of the packaging material.
Record the difference between the gross mass (see 8.3.1) and the mass of the packaging material as the
net mass of the frozen product.

20000—1
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'8.4 Determination of the net mass of a glazed product

8.4.1 Immediately after removal of the package from frozen storage, place the contents of the package
in a container into which fresh potable water (see 3.4.1) at ambient temperature is introduced from the
bottom at a flow rate of approximately 5 ¢/min. Leave the product in the water until all surface ice has
-meited. If the product is block-frozen, turn the block over several times during deglazing; probe the block
and remove units from the water as they become loose.
8.4.2 After all the glaze that can be seen or felt has been removed and the units separate easily, transfer
the contents of the container (see 8.4.1) to a tared sieve of nominal aperture size approximately 2 mm.
incline the sieve at an angle of approximately 20° and drain for 2 min.

8.4.3 Record the mass of the material remaining on the sieve as the net mass of the glazed product.
9 Methods of chemical analysis

NOTE - During the analysis and unless otherwise specified, use only reagents of recognized analytical grade or {(when such
a grade is unobtainable) of the purest grade available, and use only distilled or deionized water. .

9.1 Preparation of product sample

Thaw the product in its packaging and then remove the packaging. Where applicable, for example in the
case of fish pies, remove the crust/casing after thawing. Pass the remaining contents of the sample twice
through a meat grinder and mix the minced sample thoroughly. Transfer an appropriate quantity of the
minced sample to a glass container that has a lid or screw cap that can be tightly closed. Store in a
refrigerator until the tests are carried out.

9.2 Determination of lead, copper, zinc and cadmium (atomic absorption
spectrophotometric method)

9.2.1 Apparatus

9.2.1.1 Atomic absorption spectrophotometer. (Refer to the manufacturer’s reference manuals for
wavelength, slit width, flame conditions, elc.)

9.2.1.2 Crucibie, platinum, of capacity 150 m¢.
9.2.1.3 Water-bath.
9.2.1.4 Temperature controlied furnace.

9.2.2 Reagents

9.2.2.1 Hydrochloric acid, 1 N, prepared by diluting 89 me of HCI to 1 ¢ with distilled water.

9.2.2.2 Lead standard solutions, as follows:
a) stock standard solution: 1 mg Pb/m¢; and

b) - working standard solution: 1,0 uyg Pb/m¢.
9.2.2.3 Copper standard solutions, as follows:

a) stock standard solution: 1 mg Cu/m¢{; and

96455—2 : 20000—2
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b) working standard solution: 3,0 yg Cu/m{.
9.2.2.4 Zinc standard solutions, as follows:

a) stock standard solution: 1 mg Zn/m¢; and

b) working standard solution: 2,0 yg Zn/m{. ::
9.2.2.5 Cadmium standard solutions, as follows: |
a) stock standard solution: 1 mg Cd/m¢; and

b) working standard solution: 1,0 ug Cd/m{.

9.2.3 Methods

9.2.3.1 Preparation of sample solution

Weigh 25 g + 0,1 g of sample into the crucible (see 9.2.1.2}, and dry for 2 h at 135 °C to 150 °C. Transfer
the crucible to a cold, temperature-controlled furnace and slowly raise the temperature to 450 °C. Ash the

sample overnight (16 h). Remove the crucible and allow it to cool. Add 10 m{ of the 1N HCI and dissolve
the ash by heating the crucible cautiously on a boiling water-bath. Transfer the contents of the crucible to
a 25 m{ volumetric flask. Heat the ash residue again successively with two 5 m¢ portions of the 1N HCI
and add it to flask. Cool, dilute to volume with the 1N HCI, and mix.

9.2.3.2 Reagent blank
Prepare a reagent blank.
9.2.3.3 Determination of lead

Determine the absorbance of the sample solution, of the reagent blank and of the 1,0 pg Pb/m¢ working
standard solution. if the absorbance of the sample solution minus the absorbance of the reagent blank is
less than the absorbance of the working standard solution, the lead in the sample is less than 1 mg/kg.

9.2.3.4 Determination of copper .

Dilute 5,0 m# of the sample solution to 50,0 m{ with water. Determine the absorbance of the sample
solution, of the reagent blank and of the 3,0 pg Cu/m¢ working standard solution. If the absorbance of the
sample solution minus the absorbance of the reagent blank is less than the absorbance of the workzng
standard solution, the copper in the sampie is less than 30 mgfkg

9.235 Dotarminahon of zinc

Dilute 5,0 m{ of the sample solution to 100,0 m{ with water. Determine the absorbance of the sample
solution, of the reagent blank and of the 2,0 pg Zn/m{ working standard solution. If the absorbance of the

sample solution minus the absorbance of the reagent blank is less than the absorbance of the working
standard solution, the zinc in the sample is less than 40 mg/kg.

9.2.3.6 Determination of cadmium

Determine the absorbance of the sample solution, of the reagent biank and of the 1,0 pg Cd/m¢ working
standard solution. I the absorbance of the sample solution minus the absorbance of the reagent blank is
less than the absorbance of the working standard solutlon the cadmium in the sample is less than
1 mg/kg.
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9.3 Determination of tin (atomic absorption method)

9.3.1 Apparatus

Atomic absorption spectrophotometer. (Refer to the manufacturer's reference manuals for wavelength
slit width, flame conditions, etc.)

9.3.2 Reagents

9.3.2.1 Tin standard solutions, as follows:

a) stock standard solution: 1 mg Sn/m¢; and
b) working standard solution: 40,0 ug Sn/m.

9.3.22 Potassium chloride solution, 10 mg K/m¢, prepared by dlssolvmg 1,91 g of KCl and diluting to
100 me with distilled water.

9.3.2.3 Nitric acid (HNO,), concentrated. Test the purity of a lot by diluting a portion to 1:4 (by volume)
with distilled water and aspirating mto an AA speclromotometer The absence of an Sn srgnal indicates
suitability for analysis.

9.3.3 Preparation of sample

Accurately (+ 0,01 g) weigh 25 g of the sample into a 250 m{ Erlenmeyer fiask. Dry in an oven at 120 °C.
NOTE - Do not add HNO, to samples (see below) unless there is time to complete this stage of digestion on the same day.

Add 30 m¢ of the concentrated HNO; to the flask and, within 15 min, heat gently in a hood to initiate

digestion, avoiding excess frothing. Gently boil until 3 m¢ to 6 m# of digest remains or until the sample just
begins to dry on the bottom. Do not allow the sample to char. Remove the flask from the heat. Without

delay, continue as follows, simultaneously preparing two empty flasks for reagent blanks: add 25 m¢ of
concentrated hydrochloric acid (HCI), and heat gentiy for about 15 min until sample bumping from the
evolution of chiorine (Cl,) stops. Increase the heat, and boil until a volume of 10 m¢ to 15 m¢ remains. Use
a similar flask that contains 15 m{ of water, to estimate the remaining volume. Transfer the sample
solution and the reagent blanks to 25 m{ volumetric flasks. The sample solution and reagent blanks may
stand overnight or longer.

Pipette 1,0 me of the KCI solution -into each volumetric flask. Cool to ambient temperature and dilute to
volume with water. Mix well and filter the sample solution only through dry, medium porosity paper into a
dry polypropylene or polyethylene screw-cap bottle. Transfer the blanks to similar bottles. Cap the bottles
until analysis. Solutions are stable for several months.

9.3.4 Reagent blank

Preparé a reagent blank.

9.3.5 Procedure

Determine the absorbance of the sample solution, of the reagent blank and of the 40,0 pg Sn/m2 working

solution. If the absorbance of the sample solution minus the absorbance of the reagent blank is less than
the absorbance of the working standard solution, the tin in the sample is less than 40 mg/kg.
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9.4 Determination of arsenic (Gutzeit method) 5_

9.4.1 Apparatus
See figure 1 and 9.4.3.
9.4.2 Reagents
9.4.2.1 Arsenic standard solutions, as follows:
a) stock standard solution: 1 mg As/m{; and
b) working standard solution: 1,0 ug As/md.
9.4.2.2 Hydrochloric acid, concentrated.
9423 Potassium lodide solution, a 16,6 /100 me solulion..f
9.4.24 Tin (Il) chloride solution ;

Dissolve 33 g of tin (I} chioride (free from arsenic) in 10 m4 of jhydn:tchIt'Jrir: acid and sufficient water to
produce 100 md. '
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Dimensions in millimetres

170

30

Drg.13967-EC/95-06

Figure 1 — Apparatus for limit test for arsenic
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Figure 2 — Digestion vessel
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9.4.2.5 Mercury (ll) bromide, mercuric bromide (HgBr, = 360,4 Analytic reagent grade).

9.4.2.6 Mercury (ll) bromide paper, prepared as follows: in a rectangular dish, place a 5 g/100 m¢
solution of rnercury (Il) bromide in absolute ethanol and immerse in it pieces of white filter paper of
grammage 80 g/m? (Whatman No. 1 is suitable), each measuring 200 cm x 15 mm or 200 mm x 15 mm
and folded in two. Decant the excess liquid and aliow the papers to dry, protected from light, by suspending
them over a non-metallic thread. Cut away the folded edge to a width of 10 mm. Cut the remaining strips
into 15 mm squares or discs of diameter 15 mm.

Mercury (i) bromide paper shouid be kept in a glass-stoppered container and protected from light.
9.4.2.7 Zinc, granulated.
9.4.2.8 Lead acetate solution, a 10 g/100 m{ solution of leafd (I) acetate in.carbon dioxide-free water.

9.4.2.9 Lead acetate cotton, prepared as follows: immerse absorbent cotton in a mixture of 10 volumes
of lead acetate and 1 volume of 2M acetic acid. Drain off the excess liquid by placing the cotton on several
layers of filter paper, without squeezing the cotton. Allow the cotton to dry at room temperature. Lead
acetate cotton should be kept in an airtight container. '

9.4.3 Procedure
Take 5,0 m{ of the sample solution prepared for the determination of tin (see 9.3.3).

The apparatus (see figure 1) consists of a 100 m¢ conical flask closed with a ground-glass stopper through
which passes a glass tube of length approximately 200 mm and of internal diameter 5 mm. The lower part
of the tube is drawn to an internal diameter of 1,0 mm and at a distance of 15 mm from its tip is a lateral
orifice of diameter 2 mm to 3 mm. When the tube is in position in the stopper, the lateral orifice should be
2 mm to 3 mm below the lower surface of the stopper. The upper end of the tube has a perfectly flat,
ground surface at right angles to the axis of the tube. A second glass tube of the same internal diameter
and of length 30 mm, with a similar flat ground surface, is placed in contact and co-axially with the first,
and is held in position by two spiral springs. Into the lower tube, insert 50 mg to 60 mg of lead acetate
cotton, loosely packed, or a small plug of cotton and a rolled piece of lead acetate paper of combined
mass 50 mg to 60 mg. Between the flat surfaces of the tubes, place one of the pieces of mercury (I)
bromide paper (see 9.4.2.6). In the conical flask, dilute 5,0 m2 of the sample solution to 25 m¢ with water.
Add 15 m¢{ of concentrated hydrochloric acid, 0,1 m{ of tin (Il) chioride solution, and 5 m{ of potassium
iodide solution, allow to stand for 15 min and then add 5 g of granulated zinc. Immediately assemble the
two parts of the apparatus and immerse the flask in a water-bath at a temperature such that a uniform
evolution of gas is maintained. After not less than 2 h, any stain produced on the mercury (i) bromide
paper shall be not more intense than that obtained by treating 1 m{ of arsenic working standard solution

(1. yg/me As) diluted to 25 m? with water in the same way.

9.5 Determination of mercury

9.5.1 Apparatus

9.5.1.1 Atomic absorption spectrophotometer, fitted with a mercury hollow cathode lamp.

9.5.1.2 Digestion vessel (see figure 2), that consists of a stainless steel body that supports a
polytetrafluoroethylene crucible, and a screw-on cap that has a polytetrafluoroethylene liner lo provide a
polytetrafluoroethylene sealing surface or a similar digestion vessel.

A polytetrafluoroethylene spout is snapped on the outside rim of the vessel to permit the quantitative
transfer of the contents without contact with metal parts.

9.5.1.3 Cold vapour absorption cell, fitted in place of the burner of the spectrophotometer (see figure 3).
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9.5.1.4 Diaphragm pump.

9.5.2 Reagents

9.52.1 Hydroch_lorie acid, concentrated..
9.5.2.2 Nilric: icid, concentrated.

9.5.2.3 S_ulfuric acid, concentrated.

9.5.2.4 Diluting acid solution, an aqueous solution that contains 58 m¢ of the nitric acid ahd 67 m@ of
the sulfuric acid per litre. : 5,

9.5.2.5 Dilute hydrochloric acid, one volume of the hydrochloric acid added to nine volumes of water.

9.5.2.6 Stannous chloride solution, 5 g of crystalline stannous chloride (SnCl,.2H,0) dissolved in 10 m¢

of the concentrated hydrochloric acid by warming, and diluted to approximately 50 m{ with water. Remove
trace amounts of mercury by bubbling nitrogen through the solution for 10 min. LE

9.5.2.7 Mercury standard solutions, as follows:
a) stock standard solution, 1 mg Hg/m¢; and

b) working standard solution, 0,1 pg Hg/m¢{: dilute 1,0 m¢ of the stock standard solution (see (a)
above)to 100 m¢ with the dilute hydrochloric acid (HCI). Then dilute 1,0 m¢ of this solution to 100 m{
with the dilute HCI. Prepare this solution daily. - ' '

9.5.3 Reagent blank
Prepare a reagent blank.
9.5.4 Procedure

9.5.4.1 Accurately weigh out 1 g + 0,1 g of the sample (see 9.2) (caution: do not use more than 300 mg
dry mass; for materials with a high fat content, do not use more than 200 mg dry mass) into the digestion
vessel (see 9.5.1.2), add 5,0 m of the concentrated nitric acid HNO,, and close the vessel by tightening
the screw cap. Place the vessel, without tilting, into an oven preheated to 150 °C for 30 min to 60 min or
until the sample solution is clear. Remove the vessel and allow it to cool to room temperature. Unscrew
the cap, snap on the spout, transfer the contents of the vessel with the aid of the diluting acid solution (see
9.5.2.4) to a 100 m¢ volumetric flask, and dilute to volume with acid solution. R

9.5.4.2 Switch on the mercury hollow cathode lamp, and allow the spectrophotometer to equilibrate fully
at a wavelength setting of 253,7 nm. Pipette 20 m2 of the 100 m sample solution (see 9:5.4.1) into the
reaction flask. Place a magnetic follower in the flask and connect the absorption cell, the reaction flask
and the diaphragm pump in series and in a closed system by means of polytetrafluoroethylene (PTFE)
tubing (see figure 3), minimizing the dilution of the mercury vapour by using tubing of the smallest diameter
and of the shortest length practicable. Ensure that the distance between the lower end of the inlet tube and
the surface of the sample solution in the reaction flask is at least 10'mm.

9.5.4.3 Switch on the magnetic stirrer and the pump. Adjust the absorption reading on the spectro-
- photometer to zero. Switch off the stirrer and the pump.

9.5.4.4 Disconnect the flask, add 1 m? of the stannous chloride solution to the sample solution, imme-
diately reconnect the flask, switch on the magnetic stirrer, continue stirring for 90's, switch off the stirrer
and then immediately switch on the pump. Record the absorption reading as soon as it becomes stable.
Remove the flask and pump air through the system {o remove the mercury vapour. !
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9.5.4.5 Transfer 1,0 m{ of the 0,1 ug Hg/me working standard solution to a reaction fiask, add 19,0 mé
of distilled water and repeat the procedure given in 9.5.4.2, 9.5.4.3 and 9.5.4.4.

9.5.5 Calculation

Measure the absorbance of the 0,1 pg Hg/m@ working standard solution of the reagent biank and of the
sample solution.

If the absorbance of the sample solution minus the absorbance of the reagent blank is less than the
absorbance of the working standard solution, the mercury content of the sample is less than 0,5 mg/kg.

9.6 Determination of antimony

9.6.1 Apparatus

Atomic absorption spectrophotometer. (Refer to the manufaaurer s reference manuals for waveiength
slit width, flame oondmons etc.)

9..6.2 Reegents

9.6.2.1 Potassium iodide.

9.6.2.2 Antimony standard solutions, as follows:
a) stock standard solution: 1 mg Sb/m¢; and
b) . working standard solution: 0,01 yg Sb/md.
9.6.3 Reagent blank

Prépare-é réagén_t blla_'n_k. s

9.6.4 Procedure

9.64.1 Follow the apparatus manufacturer's instructions for the hydride generation for antimony, ensuring
that the antimony is in the Sb'"" state before analysis, by treating the sample and standards with an excess
of potassium iodide.

9.64.2 Measure the absorbance of the 0,01 ug Sbvm{ working standard solution, of the reagent blank and
of the sample solution (using the sample solution obtained in the mercury determination). If the

absorbance of the sample solution minus the absorbance of the reagent blank is less than the absorbanoe
of the working standard solution, the antimony content of the sample is less than 1 mg/kg.

9.7 Determination of protein nitrogen content and calculation of ﬂsh content

9.7.1 Reagents

During the analysis, use only reagents of recognized analytical grade that are free from nitrogen, and use
only distilled water or water of equivalent purity.

9.7.1.1 Hydrogen peroxide solution, 30 % (by volume).
9.7.1.2 Mercuric oxide (HgO).

9.7.1.3 Potassium sultate or anhydrous sodium sulfate.
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9.7.1.4 Sulfuric acid, concentrated (d at 25 °C/25 °C is 1,84).
9.7.1.5 Zinc granules.
9.7.16 Boric ac!d solution, 40 g/l.

9.7.1 7 Sodium hydroxlde-sodium thiosulfate solution 45 %: 450 g of sodium hydrox:de and 80g of
sodiurn lhlosmtate (Nazszoa 5H,0) dissolved in water and diluted to 1 £.

9 7.1.8 Standardimd sulfuric acid solution (G(H2804) = 0,1 mol/g).

9.7.1.9 Screened methyl red lndlcator 0,125 g of methyl red and 0,083 g of methylene blue dissolvad
in 100 m¢ of ethanol (96 % (by volume)), and filtered.

9.7.2 Procedure

9.7.2.1 Accurately weigh out approximately 2 g of the prepared sample (see 9.1) and transfer this test
specimen to a 500 m¢ Kjeldahl digestion flask. Add a few glass beads, 7 g of the potassium suifate (or
anhydrous sodium sulfate), 0,3 g of the mercurlc oxide and 15 m{ of the concentrated sulfuric acid. Slowly
and carefully add 5 m¢ of the hydrogen peroxide solution and leave until the reaclaon has subsided

9.7.2.2 Heat gently until frothing ceases and then heat strongly until the solution clears. Continue the
digestion for at least another 30 min (approximately 1 h is required for complete digestion). -

9.7.2.3 Cool and dilute the contents of the flask with approximately 250 m¢ of water. Cool to ambient

temperature and run 75 m¢ of the sodium hydroxide-sodium thiosuifate solution down the side of the flask
so that it forms a separate layer at the bottom and does not immediately mix with the acid solution. Add
a few granules of zinc.

9.7.24 Connect the flask to a Kjeldahi distillation unit, mix the contents of the flask by gentie swiriing, and
then distil the ammonia (i.e. approximately 150 m¢ of distillate) into an Erlenmeyer flask that contains
50 md of the boric acid solution and three or four drops of the screened methyl red indicator

9.7.2.5 Titrate the ammonia in the Erlenmeyer flask with the standardized sulfuric acid solution.
9.7.2.6 Carry out a blank determination under identical conditions, but omit the test specimen.
9.7. 3 Calculation

9.7.3.1 The protein nitrogen content, expressed as a percentage by mass of the product is gwen by the
following formula: - _

(V-V)xcx2x14
—— _

where
'V isthe sample titre of sulfuric acid, in millilitres;
V, s the blank titre of sﬁliuric_ acid, iﬁ millilitres;
¢ s the concentration of the standardized sulfuric acid, in moles per litre; and

m is the mass of the test specimen, in grams.
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9.7.3.2 Calculate the fish content, expressed as a percentage by mass of the product by mwupiymg the
protein nitrogen content by 37.,5.

NOTE — Where the product contains proteinaceous matter other than fish, apply appropriate comections when assessing the
fish content.

9.8 Determination of chloride content (as sodium chioride)

9.8.1 Reagents

During the analysis, use only reagents of recognized analytical grade and use only distilled water or water
of equivalent purity.

9.8.1.1 Nitrobenzene.

9.8.1.2 Nitric acid, diluted to one-half of the concentrated strength.

9.8.1.3 Sodium carbonate solution, saturated.

9.8.1.4 Standard potassium thiocyanate solution (c(KCNS) = 0,1 mol/¢).

9.8.1.5 Standard silver nitrate solution (c(AgNO,) = 0,1 mol/f), accurately standardized.

9.8.1.6 Ferric alum indicator, a cold saturated solution of ferric ammonium sulfate (NH‘,FQ(S(Z)‘.)2 12H,0)
to which a few drops of the dilute nitric acid (see 9.8.1.2) have been added.

9.8.2 Procedure
9.8.2.1 Take a sample of fish as described in 9.1 and prepare the sample in accordance with 9.1.

9822 Accurately weigh a suitable quantity of the prepared sémple into an evaporating basin or crucible,
moisten this test specimen with the sodium carbonate solution, and dry on a water-bath. Char the dried
specimen and ash it at a temperature not higher than 500 °C.

9.8.2.3 Extract the residue with the dilute nitric acid and filter into a 100 m¢ volumetric flask. Repeat the
extraction and filtration once, wash the filter thoroughly with the dilute nitric acid, dilute the solution in the
flask to volume with the dilute nitric acid, and mix.

9.8.2.4 To a suitable aliquot in a 250 m{ Erlenmeyer flask, add 25 m¢ of the standard silver nitrate
solution, 5 m¢ of the nitrobenzene and 1 m{ of the ferric alum indicator, and shake well. Titrate the excess
silver nitrate with the standard potassium thiocyanate solution until a permanent reddish colour persists
for 15 s. Carry out a blank determination under identical conditions, but omit the test specimen. The
difference between titrations of the blank determination and of the test is the volume (V) of silver nitrate
used in the determination.

9.8.3 Calculation

Determine the chloride content (as sodium chloride), expressed as a percentage by mass of lhé product,
using the following formula:
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Vxecx5845
m

where
V. is the volume of standard silver nitrate solution used in the determination, in milliitres;
¢ isthe concamration'oi the standard silver nitrate solution, in moles per Iiffe; and

m is the mass of the original test specimen represented by the aliquot used in the titration,
in grams. '

10 Methods of microbiological examination

10.1 General
Use aseptic techniques throughout the examination.

10.2 Laboratory glassware

10.2.1 General

Ensure that all glassware used is resistant to repeated heat sterilization and that the glass is free from
inhibitory substances such as heavy metals and free alkalis. Borosilicate glass with an expansion
coefficient of less than 6 x 107° k™' is recommended.

10.2.2 Bottles (universal)

Bottles that have s!andard plastics or metal screw caps, and that have a nominal capacity of

a) 30me,
b) 100 me,
c) 250 mi,

d) 500 m¢, and
e) 1000 mi.
10.2.3 Culture tubes

Rimless cylindrical tubes that have hemispherical ends and a nominal wall thickness of 1,5 mm, and of
diameter and length

a) 16 mm x 160 mm, and
b) 20 mm x 200 mm.

Plug these tubes with cotton wool plugs or with plugs of a foam rubber suitable for autoclaving.
Alternatively, use screw-capped tubes of similar dimensions.

10.2.4 Graduated pipettes

Total delivery pipettes for bacteriological purposes only, that have an outflow opening of diameter 2 mm
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to 3 mm, are graduaied in units of 0,1 m4, and are of sizes tc;g deliver 1,0 mé¢, 5,0 m¢ and 10,0 mé.
10;2.5 Petri dishes '

Petri dishes made of glass or of wettable polystyrene, and of ?diameter and height

a) 90 mmx15mm, |
b) 100 mm x 20 mm, and

) i50 mm x 20 mm.

10.2.6 Volumetric cylinders

Graduated measuring cylinders, with or without stoppers, and of capacities 5 m¢, 10 m¢, 100 m¢ and
1 000 mé.

10.2.7 Sample bottles

Bottles that have mouths of diameter 40 mm to 60 mm, with interchangeable ground-glass or plastics
stoppers or lined metal closures, and of capacity 250 m to 300 m{, of diameter 70 mm to 80 mm and of
height 120 mm to 150 mm.

10.2.8 Culture flasks

Fiasks or botties of capacity 200 m¢, that have standard lined metal or plastics closures similar to those
described in 10.2.2 and 10.2.7 but with holes of diameter 12 mm to 15 mm, drilled through the closuros.-
that can be plugged with cotton wool or other baclena trappmg filters.

10.2.9 Reagent bottles

Bottles of capacity 50 m¢ and 100 m¢ and that have polypropylene or other plastics stoppers of such
design that they can be used to deliver drops of the reagent.

10.2.10 Small test tubes

Rimless cylindrical tubes that have hemispherical ends, a nominal wall thickness of 0,5 mm, a diameter
of 6 mm to 7 mm, a length of 100 mm and a capacity of 2,5 m¢ to 3 m. These tubes can also be used
as long Durham tubes.

10.2.11 Durham tubes
Tubes as described in 10.2.10 but of length 35 mm to 45 mm and of capacity 0,9 m{ to 1,3 ml.
10.3 Equipment

10.3.1 Autoclave

A pressure vessel that is capable of producing steam (or that is connected to a central steam source) and
is.capable of withstanding a pressure of 300 kPa and of attatning a temperature of 121 °C £ 2 °C within
10 min of the beginning of the sterilization cycle.
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10.3.2 Iincubators and water-baths

Incubators and water-baths that have thermostatically controlled heating and cooling devices, and that are
so fitted with means of circulation that the temperature of the total enclosed space is maintained to within
2 °C of the thermostat setting.

10.3.3 Hot air oven (for sterilization by means of dry heat)

A thermostatically controlled oven, heated by electricity or gas and so fitted with means of circulation that
the temperature of the total enclosed space is maintained at 170 °C £ 5 °C, the heat supply being such
that the working temperature is regained within 10 min of the momentary opening and closing of the oven
door.

10.3.4 Homogenizer

A mechanical mixing apparatus of either a rotating or a puisalmg type, and that has sierilizab!e contamers
in which a homogeneous dispersion of the sample and the prescribed diluent can be produced. The
sterilizable containers may be of glass, metal or a suitable plastics material. The homogenizing procedure
shall not reduce the number or viability of the mucro-orgamsms in the sample.

10.3.5 Glass spreaders

Glass spreaders ("hockey sticks") made from glass rods of diameter 3,5 mm and of length 200 mm, by
bending each rod at right angles approximately 30 mm from one end. Smooth the cut ends by heating in
a flame. .

10.3.6 Membrane filters

10.3.6.1 Types
Membrane filters (preferably marked with a grid) that have been proved to provide full bacterial retention
and satisfactory speed of filtration, to be stable in use, and to be free from chemicals that retard the growth

and development of bacteria. Use membrane filters that have a maximum pore size not exoeeding
0,45 ym. _

10.3.6.2 Sterilization

Individually packed membrane filters should have been presterilized by reliable commercial
manufacturers.

It membrane filters are to be sterilized, molsten them with sterile distilled water (to prevent curling),

interleave with filter paper, and pack them tightly into Petri dishes that are kept closed. Stenlsze by
immersing in boiling water for 1 h or by autoclaving at 115 °C for 15 min.

10.3.7 Membrane filter holders

10.3.7.1 Type

A membrane filter holder constructed of non-corrosive, bacteriologically inert material that permits all fluid
being mtered to pass through the membrane.

10.3.7.2 3!8!"“1&“00 _
Assemble the fiiter holder loasely, ensuring that the porous plate is seated flush with the top surface of its

receptacle. Wrap the assembiled filter holder in brown paper or other suitable material and sterilize by
autoclaving at 121 °C + 2 °C for 20 min or by any other suitable method.
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10.3.8 Forceps
10.3.8.1 Type

Round-tipped forceps that have smooth inner surfaces to the'_ir jaws.
10.3.8.2 Sterilization - I_

Sterilize by dipping in methylaled spirits or technical rnethanol and then igniting the adherent liquid.
Alternatively, use any other suitable method.

10.4 Media and reagents

10.4.1 General
10.4.11 Water

Use only glass-distilled water, or demineralized water of equivalent purity, that is clear, colourless and free
from visible suspended matter, and of which the pH value, measured at 25 °C, is in the range 5,0 to 7,5.

10.4.1.2 Quality of ingredients

In the preparation of the media and reagents, use only ingredients of quality acceptable for microbiological
purposes. Use anhydrous salts unless otherwise specified.

10.4.1.3 Accuracy |

Except where otherwise specified, aliow the following tolerances:

a) ontemperatures ..............oiiihnennn t2°C
D) ONMASELS i ..ouvs sanwn vivinmeas s o & +1,0%
CY ONVOIUIMES v i v wmeass swamnis | +1,0%
d) onpHvalue ....................... + 0,1 pH unit.

10.4.1.4 Dehydrated media

Many of the media required are obtainable in dehydrated form and, for uniformity of results, the use of
such media is recommended. If such media are used, follow the manufacturer's instructions strictly
regarding reconstitution and sterilization.

10.4.1.5 Adjustment of pH value

Where the final pH value of a medium or reagent is specified, so adjust the pH value that it is correct at
25 °C. If necessary, adjust the pH value during preparation and, in the case of media, before sterilization.

Unless otherwise specified, use a solution of hydrochloric acid (¢(HCI) = 1 mol/2) or of sodium hydroxide
(c(NaOH) = 1 mol/f), as appropriate, to adjust the pH values.

10.4.1.6 Dispensing

Where specified quantities of media are to be dispensed into bottles, use 30 m{ universal bottles (see
10.2.2(a)) or 16 mm diameter culture tubes (see 10.2.3(a)). Where bulk sterilizing is required, use any
suitable glass container of the required quality (see 10.2.1). Dispense reagents into reagent bottles (see
10.2.9). Stir media constantly while dispensing. Whenever the preparation of slopes for surface cultivation

is required, dispense the medium in 10 m{ volumes and sterilize as specified. Immediately after
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sterilization, and while the medium is still melted, place the bottles or, when relevant, the culture tubes;
on a 1-in-4 sloped surface and allow the medium to solidify.

10.4.1.7 Sterilization

When sterilization by autoclaving is specn‘led and unless otherwise directed, autoclave the medium at
121 °C + 2 °C for 15 min. (This temperature corresponds to a pressure of 103 kPa above atmosphenc
pressure at sea level, i.e. 207 kPa abso!ute )

10.4.1.8 Control of prepared media

Ensure, by suitable incubation tests, that prepared media are sterile and are capable of suppomng the
growth of the relevant organisms under the stated conditions of incubation.

10.4.1.9 Storage of media

Ensure that prepared media are carefully protected from exposure to heat and sunlight and have not
evaporated or changed in concentration or in pH value, and that, unless otherwise specified, they are used
within three months of preparation. _

10.4.2 Buffered isotonic peptone water (diluent)

10.4.2.1 Ingredients

Peptone .......... U e Ceii....10g

Sodiumchloride ........oovvcimiiiiiininieiiinenns 5g
Sodium phosphate dibasic dodecahydrate ........... 35¢
Potassium phosphate monobasic . .................. 159
WERIBE ..vvvinims s e s ponsimnn 60 pianadioia $ 60 vk el 1 000 m¢

10.4.2.2 Preparation
Dissolve the ingredients in water and, adjust the pH value to 7,0. Dispense as follows:

a) 9 me volumes into 30 m{ bottles (see 10.2.2(a));

b) 99 m volumes into 250 me bottles (see 10.2.2(c)); and
c) larger volumes into bulk containers.

Sterilize by autoclaving.

10.4.3 Plate-count agar

10.4.3.1 Ingredients

Agar159

ToyllIE  osovvmmvamims s o e Bl Hrasimss s . 5g
Yeastextract ...........coiiiiinnnn e 2549
GIIEOBE .. sus sovvm ds sy s s eesss vason s 1g .
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10.4.3.2 Preparation

Dissolve the ingredients in the water by boiling. Cool to 50 °C and, adjust the pH value to 7,2. Dispense
15 m¢ volumes into 30 m¢ bottles (see 10.2.2(a)), and sterilize by autoclaving.

10.4.4 Violet red bile agar (VRB glucose agar)

10.4.4.1 Ingredients

AOBE s 2 isia e e iaHE o bianmmms s apmmommme s 12g
GIUCOSE ...ttt e 109
Peptone ... ... 79
Sodium chlonde . . ...t ..5¢g
Yeastextract ...........coiiiiiiiiiiiiiiiineinnnn. 3g
Bilesalts ...........c.coiiiiiiiiiiinn. e 15¢
Neutralred ........coiiiiiiiiii it iiineennns 0,03g
Crystalviolet .......... ... ..cciiiiiiiiiiiin... 0,002 g
WIBHSIE oo wcwin saows evevssssvsgs visiay cidas 1 000 m¢

10.4.4.2 Preparation

Dissolve the ingredients in the water by boiling. Cool to 50 °C and adjust the pH value to 7,4. Aseptically
dispense as follows:

a) 15 ml volumes inlo sterile Petri dishes (see 10.2.5(a) or (b)); and

b) 500 mé into a 1 000 my sterile bottle (see 10.2.2(e)).

Place the bottles in a water-bath maintained at 45 °C, and ailow the plates to solndlfy Use the medium
within 4 h of preparation. i
|

10.4.5 Brilliant green bile medium (single strength)
10.4.5.1 Ingredients

Desiccatedoxbile ...........coiiiiiiiiiiiiiin.... 20g
LEGIOSE . covvvvveanin sessd seuirdn vy oy on ok i 10g
PEPRING oo vunivwiion seess S swn s T e 109
Brilliantgreen ......... ...ttt 0,013¢g
Water ............ P 1000 me

10.4.5.2 Preparation

Dissolve the ingredients in the water and adjust the pH value to 7,4. Dispense 10 m¢ volumes into 30 mé
bottles (see 10.2.2(a)), each containing an inverted Durham tube (see 10.2.11), and sterilize by
autoclaving.

10.4.6 Brilliant green bile medium (double strength)

Prepare this medium as described in 10.4.5, but use double the quantities of ingredients. Dispense 100 m¢

volumes into 250 m{ bottles (see 10.2.2(c)), each containing an inverted small test tube that is used as a
long Durham tube (see 10.2.10), and sterilize by autoclaving.



STAATSKOERANT, 14 MEI 1999 No. 20000 51

10.4.7 Tryptone water
10.4.7.1 ingredients |
g+, o] 1 PP RS 109

Sediint ehioNds . covennny comas pemmens vesmnmi s 5¢9
WEOT L vnemioimn s wonom didod s S350 508 S 6NH e W Ea 1 000 m¢
10.4.7.2 Preparation

Dissolve the ingredients in the water and adjust the pH value to 7,5. Dispense 9 m{ volumes into 30 mé
botties (see 10.2.2(a)), and sterilize by autoclaving.

10.4.8 Kovacs reagent
10.4.8.1 ingredients

p-methylaminobenzaldehyde dibasic . . ................. 50
Amyl alcohol (pyridine-free) ...............oiiinens 75 mi

Hydrochloric acid, concentrated .................... 25 md

10.4.3.2 Prapération
Dissoive the p-methylaminobenzaldehyde in the amyl alcohol, aiding solution by warming in a water-bath

at 50 °C to 55 °C. Cool and add the acid. Protect from light and store at 4 °C. Ensure that the reagent is
light yellow. (Certain brands of amyl aicohol cause the reagent to be a very dark colour and to be

unsatistactory.) Store in 100 m¢ reagent botties (see 10.2.9). Allow to stand for 24 h before use.
10.4.9 Baird-Parker agar

10.4.9.1 Basal medium ingredients

AQAM ..ttt ae 209
e | L e e e 129
TyPIoNe .ot 109
MEat @G o vevis v e ame s e s o ne e 5q
LU CTHONIEE o s cmonminiomms wammmsnsm pummms s 5g
YRR GUITACT . vvvvin vosm e Eqmwsemm s e v ig
WRLBE .covnin cvmmmmms somnms nom sl S 60068 S5 R b5 1000 md

10.4.9.2 Preparation

Dissolve the ingredients in the water by boiling. Cool to 50 °C and adjust the pH value to 7,2. Dispense
90 mé volumes into 250 m{ bottles (see 10.2.2(c)) and sterilize by autoclaving. Store at 4 °C for not longer
than one month.

Before pouring plates, aseptically add 1 m¢ of tellurite solution (see 10.4.10) and 5 ml of egg yolk
emulsion (see 10.4.11) to every 80 m2 of the basal medium, that has been melted and then cooled to
between 45 °C and 50 °C. Mix well and aseptically dispense 15 ml volumes into sterile Petri dishes (see
10.2.5(a) or (b)). Allow to solidify. Use the plates within 24 h of preparation. Dry the surface of the medium
at 45 °C for at least 1 h before use and, just before use, spread 0,5 m{ of sodium pyruvate solution (see
10.4.13) over the surface.
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10.4.10 Tellurite solution
10.4.10.1 Ingredients

Potassiumtellurite .................cooiiiuininn.... 19
12 -] R —— 100 m¢

10.4.10.2 Preparation

Dissolve the potassium tellurite in the water with minimal healmg Sterilize by filtration. Store ina 100 m¢
reagent bottle (see 10.2.9) at 4 °C for not longer than one month

10.4.11 Egg yolk emulsion (approximately 20 % (by volume))

Wash and then disinfect the shells of unbroken fresh hen's eggs. Break the shells, aseptically separate
the yolks from the whites and collect the yolks in a sterile beaker. Add water in the ratio of four volumes
of water to one volume of egg yolk, mix thoroughly and heat in a water-bath at 45 °C for 2 h. Remove the
precipitate by centrifuging, or by allowing the mixture to stand overnight in a refrigerator and decanting the
supernatant fluid. Sterilize the supernatant fiuid by filtration. Dispense 5 m¢ volumes into 250 m? sterile
bottles (see 10.2.2(c)) and store at 4 °C for not longer than one month.

10.4.12 Mannitol sait phenol red agar
10.4.12.1 Ingredients

Sodiumchlofide ...........c.oiiiiiiiiiiiiia 759
T - 15¢
Mannitol .. ..o 109
Peptone frommeat ......... R R e 109
Meatextract .............coiiiiiii e, 1g
PRBNOLTa. o comesmmmmnin v s s 0,025g
L e 1 000 m¢

10.4.12.2 Preparation

Dissolve the ingredients in the water by boiling and adjust the pH value to 7,4. Sterilize by autoclaving and
aseptically dispense 15 m{ volumes into sterile Petri dishes (see 10.2.5(a) or (b)). Allow to solidify. Use the
plates on the day of preparation.

10.4.13 'Sodlum pyruvate solution

Prepare an aqueous solution that contains 200 g of sodium pyruvate per litre and sterilize by filtration.
Pre!erably use only a freshly prepared solutnon Alternatively, store the solution at 4 °C for not more than
3d.

10.4.14 DNAse test agar

10.4.14.1 Ingredients

T POSE oo e 2049
BOBE . v povms sms s AR A SRR 129
Sogium CRIONOE .« iwivmws v s ieeaes @i 5¢g
Deoxyribonucleicacid .. ...........c.oiiiiiiiii... 2g

Water ..........cooviininen... wanme sath s s 1000 m¢
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10.4.14.2 Preparation

Dissoive the ingredients in the water by boiling, and adjust the pH value to 7,4. Sterilize by autoclaving and
aseptically dispense 15 m¢ volumes into sterile Petri dishes (see 10.2.5(a) or (b)). Allow to solidify. Use the
plates on the day of preparation.

10.4.15 Brilliant green solution

10.4.15.1 Ingredients

Briliant green ............oiiiiiiiiiiiann. P 059
Sterilewater ...........ccoiiiiiiiiiiiiiiiiiii 100 m¢

10.4.15.2 Preparation

Dissolve the brilliant green in the water in a sterile flask. Do not heat. Store the solution in the dark for at
least 1 d to effect autosterilization.

10.4.16 Rappapori-Vassiladis magnesium-chioride malachite-green medium (R-V medium)
10.4.16.1 Solution A
10.4.16.1.1 Ingredients

TOORE . o vvvesmismis ses sy s rTis IS mETvEEs 509
Sodim ehlofle x50 i srveinmmaiass s Lvsee 80g
Potassium dihydrogen phosphate (KH,PO,) ........... 169
Water . oo e 1 000 m¢

10.4.16.1.2 Preparation -

Dissolve the ingredients in the water by heating to about 70 °C. Prepare solution A on the day of
preparation of the complete R-V medium (see 10.4.16.4).

10.4.16.2 Solution B
10.4.16.2.1 Ingredients

Magnesium chloride hexahydrate (MgCl,.6H,0) ...... 400,09
Water o e e 1000 m¢

 10.4.16.2.2 Preparation

Dissolve the magnesium in the water. As this salt is very hygroscopic, it is advisable to dissolve the entire
contents of a container of MgCl,.6H,0 rather than use part of the contents. For instance, 250 g of

MgCl,.6H,0 added to 625 m{ of water gives a solution of total volume 795 m¢ and a concentration of about
31,5 g per cent of MgCl,.6H,0. The solution may be kept in a brown glass bottie at room temperature.

10.4.16.3 SolutionC
10.4.16.3.1 Ingredients

Malachite greenoxalate ................coooiiinntn 049
Water .. 100 me
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10.4.16.3.2 Preparation

Dissolve the malachite green oxalate in the water.

The solution may be kept in a brown glass bottle at room temperature.
10.4.16.4 Complete R-V medium |
10.4.16.4.1 Ingredients

|
Solution A (se@ 10.4.16.1) . ..........ovvvnnnnn... 1000 m¢

Solution B (se€ 10.4.16.2) . ........cvvnvnrnnnn.. 100 m¢
Solution C (see 10.4.16.3) .........coviruuurnnnnn. 10me

10.4.16.4.2 Preparation

To 1 000 m¢ of soiution A, add 100 m{ of solution B and 10 m{ of solution C. So adjust the pH value, if
necessary, that, after sterilization, it is 5,2. Distribute before use into test tubes in 10 m¢ quantities. -

Autoclave at 115 °C for 15 min. Store the prepared medium in a refrigerator.
10.4.17 Selenite medium (Stokes and Osborne)

10.4.17.1 Ingredients

Mannitol ...... ... 59
Peplong ...t e 5¢
YEast XIACt . ...\ttt e 59
Sodium hydrogen selenite .......................... 49
Potassium phosphatedibasic ..................... 2629
Potassium phosphate monobasic .................. 1,369
Sodium taurocholate .................couuun.. SR 19
Brilliant green.solution (see 10.4.15) ................. iml

10.4.17.2 Preparation

Dissolve the solid ingredients, except the sodium hydrogen seleriita. in approximately 800 mQ of water by

boiling, and sterilize in butk by autoclaving. Dissolve the sodium hydrogen selenite in approximately 150 mé
of cold water and sterilize the solution (preferably by filtration, or otherwise by heating in steam at 100 °C

for 10 min). Aseptically add this solution and the 1 m2 of brilliant green solution to the sterilized and cooled
bulk of the ingredients. Adjust the pH value to 7,0 and dilute the solution to 1 ¢ with sterile water. Aseptically
dispense 100 m¢ volumes into sterile culture flasks (see 10.2.8). Do not heat the medium further. The

sediment that forms will settle at the bottom of the flask; resuspend it before the medium is used. Use on
the day of preparation.
10.4.18 Brilliant green phenol red agar (Edel and Kampelmacher)

10.4.18.1 Ingredients

BQAE oo 5o saions camue smmms monm smm aon v e mae ane s 12g
POpIONe ... e 10g
I T o T 10g
SUCIOSE ...ttt 10g
Meatextract ..............c.ccoviiiiiiiiiiinnnnn.. 49
Sodiumchloride ............ ..., 3g
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Sodium phosphate monobasic ..................... 064g

PRENOITEO v vveeee e et i et et 0,09 g
Brilliant green solution (see 10.4.15) ................. 1 me

10.4.18.2 Preparation

Dissolve the solid ingredients, except the phenol red, the lactose and the sucrose, in approximately 800 mé
of water and sterilize in bulk by autoclaving. Cool to 55 °C. Dissolve the phenol red and the sugars in
approximately 150 m{ of water and heat in a water-bath at 70 °C for 20 min. Cool to 55 °C and add this
solution, together with the 1 me of brilliant green solution, to the bulk of the ingredients and mix. Adjust the
pH value to 7,0 and dilute the solution to 1 ¢ with sterile water. Aseptically dispense 40 mé volumes into
sterile Petri dishes of diameter preferably 150 mm (see 10.2.5(c)). Although these larger Petri dishes are
preterable, if they are not available use smaller Petri dishes (see 10.2.5(a) or (b)) but prepare twice as
many of them as when larger Petri dishes are used and use a volume of medium that will give the same
depth of medium as in the large Petri dishes. Allow the medium to solidify and dry the surface of the

medium at 50 °C for 30 min before use. Use the plates on the day of preparation.

10.4.19 Cytochrome oxidase test strips or cytochrome oxidase reagent

Commercially availabie.
10.4.20 Triple sugar iron agar
10.4.20.1 Ingredients

1[5 o - AR ——— 20g
ABAE o oo wommness ssaimia s 33 vamai swememmg (R e 12¢g
LACIOSE .. v vt eeee e eteeee et 109
DUITEEE e uesmnsss o sa BN SOSESTHRN FAN RS 109
Sodium Chlonde . ......c.ovivreirneinieaaiaaiaans 5g
MEAE EXITACT .« oo et et e et 3g
Yeast extract ........ccoviiiiiiiii i 3g
GIUCOSE . ..vvtiiiee i S Pammen EREEENR 19
Ferriccitrate “.......cccvuinirinineinennrernannns 03¢g
Sodium thiosulfate pentahydrate .................... 03¢
Phanotrat . oisso i snriies st e e 0,024 g
L', 7| G — P 1000 ml

10.4.20.2 Preparation

Dissolve the ingredients in the water by boailing. Cool to 50 °C and adjust the pH value to 7,4. Dispense
10 m{ volumes into culture tubes (see 10.2.3(a)) and sterilize by autoclaving for 10 min. Allow to solidify
in a sloping position that will give a butt of depth approximately 25 mm and a sloped surface of Iength at

least 30 mm long. The medium should have an orange-red colour.

10.4.21 Urea agar (Christensen)
10.4.21.1 Ingredients

Urea (50 m@ of a 400 g/ sofution) .................... 20g
BOAL . .overonr viihfiia ks S0o RN aaa nEswn Sl EIV Y 159
Soditm chIBRAD. . ... ssvrepavanbarees e sRERGS 59
Potassium phosphate dibasic ........................ 29
GIICOBB. ..o racimeti feauidas swen sbREeEeReIl 51 19
PepING ..o iswiiea eiairicis wnes S5 ieEy i 19

Phanotred. ..o coeavnss v i e B o 0,012g



|
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10.4.21.2 Preparation

Dissolve the ingredients, except the urea, in water by boiling, and dilute the solution to 900 m{. Sterilize
this base in bulk by autoclaving and cool to 50 °C. Add 50 m¢{ of a filter-sterilized solution that contains
400 g of urea per litre, and mix well. Adjust the pH value to 6,8 and dilute the solution to 1 ¢ with sterile
water. Aseptically dispense 10 m{ volumes into 30 m¢{ sterile bottles (see 10.2.2(a)), and aliow to solidify

in a sloping position that will give a butt of depth approximately 25 mm and a sloped surface of length at
least 30 mm.

10.4.22 Lysine decarboxylation medium (Taylor) .

10.4.22.1 Ingredients !

¢-lysine hydrochloride monobasic . ..................... 50
Yeastextract .............iiiiiiiiiiiiiiiiiiiaas 3g
GIUCOSE ..ot e 1g
Bromocresol purple . . ..o oot 0,015¢g

e R —— S —————— 1,000 me

10.4.22.2 Preparation

Dissolve the ingredients in the water and adjust the pH value to 6,8. Dispense 10 m{ volumes into 30 m¢
bottlas (see 10.2.2(a)) and sterilize by autoclaving.

10.4.23 B-galactosidase reagent

10.4.23.1 Ingredients

Scdium phosphate monobasic .................... . -0.695 g
Ortho-nitropheny! B-g-galactopyranoside ............. 0,08 g
Sadium hydroxide solution, 0,4 g/ ............. 3 m{ approx.

10.4.23.2 Procedure - !

Dissolve the sodium phosphate in 15 m{ of water. Adjust the pH value to 7,0 with the sodium hydroxide

solution. Dissolve the galactopyranoside in this solution, and dilute to 20 m¢. Store at 4 °C for not longer
than one month. ' '

10.4.24 Voges-Proskauer medium

10.4.24.1 Ingredients

T T 74
GIUEDSE. o saess v suLNTEEFEvETs SOas SRS Ve 5¢g
Potassium phosphatedibasic .................. R 5¢g
Water .o 1 000 m¢

10.4.24.2 Preparation

Dissolve the ingredients in the water and adjust the pH value to 6,9. Dispense 0,2 m{ volumes into small
test tubes (see 10.2.10) and sterilize by autoclaving.

10.4.25 Creatine solution

Prepare an aqueous solution that contains 5 g of creatine hydrate monobasic per litre. Store in reagent
bottles (see 10.2.9) at ambient temperature for not longer than one month.
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10.4.26 a-naphthol solution

U,s-ing' 96 % (by mass) to 100 % (by mass) of ethanol as the solvent, prepare an aqueous solution that
contains 60 g of a-naphthol per litre. Store in reagent bottles (see 10.2.9) at ambient temperature for not
Io:nge_r lhan one month.

10.4.27 Potassium hydroxide solution

Prepare an aqueous solution that contains 400 g of potassium hydroxide per litre. Store at ambient
temperature in bottles fitted with alkali-resistant plastics stoppers. Do not use glass stoppers. Avoid undue
exposure to the atmosphere. :

10.4.28 Saline solution

10.4.28.1 Ingrediénls

Sodidm chioridas : suwws vesenens v » e 85¢
WRHBE .. vy mcnins malieeid B AR SR ST e 1000 m¢

10.4.28.2 Preparation

Dissolve the sodium chloride in the water. Dispense 9 m{ volumes into 30 m{ bottles (see 10.2.2(a)) and
sterilize by autoclaving. AU :

10.4.29 Polyvalent anti-Salmonella"0" serum

Use commercial anti-sera against the somatic antigens of a sufficiently large number of Salmonella
serotypes, to make it uniikely that an as-yet-unencountered type would lead to a false negative reaction.
In ali cases, the groups A to G should be adequately represented. For each anti-serum or mixture of anti-
sera, follow the instructions of the anti-serum manufacturer. :
10.4.30 Polyvalent anti-Salmonella"H" serum

Use commercial anti-sera against the flagellar antigens of a sufficiently large number of Salmonella
serotypes to detect both specific and. non-specific factors, excluding tactor "I". For each mixture of anti-
sera, follow the instructions of the anti-serum manufacturer.: : : _
10.4.31 Polyvalent anti-Salmonella "Vi " serum

Use commercial anti-sera. Follow the manufacturer's instructions strictly.

10.4.32 Gram-negative medium

10'.4.32.1 Ingredients

POlypepton® . . ..o iiii L.20g
Sodium ChIOMNAR . . . e 59
SOdIUM CItrATE . . .ottt i 5g
‘Potassium phosphatedibasic ......................... 4g
Mannitol . ..o T 29
Potassium phosphate monobasic . ................... 159
CHUCIEG . ooy onmmnmmn s spmmmyims welbdil S50 ¥ifo 50 £ 19
Sodium desoxycholate ............... e 059

NIBEEE: (oo o v gisss Sosotmn Samids wal s mees 1 000 m¢
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10.4.32.2 Preparation

Dissolve the ingredients in the water and adjust the pH value to: 7.0. Dispense 100 m? volumes into culture
flasks (see 10.2.8) of capacity at least 200 m? and sterilize by autoclaving at 115 °C for 20 min.

10.4.33 XLD medium
110.4.33.1 Ingredients

YOSt ORIAlE & covvn vovnn suses dinin aovn L v 30g
lysine HCI ... e 500
XYI0SE .ttt e 375¢g
LactosSe ...........iiiiiii s 750
Sucrose ...l R e 75¢
Sodium desoxycholate ................c..iiiiiiiin. 1.0g
Sodiumchlonide . ...........ciiii i 50¢
Sodium thiosulfate . .......... e 68g
Ferric ammoniumcitrate .. ...................c..... 08g
Phenolred ...t 0.08¢g

AOAE 5055 50 tiunie maems spems womme SaummASmmmE S 1254

10.4.33.2 Preparation '

Suspend the ingredients in the water. Adjust the pH to 7,4 £ 0,2. Heat with frequent agitation until the
medium boils, Do not overheat. Transfer immediately to a water-bath at 50 °C. Pour into plates as soon
as the medium has cooled.

It is important to avoid preparing large volumes which will cause prolonged heating.

10.4.34 Polyvalent anti-Shigella "O" serum

Use commercial polyvalent anti-sera against the somatic antigens, mciudlng antibodies, of at least Shfgsﬂa
serotypes 1 1o 15. ;

10.4.35 Egg-yolk-free tryptose-sulfite-cycloserine a95ar (SC agar)

10.4.35.1 Base !
10.4.35.1.1 Ingredients

Tryptose! . ... e 15040
T L Y Iy 509
Yaastoxiracl .o cewne s SRR SNEE VR s 5049
Disodium disuilfite (Na,S,0 2'1) anhydrous ......... e 5049
Ammonium iron (Ilf) citrate® . ......... ... . ... ... .. 1,09
BGEEY ccoi o s o e S S G GRS 2 12gto18g
Water ... .. e 1000 me¢

1) The names tryptose and soytone are used at present only by certain producers of media. Any other pancreatic casein or
soybean digest that gives comparable results may be used.

2) This reagent should contain at least 15 % (by mass) or iron.

3) Depending on the gel strength of the agar.
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10.4.35.1.2 Preparation

Dissolve the mgfedaents in the water by boiling. So adjust the pH value that it will be 7,6 after sterilization.

Transfer the base to tubes or flasks or bottles of capacity not more than 500 m¢. Sterilize for 10 min at
121 °C. Store in a refrigerator at 4 °C + 2 °C.

Discard unused medium 2 weeks after preparation.
10.4.35.2 D-Cycloserine solution
10.4.35.2.1 Ingredients

D-Cycloserine (use white crystaliine powderonly) ...... 4049
Waler.... comse S FORp T —— 100 m¢

10.4.35.2.2 Preparation
Dissolve the D-Cycloserine in the water arid sterilize the solution by filtration.

10.4.35.3 Complete SC agar medium

Before plating (see 10.12.1), add 1 m{ of the sterilized D-Cycloserine solution (see 10.4.35.2) to each
100 m{ of sterile melted base (see 10.4.35.1) at 50 °C.

10.4.36 Motility-nitrate medium

10.4.36.1 Ingredients

Peptone .......... % WA SRR RS ST 509
MEAt BXATAEL .+ . s civss smmvimms smsss s e e s wommsiam e 309
(2711 (o1 {07 - CHRME T8 s g o 50¢g
OB o sacrimmps spmesmoEsEESEOEE St 509
Potassium nitrate (KNO3) ..........c.ooeveinnnnnn. 109
Disodium hydrogenorthophosphate (Na,HPOQ,) ........ 259 -
AGATY .. sanirnn i some ey Gemmsen bS5 SRS 1gto5g
WATET ovovmvanian datimoesis saiesss Cumimimms o e s 1 000 m¢

10.4.36.2 Procedure

Dissolve the ingredients in the water by boiling. So adjust the pH value that it will be 7,3 after sterilization.
Transfer the medium to culture tubes in 10 m@ quantities and sterilize at 121 °C for 15 min. If not used the
same day, store the medium in a refrigerator at 4 °C + 2 °C.

Just prior to use, heat in boiling water or flowing steam for 15 min and then cool rapidly to the mcubatuon
temperature.

Discard unused medium 4 weeks after preparation.

4) Depending on the gel strength of the agar.
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10.4.37 Lactose-gelatine medium

10.4.37.1 Ingredients

Tryptose™ .. ..o 15,09
YORSE XAt .o covnn wowwer swmumans cnman v s e 10,0g
LACIOSE oo sivums vmams vnisnsooemmmmss s@ma wumss S 10,0g
Gelatine .........ccoiiiiiiiii i 120,09
Phenolred .........oouviiiiniiiiiieiiieinnnnn 0059
WBBE oovismnmensmnyn veein s e e cip 1 000 m¢

10.4.37.2 Preparation

Dissolve the ingredients, except the lactose and phenol red, in the water. So adjust the pH value that it

will be 7,5 after sterilization. Add the lactose and phenol red, dlspense 10 m{ quantities into test tubes
and sterilize at 121 °C for 15 min.

If not used the same day, store the medium in a refrigerator aft 4°C+2°C.

Just prior to use, heat in boiling water or flowing steam for 15 min and then cool rapidly to the incubation
temperature. !

Discard unused medium 3 weeks after preparalion.
10.4.38 Vibrio enrichment medium (double strength)
10.4.38.1 Ingredients

Sodiumchloride . .........oiiir i 4049
Tryplone . ... 20g
Sodium taurocholate ...............................100
Sodiumcarbonate ..............ciiiiiiiiiii .. 2g
i R e T o e 29
Potassium tellurite solution, 1 g/t, filter-sterilized . . . . . .. 20 md

10.4.38.2 Preparation

Dissolve all the ingredients, except the potassium tellurite solution, in approximately 900 m¢ of water by
boiling. Adjust the pH value to 8,7 and sterilize the resulting basal medium by autoclaving. After cooling
to below 45 °C, aseptically add the potassium tellurite solution. Re-adjust the pH value to 8,7 and dilute
the solution to 1 ¢ with sterile water. Aseptically dispense 100 m¢ volumes into 250 m¢ sterile botties (see
10.2.2(c)). Use the medium within 2 h of adding the potassium tellurite solution.

The basal medium, i.e. the medium without the potassium tellurite solution, is stable at 4 °C for upto3d
only.

5) The name tryptose is used at present only by certain producers of media. Any other pancreatic casein digest that gives
comparable results may be used.
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10.4.39 Vibrio diagnostic agar

10.4.39.1 Ingredients

BUCLOSE = sovivs vuwinans s soumin s ososiain (i s 209
OB oo oy s ey hyn vtas R S S 15¢
Sodium chlonde . ... oo i 10g
SOAMERAE = conunmsy srsmeammemuin SR v 109
Sodium thiosulfate pentahydrate ..................... 109
SOHOOIE PEPIONG - ovmmmn s swmmwmes s wmmsssme s 109
Desiceated 0X DB . cvvvs vvwnvasmmnwns preesrne s n=oas 5¢g
YEASTBRIEEL v vwmss cvmeynserenms smgsmsms v e mme 59
Sodium taurocholate . .......c.ooiiiiiiiiii i 3g
Ferriccitrate .. ... oo v i ....10
Bromothymolblue ..........ccovviiiniiiiiinnnn. 0,049
Thymolblue ...t 0,049
WRIBE i cnevy oviinis Semeones swammrs T i 1 000 mé

10.4.39.2 Preparation
Dissolve the ingredients in water by boiling. Do not overheat. Do not autoclave. Cool to 50 °C, adjust the

pH value to 8,6 and dilute the solution to 1 ¢ with sterile water. Aseptically dispense 15 m{ volumes into
sterile Petri dishes (see 10.2.5(a) or (b)). Allow to solidify. Use the plates within 3 h of preparation.

10.4.40 Lysine-indole-motility-hydrogen-sulfide agar (containing 30 g/t of sodium chloride)

10.4.40.1 Ingredients

Sodium Chlonde . . ...t e e e e i e e 30g
TOYPIONG it 15¢
0-lysine hydrochloride monobasic . .. ................0. 59
Meatpeptone . ..........cvvurraneeennnnns RO 5g
MOat BXIBEE ... comamman powanms v i s e o 3g
YRASE DMLY i oo snmmsn vnwwmmns smmsemns saammmmns wr 3g
Agar ............. PP 20
GIUCOSE .« v vii ettt 19
Ferric ammonium Gitrate . .......covvvvnnrvneennnnns 054@
Sodium thiosulfate pentahydrate .................... 03g
Bromocresol purple . . ...t 00169

Water ............ D R S—— 1 000 m¢
10.4.40.2 Preparation
Dissolve the ingredients in the water by boiling. Cool, and adjust the pH value to 7,4. Dispense 5 m{

volumes into culture tubes (see 10.2.3(a)). Sterilize by autoclaving and stopper the tubes tightly to prevent
loss of moisture.
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10.4.41 Inactivator solution

10.4.41.1 ingredients

Polyoxyethylene sorbitan mono-oleate . . .......... apes s 2 g

Sodium taurocholate ............... ..., 1g
Gelatine ...................... s e 1g
Sodium thiosulfate pentahydrate .................... 03¢
Potassium phosphate monobasic . ................... 014g
Sodiumcitrate .............iiiiii i 01g
Water ....... o A SRR R R A R 1000 mé

10.4.41.2 Preparation
Dissolve the ingredients in the water and adjust the pH value to 7,2. Dispense 9 m{ volumes into 30 m¢
bottles (see 10.2.2(a)). Sterilize by autoclaving. _

10.4.42 Nitrite-detection reagent i
10.4.42.1 5-amino-2-napthalenesulfonic acid (5-2 ANSA) solution

Dissolve 0,1 g of 5-2 ANSA in 100 m¢ of 15 % (by volume) aceiic acid solution. Filter through filter paper.
Store in a well-stoppered brown bottle (preferably with a bulb-type dropper) at 4 °C.

10.4.42.2 Sulfanilic acid solution

Dissolve 0,4 g of sulfanilic acid in 100 m¢ of 15 % (by volume) acetic.acid solution. Filter through filter
paper. Store in a well-stoppered brown bottle (preferably with a bulb-type dropper) at 4 °C.

10.4.42.3 Preparation of complete reagent
Mix equal volumes of the two solutions (see 10.4.42.1 and 10.4.42.2) just before use.
Discard unused reagent immediately.

10.4.43 m-Endo agar LES

10.4.43.1 Ingredients

Agar ............ SNSRI 0 SN, Fewwes 18100
LI (o] o1 A P 949
TryploSe . . oo e e 7549
TryptONe L. e 3,790
Sodiumchloride .............iiiiiiii i 3,79
Thiopeptone .. ...t .. 379
Dipotassium phosphate . . ................. ... ..., 3.3¢g
Sodium sulfite .............. 8 Ee s b e v v 101G
Yeastextract ..........ccocvviviiiiiiinnnnenn. ... 12g
Monopotassium phosphate .. ............... T SR & 109
Basicfuchsin ......... ... ittt 0.8g
Sodium desoxycholate ............................ 0,19
Sodium lauryl sulfite ............... . ... 0,05¢

water ............ e e 1000 me
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10.4.43.2 Preparation

Suspend the ingredients in the water. Add 20 m{ of ethanol (35 % (by volume)) and allow to stand for
10 min. Dissolve the ingredients completely by heating to boiling. Cool to between 45 °C and 50 °C and
dispense into Petri dishes, ensuring that the depth of the medium in each plate is at least 3 mm.
10.4.44 mFC agar

10.4.44.1 Ingredients

BOAE o nsin vosieih suein s s VS S 13g
LACIORE: o desavimre sl geassanimms ssessemnie 125¢g
TOYPIOSE - oi cvsvin oo vionin va v o s viavess R 109
ProteosepeptoneN0.3 ...t .....5g
Sodium chloride .. ...........co.unn. s GRRIRERS W 5¢g
Yeast XIratt . con i cusiin snwisne s e e s e e senm 39
Bl BARE NG, @i simiesssmmng vasm s s s 159
Aniline blue (waterblue) ...........c...ciiiiiiienann 019
T I e 1000 md

10.4.44.2 Preparation

Suspend the ingredients in the water and dissolve completely by heating to boiling. Cool to between 45 °C
and 50 °C and dispense into Petri dishes, ensuring that the depth of the agar in each plate is at least 3 mm.

10.4.45 Lauryl tryptose broth (single strength)

10.4.45.1 Ingredients

TOPPIDEO o s mwins somoemrammmmen mummmmys LR 20¢g
1571 Lo < P I 59
Sodiumchloride . ..........coiviiiine. e T Or 5¢g
Dipotassiumphosphate . ...............oooiinienn. 2759
Monopotassium phosphate . .............oevinen.n. 2,759
Sodium lauryl sulfate, speciallypure ............... ..01g
WRIBE e snmin mvimie eumes GREGNS®S SUEEE 1000m¢ -

10.4.45.2 Preparation

Dissolve the tryptose, lactose, sodium chioride and phosphates in the water by warming. Add the sodium
lauryl sulfate and mix gently to avoid froth formation. Adjust the pH value t0 6,8 and dispense 10 md
volumes into 30 me bottles (see 10.2.2(a)), each containing an inverted Durham tube (see 10.2.11).
Sterilize by autoclaving.

10.4.46 Lauryl tryptose broth (double strength)

Prepare this medium as described in 10.4.45, but use double the quantities of ingredients. Dispense 10 m¢
volumes into 30 m{ bottles (see 10.2.2(a)), each containing an inverted Durham tube (see 10.2.11).
Sterilize by autoclaving.



|
64 No. 20000 GOVERNMENT GAZETTE, :14 MAY 1999

10.4.47 Peptone water

10.4.47.1 Ingredients

PepIONg . ...\ 10g

Sodium chlonide . . ... 5¢g
WEIST ovoms vt svssn v Sxavses: ireseda v 1 000 m¢

10.4.47.2 Preparation

Dissolve the ingredients in the water and adjust the pH value to 7,5. Dispense 9 m{ volumes into 30 m¢
bottles (see 10.2.2(a)), and sterilize by autoclaving. '

10.4.48 Lactose peptone water

10.4.48.1 Ingredients

PERHERE 2 somns siess R HETioE: MG e (e 10¢

Lactose ......... I Y SRR SR NS e 10g
Sodiumchloride . ............ ... ... ... ... ...0000uBg
Phenol red solution (0,4 g of phenol red per ;

100meofwater) . ... 2,5ml
WIATEE =i sonoin s dvanm Paresaie i S sinat st & 100 m!

10.4.48.2 Preparation

Dissolve the ingredients in the water, adjust the pH value to 7,5 and add the phenol red solution.
Dispense 10 m¢ volumes into 30 m{ bottles (see 10.2.2(a)) or into culture tubes (see 10.2.3(a)), each
containing an inverted Durham tube (see 10.2.11). Sterilize by autoclaving. Alternatively, steam for 20 min
on each of three successive days. Test for sterility by incubation at 37 °C for 24 h.

10.4.49 Selective pre-enrichment medium: %2 Fraser broth

10.4.49.1 Base

10.4.49.1.1 Ingredients

Meat peptone (peptic digest of animal tissue) .......... 50¢9

Tryptone peptic digestof casein ............ S e 50g
Meat @Xfract - .. «vwwn wussmimn vasmeaae swws o s e 5049
VEASTEMIEEEE: v comws ommmmmns s 6 iR GREmss 5w 509
SO SHOAAE oo smavsmis cwms svssmmes s o 2004g
Di-sodium hydrogen phosphate (2H,0) .............. 12049
Potassium di-hydrogen phosphate . ................. 1,36¢
T E LSO S TSRS 1.0g
Lithiumchloride ......... .. ... .. i 30g
Sodium salt of nalidixicacid ....................... 001g

NEUETS waseroes wisossn pusssionsins sosesenss Eamsmmionsets Asan s 1.000 me
10.4.49.1.2 Preparation '
Dissolve the dehydrated base components or the complete dehydrated base in the water by heating to

about 70 °C. Distribute the basal medium in flasks of suitable capacity to obtain the portions necessary
for the test. Sterilize at 121 °C for 15 min.

20000—2
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10.4.49.2 Acriflavine solution
10.4.49.2.1 Ingredients

Acriflavine .......coiviiiiniinneas e SRR 0,125¢g
WAl .ottt e e 100,0 m¢

10.4.49.2.2 Preparation

Dissolve the acriflavine in the water. Sterilize by filtration.
10.4.49.3 Ferric ammonium citrate solution
10.4.49.3.1 ingredients

iron () ammoniumcitrate ............. ... ool 509
WEIBE i swamscs vees sveimss e o v 100,0 ml

10.4.49.3.2 Preparation
Dissolve the iron (lI) ammonium citrate in the water. Sterilize by filtration.
10.4.49.4 Complete ¥ Fraser broth

immediately before use, add 1,0 m{ portions of acriflavine solution (see 10.4.49.2) and ferric ammonium

citrate solution (see 10.4.49.3) to each 100 m¢ of basal medium (see 10.4.49.1). Mix gently. So adjust
the pH value of the complete medium that itis 7,2 £ 0,2.

10.4.50 Selective enrichment medium: Fraser broth
10.4.50.1 Base
10.4.50.1.1 Ingredients

Meat peptone (peptic digest of animal tissue) .......... 509
Tryptone peptic digestofcasein ..................... 5049
Meatextract . i o evmm paainans sveis deieuese e 5049
Yeastextratl :.uvewws svoss pavaatedn wewms v s 50g
Sodiumchloride . ... e 20,09
Di-sodium hydrogen phosphate (2H,0) .............. 12,09
Potassium di-hydrogen phosphate .................. 1,35¢g
PESGUNN i cunmeininine v ommmemsn o s o @ s 1.0g
(7 1) et 114 U |- S —— . 30g
" Sodium salt of nalidixicacid ....................... 0,02g
Water ............. SR SRR S S 1 000 m¢

10.4.50.1.2 Preparation
Dissolve the dehydrated base components or the complete dehydratéd base in the water by heating to

about 70 °C. Distribute the basal medium in 10 m{ volumes in 30 m¢ bottles (see 10.2.2(a)). Sterilize for
15 min at 121 °C. ;

96455—3 20000—3
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10.4.50.2 Acriflavine solution
10.4.50.2.1 Ingredients

Acriflavine .............. s cme v vivees Oiea B
L P P i . ... 100,0 m¢

10.4.50.2.2 Preparation

Dissolve the acriflavine in the water. Sterilize by filtration.
10.4.50.3 Ferric ammonium citrate solution
10.4.50.3.1 Ingredients

Iron (Il) ammoniumcitrate ......................... 5040
Water .. e 100,0 mé

10.4.50.3.2 Preparation
Dissolve the iron (Ilf) ammonium citrate in the water. Sterilize by filtration.

10.4.50.4 Complete Fraser broth

immediately before use, to each tube (10 m{ volumes) of base (10.4.50.1) add 0,1 m{ portions of
acriflavine solution (see 10.4.50.2) and ferric ammonium solution (see 10.4.50.3). Mix gently. So adjust
the pH value of the complete medium that it is 7,2 + 0,2.

10.4.51 First selective plating-out medium: Oxford é_gar

10.4.51.1 Agar base

10.4.51.1.1 Ingredients

Columbiaagarbase .............cvevieivvnnnss 390g
RBBCUHN oo covvin v s vvves S ey S0 T 1,09
Iron () ammoniumcitrate ......................... 05¢
Lithiven ehionde . ... coswevi somvie sasveee v 15,09
Water . e e 1 000 m

10.4.51.1.2 Preparation

Dissolve the solid ingredients in the water by boiling. Sterilize at 121 °C for 15 min.
10.4.51.2 Supplement for 500 m? medium

10.4.51.2.1 ingredients

Cycloheximide ..........cooiiiiiiiiinnnennn, 200,0 mg
Colistinsulfate ............... .. coiiiinieiiinn. 10,0 mg
AROHBVING oo s commmsenmemmss Lamanom «aess 2,5mg
CRTOMOMATY oovin vnvnon wnmmn smamemns v cossms 1,0mg
FOSIOMYBIN oo s somms svsmiwmmemnes ow s 50mg
ERANOL vz 55 e 5005, 55,0500 50 b mmommimsnonss sismomsnenis aia 25mil

NMBEET oo o i i AR W REIEe S e e o5 25ml
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10.4.51.2.2 Preparation
Dissolve the solid ingredients in the ethanol/water mixture and sterilize by filtration.

10.4.51.3 Preparation of complete Oxford agar medium

Take 500 me of the agar base (see 10.4.51.1). Sterilize in the autoclave set at 121 °C for 15 min. Cool
to 50 °C and aseptically add the supplement (see 10.4.51.2). So adjust the pH value of the final medium
that it is 7,0 at 25 °C.

10.4.52 Second selective plating-out medium: PALCAM agar

10.4.52.1 Agar base
10.4.52.1.1 Ingredients

Pancreatic peptone of casein® ..................... 2309
512 1o 2 R [ 1,09
Sodiumchloride . ... 5049
AQAr s g0gto18g
Yeastextract ......... ..ot T ;. 3.0¢g
D-glucose ............. ¥, ae e e e womemimsnd S R A 059
D-mannitol ..... SRR W~ 3y -~ 10,09
Y o1 11| s BV PP 08g
Iron (lll) ammonium citrate ................. e 059
Phenolred ........... e B B (R T 008g
Lithium chloride ........c.coeeeniniiiiiiiianan, . 15,09

WWATEE s srvmresmonin s s sss 5 oo W o 1000 md
10.4.52.1.2 Preparation o

Dissolve the dehydrated base companents or the complete dehydrated base in 960 me of the water by
boiling. Adjust the pH value to 7,2 t 0,1. Sterilize by autoclaving at 121 °C for 15 min. Cool to 50 °C.

10.4.52.2 Polymyxin B sulfate solution
10.4.52.2.1 Ingredients

Polymyxin B sulfate (100000iu) .......... e 019
WERBE ... fen sommniimms s dfbiis SodEaRL dRbRTEEUE 100,0 m¢

10.4.52.2.2 Prepqration

Dissolve the Polymyxin B éulfate in the water. Sierilizé by filtration.
10.4.52.3 Acriflavine hydrochloride solution |
10.4.52.3.1 Ingredients

ACHIAVING ... ittt i i i 0,05¢g
Ehantl ..o coem srvisuns ovsssigaies : S i 50,0 m¢
WELBE .. covmiin soimm s 55 awses s w6 s s s 50,0 md

6) Or other peptones of equivalent quality.

7) Depending on the gel strength of the agar.
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10.4.52.3.2 Preparation

Mix the ethanol with the water and dissolve the acriflavine in the ethanol/water mixture. Sterilize by
filtration. <

10.4.52.4 Sodium ceftazidime pentahydrate solution
10.4.52.4.1 Ingredients

Sodium ceftazidime pentahydrate ................. 0,116g
Water ........... , enpa LA B 100 m¢

10.4.52.4.2 Preparation

Dissolve the sodium ceftazidime pentahydrate in the water. Sterilize by filtration.
10.4.52.5 Complete PALCAM medium

10.4.52.5.1 Ingredients

Basal medium (see 10.4.52.1) ........covvinienns 960,0 m¢

Polymyxin B sulfate solution (see 10.4.52.2) .......... 10 md
Acriflavine hydrochloride solution (see 10.4.52.3) ..... 10,0 me
Sodium ceftazidime pentahydrate solution ;
(528 10.4.52.4) ..o 20 m¢

10.4.52.5.2 Preparation :
To the molten basal medium at 47 °C, make the following additions, mixing gently between each addition:
- Poiyrnyxin B sulfate solution

- Acriflavine hydrochlioride solution. -

— Sodium ceftazidime pentahydrate solution.

Maintain the complete medium at 47 °C, and as quickly as possible, pour 15 m{ into each of an
appropriate number of Petri dishes. Allow to solidify.

Immediately before use, dry the surface of the agar plates carefully (preferably with the lids off and the
agar surface downwards) in an oven controlled at 50 °C for 30 min, or until the surface of the agar is dry.

10.4.53 Solid culture medium: Tryptone soya yeast extract agar (TSYEA)

10.4.53.1 Ingredients

Tryptonesoyabroth.......... ... ... ... ...oit. 30,09
Yeastextract .........c.coviiniieneiiiiiinanennnn 60g
Agard L. 12,0t018¢g

WEIBT o mmpumiorsmermem IRess oreEmsr cres i 1000 m{

10.4.53.2 Preparation
Dissolve components or complete dehydrated medium in the water by boiling. So adjust the pH value,

8) Depending on the gel strength of the agar.
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if necessary, that, after sterilization itis 7,3 at 25 °C. Dispense quantities of about 6 m{ of the solid culture
medium into tubes. Autoclave the tubes at 121 °C for 15 min. Allow to set in a sloping position.

For the preparation of agar blales, sterilize the solid medium in flasks or ijottles of suitable capacity.
Dispense the medium, while still liquid, in quantities of about 15 m{ into sterile Petri dishes and allow to
solidify. : : -

10.4.54 Liquid culture medium: Tryptone soya yeast extract broth (TSYEB)

10.4.54.1 Ingredients

Tryptone soyabroth............ S T 30,0g
Yoast oXIranl ... sl i e sdns g p e s 6,09

WaaLEE .ottt e e e 1000 ml

10.4.54.2 Preparation

Dissolve components or complete dehydrated medium in the water by boiling. So adjust the pH value,
if necessary, that, after sterilization, it is 7,3 at 25 °C. Dispense quantities of about 6 m¢ of the medium
into tubes. Autoclave the tubes at 121 °C for 15 min. :

10.4.55 Blood agar

10.4.55.1 Blood agar base No. 2

Meatpeplone . ........ocvirieirienienenanenneans 15,09
LIVBrAHGOSE v v ivv i svmma e smm sme v vms suimny G 254
Yoeastextract . ....ovevccverrnesarrnsararnanessenes 5049
Sodiumchionide .........cooveiiiiiiiiiieaannnn s 50Q
AGar® e 120gto18g

10.4.55.2 Liquid media

WIHTET i v e siimns s Sasiimses 1 000 m{
Horse or sheep defibrinatedblood .................. 70 ml

10.4.55.3 Preparation

Dissolve the dehydrated blood agar base No. 2 in the water by boiling. So adjust the pH value, if
necessary, that, after sterilization, it is 7,0 at 25 °C. Dispense the medium into tubes or flasks of capacity
not more than 500 m{. Autoclave the blood agar base at 121.°C for 15 min. Cool the medium to 47 °C.
Add the defibrinated blood and mix well.

Dispense the medium in quanlities of about 20 m{ into sterile Petri dishes and allow to solidify. For the
preparation of agar plates, sterilize the solid medium in flasks or botties of suitable capacity. Dispense
the medium, while still liquid, in quantities of about 15 m¢ into sterile Petri dishes and allow to solidify.

9) Depending on the gel strength of the agar.
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10.4.56 Carbohydrate utilization broth
10.4.56.1 Base
10.4.56.1.1 Ingredients

Proteose Peplone ............c.veeueieiinneneaens 1009

BOBEEXIEGL o v wduun jngy avoss e RS R 1,0g
SO CHIOHAE .« i iviii vivie s swevivs v 5049
Bromocresolpurple ............. ... R 002g
Water ..o e 1 000 m¢

10.4.56.1.2 Preparatlon

Dissolve the components in the water by boiling. So adjust the pH value, if necessary, that, after
sterilization, it is 6,8 at 25 °C. Dispense the medium into tubes in such quantities that, after sterilization,

9 m¢ will remain. Autoclave the tubes at 121 °C for 15 min. |
10.4.56.2 Carbohydrate solutions |
10.4.56.2.1 Ingredients . ;

Carbohydrate (100 m¢ of L-rhamnose solution and
100 m{ of D-xylose solution) ...............cccuvn... 50g
WEISE s ssaaiminiiemn BB P i 100 m¢

10.4.56.2.2 Preparation

Dissolve separately each carbohydrate in 100 m¢ of water. Sterilize by filtration. So adjust the pH value,
if necessary, that, after sterilization, it is 6,8 at 25 °C. Dispense the medium into tubes in such quantities

that, after sterilization, 9 m2 will remain. Autoclave the tubes at 121 °C for 15 min.

10.4.56.3 Complete carbohydrate utilization broth

For each carbohydrate, aseptically add 1 m{ of carbohydrate solution (see 10.4.56.2) to 9 m{ of the base
medium (see 10.4.56.1). if smaller volumes of base medium are prepared add correspondingly smaller
volumes of the carbohydrate solution.

10.4.57 Motility medium

10.4.57.1 ingredients

Casein peptone ....... s S R R SR 20,6 g

MICHL DA oo coins varmaumin s w6 e EvnG DR 6,19
AOHE o ssosmmssam s mmss SERvREms Srmes SO i & 35¢g
WELE -ovsimn v sviins S0aEn Ss s ok A e 1 000 m¢

10.4.57.2 Preparation

Dissolve the components in the water by boiling. So adjust the pH value, if necessary, that, after

sterilization, it is 7,3 £ 0,2 at 25 °C. Dispense the medium into 1ubes in quantities of about 5 m{. Autoclave
the tubes at 121 °C for 15 min. |



STAATSKOERANT, 14 MEI 1999 _ No. 20000

7

10.4.58 Brain heart infusion broth

10.4.58.1 Ingredients

Brain heart infusionsolids ......................... 1754
TRYPRORE . 1ovinn e momiss ERNomIEN SISAMENS BT 1009
Dextrose .......ccovviiiiiiiinnnn. s 20g
Sodiumchloride . .........cccvveiiiin., e sibumymdd R 509
Disodium phosphate ...............ccooiiiiiiiiia 25¢9
WBIBE Lo cunyes sions SRV FoReasma oo W 1 000 mi

10.4.58.2 Preparation

Suspend the ingredients in the water. Boil to dissolve the medium completely. Autoclave at 121 °C for
15 min. Dispense into sterile 30 m{ bottles (see 10.2.2(a)).

10.4.59 EDTA rabbit plasma

EDTA rabbit plasma is desiccated rabbit plasma to which ethylenediaminetetra-acetic acid (EDTA) has
been added as the anticoagulant. It is commercially available in freeze-dried form in vials. To reconstitute

add 3 mé of sterile water to the contents of the vial. Mix by gently rotating the vial end over end.
10.4.60 Zinc dust.

Commercially available.

10.5 Preparation of the sample

10.5.1 Storage of the product

Store the product, of mass at least 200 g, for the minimum practicable period under such conditions that
changes in composition are prevented or minimized.

10.5.2 Preparation of the sample

When necessary, thaw the raw or cooked product in its packaging at 5 °C to 10 °C until all the visible ice
has melted. Ensure that thawing is completed within 18 h. Using a sterile cutter and forceps, remove 28 g
to 35 g of the product and transfer it to a previously tared and sterilized homogenizing container suitable
for use with the homogenizer (see 10.3.4). Add enough of the buffered isotonic peptone water (see
10.4.2) to obtain a 1:10 dispersion of the product. Operate the homogenizer in accordance with the
manufacturer's instructions for just long enough to produce a homogeneous dispersion, i.e. operate
rotating homogenizers for such a time that the total number of revolutions of the macerator blades is
15 000 to 20 000, but in no case for longer than 2,5 min. Use the 1:10 dispersion of the product so
obtained for the tests described in 10.6 to 10.14 (inclusive).

10.6 Standard plate count
10.6.1 Cooked products

10.6.1.1 Prepare a dilution of one volume of the sample in 1 000 volumes of diluent by mixing 1 me of
the sample (see 10.5.2) with 99 m{ of the buffered isotonic peptone water (see 10.4.2) in a bottle (see
10.2.2). Alternatively, add 1 m{ of the dispersion of the sample to 9 m{ of peptone water and add 1 ml

of this mixture to a further 9 m¢ of peptone water. Mix the contents of each bottle thoroughly before using
them, using the appropriate of the following methods of mixing:

a) use a suitable mechanical mixer, preferably of the vibratory type;
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b) where the dilution is contained in a screw-capped bottle, mix by inverting and righting the bottie by
hand 10 times; or - ;

c) where the dilution is contained in a capped or cotton-wool-plugged container, reciprocally roll the
container in an upright position at least 20 times between the palms of the hand.

10.6.1.2 From the dilution of the sample so obtained, pipette a 1 m¢ volume into each of two sterile Petri
dishes (see 10.2.5(a) or (b)). To the contents of each plate, add one 15 m¢ volume of the plate-count
agar (see 10.4.3), melted and cooled to 45 °C, and mix. Avoid spilling any of the contents of the plate
during this process. This is best achieved by placing the plate on a table top and gently swirling the plate.
Allow the agar to solidify, invert the plates, label them and incubate at 30 °C. Ensure that the total period
between the preparation of the dilutions of the sample and the final plating does not exceed 15 min.
After 48 h of incubation, remove the plates from the incubator and count the colonies that have
developed in the medium. Record these results and calculate the average number of colony-forming
units per gram of the sample. :

10.6.2 Raw products

Prepare a 1:1 000 dilution of the sample as described in 10.6.1.1. Prepare a further 1:10 dilution by
mixing 1 m¢ of this dilution with @ m¢ of the buffered isotonic peptone water (see 10.4.2), and then
proceed as described in 10.6.1.2, using the dilution so obtained for plating, incubating and counting.

10.7 Enterobacteriaceae count

Pipette 2 m{ volumes of the dispersion of the sample (see 10.5.2) into each of two sterile Petri dishes
(see 10.2.5(a)). To the contents of each plate, add at least 15 m{ of the VRB glucose agar (see 10.4.4),
and mix. Mix well with the inoculum by gently rotating each dish. When the medium has solidified, add
an overlayer of the same VRB glucose agar. Avoid spilling any of the contents of the plate during this
process. Allow the agar to solidify, invert the plates, label them appropriately, and incubate at 37 °C for
24 h. Examine and count all colonies of diameter exceeding 0,5 mm,.ignoring all others. Regard all such
colonies as those of enterobacteriaceae. Record these results and multiply the number of entero-
bacteriaceae colonies by 2,5 to obtain the enterobacteriaceae count per gram of sample.

10.8 Faecal coliform bacteria
10.8.1 Cooked products

10.8.1.1 Aseptically measure 100 m? of the sample (see 10.5.2) into each of two bottles of the double-
strength brilliant green bile medium (see 10.4.6) and incubate these at 37 °C for 16 h to 20 h.

10.8.1.2 |f the medium shows the production of gas, as indicated by gas in the Durham tube, use a
platinum wire loop to subcuiture from each bottle one loopful into a further bottie of single-strength
brilliant green bile medium (see 10.4.5) and one loopful into a bottle of tryptone water (see 10.4.7), both
preheated to 44 °C.

10.8.1.3 Incubate both these subcultures at 44 °C £ 0,25 °C for 16 h to 20 h in a water-bath. Add 0,1 m{

to 0,5 m{ of Kovacs reagent (see 10.4.8) to the culture in the tryptone water. Mix by gently shaking the
bottle. If a red colour develops and the culture in the brilliant green bile medium shows the production
of gas, consider the culture to be faecal coliform bacteria. '

10.8.2 Raw products

Aseptically measure 100 m¢ of the dispersion sample (see 10.5.2) into each of two bottles of double-
strength brilliant green bile medium (see 10.4.6) and incubate these at 37 °C for 16 h to 20 h. Examine
and confirm suspect cultures as described in 10.8.1.2 and 10.8.1.3.
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NOTE - This method determines the presence or absence of viable faecal coliform bacteria in 10 g of product. This implies
that as little as one such organism per 10 g will give a positive resuit. '

10.9 Staphylococcus aureus
10.9.1 Plating procedure

Transfer, by means of a sterile pipette, a 1 m¢ volume of the dispersion sample (see 10.5.2) to the
surface of three Baird-Parker agar plates (see 10.4.9), evenly distributing the single volume over the three
plates. Regard these three plates as one during the counting procedure, since they represent the 1:10
dilution of the sample. Repeat the above procedure with a further 1 m¢ volume and three further plates.
Inoculate each of a further two Baird-Parker agar plates with 0,1 m{ of the sample. Each of these plates
will represent the 1:100 dilutions. Carefully spread the inoculum by means of individual sterile glass
spreaders (see 10.3.5) over the surface of each of the plates with as little time delay as possible, trying .
not to touch the sides of the dish. incubate the plates at 43 °C for 24 h to 48 h.

10.9.2 Selection procedure

10.9.2.1 After 24 h to 26 h of incubation, mark on the bottom of the plates the positions of any typical '
colonies present. Typical colonies are black, shining and convex (of diameter 1 mm to 1,5 mm) and
surrounded by a clear zone that could be partially opaque. An opalescent ring, immediately in contact
with the colonies, could appear in this clear zone. Re-incubate all plates at 43 °C for a further 22hto 24 h
and then mark the position of any new typical colonies. - -

10.9.2.2 Take for enumeration those plates that contain between 15 and 150 typical or atypical colonies.
Select for confirmation (see 10.9.3) five typical or five atypical colonies, as the case may be, from each
plate. If there are fewer than 15 typical or atypical colonies present on the plates inoculated with the 1:10
dilution of the sample (see 10.9.1), retain all plates that contain any typical or atypical colonies. Select
all such colonies for confirmation (see 10.9.3). '

10.9.3 Confirmation tests

The selection procedure (see 10.9.2) is dependent on the use of elevated temperatures (43 °C) for
incubation, and will facilitate the confirmation of the identity of Staphylococcus aureus. :

The confirmation of the presence of Staphylococcus aureus is dependent on the 'following additional
tests: ' '

a) Spot-inoculate each of the typical or atypical colonies selected from the Baird-Parker agar plates.
(see 10.9.2.2) onto a plate of mannitol salt phenol red agar (see 10.4.12) and a plate of DNAse test
agar (see 10.4.14). Use a heavy inoculum. Incubate the plates at 37 °C for 48 h.

_ After incubation, fiood the surface of the DNAse test agar plate with dilute hydrochloric acid of
concentration ¢(HCI) = approximately 1 mol/8. The DNA will precipitate and cause the medium to
become turbid. Clear zones will develop around positive colonies.

b) Inspect the mannitol salt phenol red agar plates for colonies that develop a yellow colour with a clear
yellow zone around the colony. This would indicate conversion of mannitol to acid. Those colonies
that show a positive DNAse reaction and that produce acid as a breakdown product of mannitol, are
then subjected to the coagulase test. : '

c) Use a sterile loop to remove an inoculum from the surface of each selected colony and transfer it
to a bottle of brain heart infusion broth (see 10.4.58). Incubate at 37 °C for 24 h. Aseptically add
0,1 m of each culture to 0,3 m¢ of EDTA rabbit plasma (see 10.4.59) in small sterile fubes and
incubate at 37 °C. Examine for clotting for 4 h to 6 h. Consider the test to be positive if the volume
of the clot occupies more than three-quarters of the original volume of the liquid. ‘

Staphylococcus aureus can be positively identified if growth from a selected colony (see 10.9.2) shows
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a positive DNAse reaction, produces acid as a breakdown product of mannitol and the selected colonies
are strongly positive for the coagulase reaction.

10.9.4 Caiculation of the Staphylococcus aureus coﬁunt

b
In the case of plates containing positively identified typical or atypical colonies (see 1 0.9.2), calculate the
number of Staphylococcus aureus tor each dilution from the percentage of Staphylococcus aureus
identified from the selected colonies during the confirmation tests (see 10.9.3). Calculate the average
number of Staphylococcus aureus from the duplicate plates or from consecutive dilutions. -

NOTE - Round those numbers of less than 100 to the nearest muiltiple of five, and round those numbers that exceed 100 and
end in five, to the nearest multiple of 20. If the number exceeds 100 and does not end in five, round it to the nearest multiple
of 10.

Muitiply the average so obtained by the reciprocal of the inoculum volume and then by the reciprocal of
the corresponding dilution of the test sample, to obtain the number of Staphylococcus aureus per gram
of sample. '

10.10 Salmonella

10.10.1 Pre-enrichment

Transfer 25 m{ volumes of the sample (see 10.5.2) into each of two sterile 250 m¢ culture flasks (see
10.2.8). Incubate the flasks at 37 °C for 16 h to 20 h. ;

10.10.2 Selective enrichment

“Transfer the entire contents of one of the flasks of the pre-enriched sample (see 10.10.1) into a flask that
contains 100 m{ of the R-V medium (see 10.4.16), and transfer the entire contents of the other flask (see
10.10.1) into a flask that contains 100 m¢ of the selenite medium (see 10.4.17).

'~ Incubate the inoculated R-V medium at 43 °C for up to 48 h and the inoculated selenite medium at 37 °C
for up to 48 h. After 18 h to 24 h of incubation and without shaking the contents of the flasks, proceed with
the diagnostic plating.

10.10.3 Diagnostic plating

10.10.3.1 Using a platinum wire loop of internal diameter 4 mm, remove two loopsful of the culture in
the R-V medium from the surface of the medium and streak one over the surface of a plate of the brilliant
green phenol red agar (see 10.4.18) and the other over the dried surface of a VRB glucose agar plate
(see 10.4.4). Then mix the contents of the flask and repeat the diagnostic plating with two further loopsful
on two further plates. Perform the streaking in a way that will ensure the development of well-isolated
colonies. Suitably label the diagnastic plates to identify which of the two methods of sampling was used.
Invert the plates and incubate them at 37°Cfor18hto24 h. .

NOTE - It is claimed that motile Salmonelia organisms migrate to the surface of the enrichment media. Sampling the
undisturbed surface would therefore appear to increase the probability of their detection,

10.10.3.2 Streak similar plates in the same way with the culture in the selenite medium.

10.10.3.3 Return the cultures in both the selenite medium and the R-V medium flasks to their respective
incubators for a further 24 h to 28 h. '

10.10.3.4 At the end of this incubation period, repeat, for each culture, the diagnostic plating onto a
further series of plates and incubate these plates at 37 °C for 18 h to 24 h. ,
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10.10.3.5 After incubation, examine the plates for presumptive colonies ot Salmonella organisms. If
growth on the plates is scant or if no suspect colonies are present, incubate the plates for a further 20 h ..
to 24 h and re-examine them. Subject any suspect colony to further examination. The recognition of
colonies of Salmonelia organisms is a matter of experience, because their appearance differs on the two
diagnostic media, and from species to species, and from batch to batch of medium.

10.10.4 Confirmation of suspect colonies

Select five colonies of each type of suspected Salmonelia organism on each plate, or all such colonies,
whichever are less.

Streak each of the selected colonies onto the dried surface of a VRB agar plate (see 10.4.4) in a way that
will ensure the development of well-isolated colonies. Incubate the plates at 37 °C for 18 h to 24 h.
Examine the colonies developing on the plates for uniformity of characteristics, and in this way establish
whether the culture under examination is "pure”. It is of paramount importance that culture that is to be
subjected to further test work be pure. If in doubt, streak a well-isolated colony onto the dried surface of

a further plate of VRB agar. Incubate this plate at 37 °C for 18 h to 24 h and examine as above. if
necessary, repeat this procedure until the purity of the culture is established beyond reasonable doubt.
Subject this culture to further tests, taking care to avoid contamination of the culture with other
micro-organisms. Use only lactose-negative (colourless) colonies for further tests. '

10.10.5 Biochemical confirmation

Using a platinum needle, subculture the pure culture (see 10.10.4) onto or into relevant media and test .
for the reactions given in 10.10.5.1 to 10.10.5.7.

10.10.5.1 Triple sugar iron agar

Stab the culture into the butt and streak it onto the agar slope surface of the triple sugar iron agar (see
10.4.20). Incubate at 37 °C for 24 h to 48 h and examine. Classify the resuits as follows:

Butt:
Yellow colour . ....... Y I .. Glucose converted (acid)
Redcolourornachange .................... Glucose not converted
Black colOUr - ;i s bvien seasvmamisaonse e Hydrogen sulfide produced
Gasbubblesorcracks ..........covveeeeannn Gas produced from glucose
Siope:
Yellow Colour . ..ovvvvei e ieie e iaiaaas Aerobic convérsion of
- lactose or sucrose or both
_ (acid)
Redcolourornochange ........c..ivevvnvnns Neither lactose nor sucrose
' - converted. -

~ 10.10.5.2 Urease production

Streak the pure culture (see 10.10.4) onto the agar slope surface of urea agar (see 10.4.21). Incubate at
37 °C for 24 h to 48 h and examine. The splitting of urea produces ammonia, which changes the colour
of the medium to pink, and later to cherry red. _

10.10.5.3 Lysine decarboxylation

Inoculate a loopful of the pure culture (see 10.10.4) just below the surface of the lysine decarboxylation
medium (see 10.4.22), incubate at 37 °C for 18 h to 24 h and examine. The decarboxylation of lysine
produces cadaverine, which changes the colour of the medium to purple. A yellow colour or an unchanged
medium indicates the absence of lysine decarboxylation.
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10.10.5.4 B-galactosidase production

Suspend a small quantity of the bacterial material from the pure culture (see 10.10.4) in 0,25 m{ of the
saline solution (see 10.4.28) in a small sterile test tube. Add a drop of toluene to this suspension, and heat
the tube for 5 min in a water-bath maintained at 37 °C. Add 0,25 m{ of the B-galactosidase reagent (see
10.4.23) to the suspension and mix. Incubate the tube at 37 °C for at least 24 h and examine at intervals.
A yeilow colour, indicating a positive reaction, might occur within 20 min. Do not regard the reaction as
negative until incubation for 24 h is completed.

10.10.5.5 Indole production

Inoculate a bottle of tryptone water (see 10.4.7) with the pure culture. Incubate at 37 °C for 24 h. After

incubation, add 0,5 m? of the Kovacs reagent (see 10.4.8) to the contents of the bottle. The formation of
a red colour indicates a positive reaction.

10.10.5.6 Voges-Proskauer reaction

Inoculate each of two tubes of Voges-Proskauer medium (see 10.4.24) with the pure culture. Incubate one
tube at ambient temperature and the other at 37 °C for 24 h. After incubation, add two drops of the creatine
solution (see 10.4.25), three drops of the a-naphthol solution (see 10.4.26) and then two drops of the
potassium hydroxide solution (see 10.4.27) to each tube, mixing the contents after each addition. The
development of a pink to bright red colour within 15 min indicates a positive reaction.

10.10.5.7 Oxidase reaction

Apply a small quantity of bacterial material from the pure culture to a cytochrome oxidase test strip (see |
10.4.19) and rub it well into the reaction area. Allow to stand for approximately 30 s. A blue colour indicates
a positive reaction.

10.10.6 Interpretation of results of biochemical confirmation tests

Reaction Percentage of Sahnoﬁena types
showing a positive reaction

ALK TOM QIOCOBE. .: .o o summnismemmssvisisie s o 100,0
Gasfromglucose ............cciiiivnnnnnnnn. 91,9
Acidfromiactose ............ciiiiiiiiiina 0.8

ACId from SUCTOSE . .....coviiiiiiiiiiiniinnnn. 05
Hydrogen sulfide production ......................, 916
Ureaseproduction ............coviiinnennnnannn. 0,0

Lysine decarboxylation .......................... 94,5
B-galactosidase production . . ..... e 15

Indole production . .............. [, 11
Voges-Proskauer reaction ................c.o0u.... 0,0
Oxidasereaction ..............ccvviiiiininnnnnnns 00

Subject alf cultures to the serological confirmation tests, except those that, on the basis of the above data,
clearly do not contain Sa'monella organisms.

10.10.7 Serological confirmation

Where suitable polyvalent anti-Salmonella "O" and "H" sera and "Vi" sera (see 10.4.29 to 10.4.31) are
available, examine the suspect colonies (see 10.10.4) for the presence of Salmonelia "O" and "H" antigens
and for "Vi" antigens by slide agglutination. Bear in mind, however, that the results of serological tests
should not be solely relied upon for confirmation and should be assessed together with the resuits obtained
by biochemical confirmation.



STAATSKOERANT, 14 MEI 1999 . No. 20000 77 .

10.10.8 Interpretation of results of serological confirmation tests
10.10.8.1 Polyvalent anti-Salmonella "0"serum
Interpret the results as follows:

a) where the result is negative, it is almost certain that no Salmonelia is present. The only exception is that
a culture might have an as-yet-unencountered "O" antigen; and -

b) where the resultis positive, it is only an indication that the culture could be from the genus Salmonelia.
10.10.8.2 Polyvalent anti-Salmonefla "H" serum
Interpret the results as foliows:

a) where the result is negative, it is almost certain that no Saimonella is present. The only exception is that
a culture might have an as-yet-unencountered "H" antigen; and

b) where the result is positive, consider the culture to be positive for Salmonella.
10.10.8.3 Anti-Salmonelia "Vi" sera

‘Where results are positive, consider the culture to be positive for Saimonelia.
10.11 Shigella

10.11.1 Detection

Proceed as described in 10.10 for Salmonella, but use the selenite medium (see 10.4.17) as the selective

enrichment medium and the XLD agar (see 10.4.33) as the diagnostic plating medium and, in both cases,
-incubate at 37 °C. _

Red colonies on XLD agar are suspect Shigoﬂa organisms.

Salmonella spp. and Salmonella typhi can also be detected with the use of XLD agar and this method
supplements the method described in 10.10. -

10.11.2 Confirmation

Subject each suspect colony to the biochemical tests described in 10.10.5 and to a serological test as
described in 10.10.7 and 10.10.8, but use polyvalent anti-Shigella "O" serum (see 10.4.34).
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10.11.3 Interpretation of results _
Reaction Percentage of Shigellatypes

showing a positive reaction
Acidfromglucose ..............coiiiiiiiiiinnnnnn. 100,0
Gasfromglucose ................ Svisins sosm K Lalvws on 241
Acidfromiactose . ...........coiiiiiinnnnn.. Lacwie e b 0,2
Acidfromsucrose ................ccvvieiinnnnnnnnn... 0,6
Hydrogen sulfide production ................c.couuo... .. 0,0
Urease production . ..........c.oviiiriiiineinnnnnnnnann 0,0
Lysine decarboxylation ............ ... ... .. i, 0,0
B-galactosidase production ... ....... ..o, 38,3
Indoleproduction ...ttt 30,6
Voges-Proskauerreaction ....................c.uvuin... 0.0

OXIAASE reaclioN: sowwinions s soav S8 Sy fre il 0,0

10.1'2 Clostridium perfringens
10.12.1 Inoculation and incubation (poured plate technique)

By means of a sterile pipette, transfer 1 m{ of the dispersion of the sample (see 10.5.2), to each of two.
Petri dishes, pour 15 m{ to 20 m# of the SC agar (see 10.4.35) into each dish and mix well with the
inoculum by gently rotating each dish. When the medium has solidified, add an averlayer of 10 m¢ of the
same SC agar. Allow to solidify and place the plates, with the lid uppermost, in anaerobic jars or other
suitable containers and incubate at 37 °C for 20 h. Longer incubation can result in excess blackening along
the bottom rim of the plates.

10.12.2 Counting of colonies

10.12.2.1 After the specified period of incubation (see 10.12.1), count and record the number of
characteristic colonies on the plates in accordance with 10.12.2.2. Colonies of C. perfringens are black.

10.12.2.2 Count the characteristic colonies on each plate and record the arithmetic mean of the counts
from the two plates.

10.12.3 Confirmation

10.12.3.1 Selection of colonies for confirmation

Select a total of 10 characteristic colonies from the plates counted in accordance with 10.12.2.2. If fewer
than 10 colonies are available on the plates counted, select all the characteristic colonies present. Confirm
these colonies in accordance with 10.12.3.2.

10.12.3.2 Biochemical confirmation

10.12.3.2.1 Confirmation using motility-nitrate medium

Stab-inoculate the selected colonies (see 10.12.3.1) into motility-nitrate medium (see 10.4.36). incubate
under anaerobic conditions at 37 °C for 24 h.
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Examine the tubes of motility-nitrate medium for the type of growth along the stab line. Motility is evident
from diffuse growth out into the medium away from the stab line. Test for the presence of nitrite by adding

0,2 m¢ to 0,5 m¢ of the nitrite-detection reagent (see 10.4.42) to each tube of motility-nitrate medium.'®
The formation of a red colour confirms the reduction of nitrate to nitrite.

If no red colour is formed within 15 min, add a small amount of zinc dust (see 10.4.60) and allow to stand
for 10 min. If a red colour is formed after the addition of zinc dust, no reduction of nitrate has taken place.

10.12.3.2.2 Confirmation using lactose-gelatine medium

Inoculate the selacted colonies (see 10.12.3.1) into lactose-gelatine medium (see 10.4.37). Incubate under
anaerobic conditions at 37 °C for 24 h. ;

Examine the tubes of laclose-gelaline medium for the presence of gas and of a yellow colour (owing to
acid), indicating fermentation of lactose. Chill the tubes at 5 °C for 1 h and check for gelatine liquefaction.
- If the medium has solidified, reincubate for an additional 24 h and again check for gelatine liquefaction.

10.12.3.3 interpretation

Bacteria that produce black colohies on SC medium are non-motile, reduce nitrate to nitrite, produce acid
and gas from lactose, and liquify gelatine in 48 h are considered to be C. perfringens. '

Cultures that show a faint reaction for nitrite (i.e. a pink colour) should be eliminated, since C. perfringens
consistently gives an intense and immediate reaction. '

10.13 Pathogenic Vibrio (Vibrio cholerae and Vibrio parahaemolyticus)

10.13.1 Enrichment

Within 30 min of preparing the dispersion of the sample (see 10.5.2), prepare two cultures, each consisting
of 100 m? of the sample mixed with 100 m{ of the double-strength Vibrio enrichment medium (see
10.4.38). Incubate these cultures for 18 h to 24 h, one at 37 °C and the other at 42 °C.

10.13.2 Diagnostic plating

Without shaking the cultures, remave a loopful from the surface of each culture, and streak each loopful
onto a Vibrio diagnostic agar plate (see 10.4.39) in a way that will ensure the development of well-isolated
colonies. Invert the plates and incubate them at 37°C for 18 hto24 h.

Examine, in terms of the following characteristics, the incubated plates for the presence of Vibrio spp.:

Description of colonies Colony diameter Presumptive identification

. mm i
Flat, yeliow and round 2103 Vibrio cholerae
Smooth and green
(sucrose negative) 3t05 V. parahaemolyticus
Flat, yellow and round 4106 V. alginolyticus
Round and blue 05101 Pseudomonas, Aeromonas
Transparent | 0,11005 Proteus or other enterobacteria

10) For health reasons, it may be desirable to carry out this test under a fume hood.
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Transfer suspect colonies to the lysine-indole-motility-hydrogen-sulfide agar (see 10.4.40) and to urea agar
slopes (see 10.4.21)_. and incubate these cultures at 37 °C for 18 h to 24 h.

10.13.3 Confirmation

10.13.3.1 Examine the urea agar slopes and, if no urease has been produced, transfer some of the
growth to a cytochrome oxidase test strip (see 10.4.19) and determine whether the colonies are
cytochrome oxidase positive (see 10.10.5.7). :

10.13.3.2 Also examine the Iysine-indole-rﬁotility-hydrogen-suffide agar cultures and, if any organism is
suspected to be Vibrio cholerae or Vibrio parahaemolyticus, send a sample to an acceptable testing
laboratory for further identification.

10.14 Detection of Listeria monocytogenes

Waming: Detection of Listeria monocytogenes shall only be undertaken in properly equipped laboratories
under the control of a skilled microbiologist, and great care shall be taken in disposal of all incubated
materiais. '

10.14.1 Procedure
10.14.1.1 Preparation of the sample

When necessary, thaw the raw or cooked product in its packaging at 5 °C to 10 °C until all the visible ice
has melted. Ensure that thawing is completed within 18 h. Using a sterile cutter and forceps, remove 25 g
to 35 g of the product and transfer it to a previously tared and sterilized homogenizing container suitable
for use with the homogenizer (see 10.3.4). Add enough of the selective pre-enrichment medium (see
10.4.49) to obtain a 1:10 dispersion of the product. Operate the homogenizer in accordance with the
manufacturer's instructions for just long enough to produce a homogeneous dispersion, i.e. operate
rotating homogenizers for such a time that the total number of revolutions of the macerator blades is
15 000 to 20 000, but in no case for longer than 2,5 min. Use the 1:10 dispersion of the product so
obtained for the tests for the detection of Listeria monocytogenes. :

10.14.1.2 Primary enrichment
Incubate the initial suspension (see 10.14.1.1) at 30 °C for 24 h.
10.14.1.3 Secondary enrichment

After the primary enrichment, transfer 0,1 m{ of the culture obtained in 10.14.1.2 to a tube containing
10 m{ of selective enrichment medium (see 10.4.50). Incubate the inoculated medium at 37 °C for 48 h.

10.14.1.4 Plating out and identification

10.14.1.4.1 From the primary enrichment culture (see 10.14.1.2), take, by means of a loop, a streak from
the culture and so inoculate the surface of the first selective plating-out medium (Oxford agar) (see
10.4.51) that well-isolated colonies will be obtained.

Proceed in the same way with the second selective plating-out medium (PALCAM agar) (see 10.4.52).

10.14.1.4.2 From the secondary enrichment medium (see 10.14.1.3), repeat the procedure described in
10.14.1.4.1 with the two selective plating-out media. ;

10.14.1.4.3 Invert the dishes obtained in 10.14.1.4.1 and 10.14.1.4.2. Place them in an incubator set at
37 °C. PALCAM agar plates are incubated either micro-aerobically in a jar that contains 5 % to 12 % (by
volume) of CO,, 5 % to 15 % (by volume) of O, and 75 % (by volume) of N,, or aerobically.
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10.14.1.4.4 After incubation for 24 h to 48 h exam:ne lhe d:shes for the presence of typical colonies of
Listeria spp. as follows:

a) Oxford agar: typical colonies of Listeria spp. grown on Oxford agar for 24 h are small (of diameter
1 mm) dark-brown colonies surrounded by black halos. After 48 h, the colonies are black of d:arneter
2mm to 3 mm, and have black halos and sunken centres.

b) PALCAM agar after mcubaluon allow PALCAM agar plates to regam their pink to purple colour by
exposure to air for 1 h. Listeria spp. grow as small green colonies, of diameter 1,5 mm to 2 mm,
sometimes with black centres, but always with black halos.

10.14.14.5 If growthis sl:ght or if no colonies are present after 24 h incubation, continue to incubate the
dishes at 37 °C as described in 10.14.1.4.3, for a further 18 hto 24 h and re-examine for the presence of
Listeria spp.

10.14.1.5 Confirmation _
10.14.1.5.1 Selection of colonies for confirmation

10.14.1.5.1.1 For confirmation, take from each plate of each selective medium (see 10.14.1.4.3 and
10.14.1.4.4), five colonies considered to be typical or suspect. If on one plate there are fewer than five
typical or suspect colonies, take for confirmation all the typical or suspect colonies.

10.14.1.5.1.2 Streak the selected colonies onto the surface of pre-dried plates of tryptone soya yeast
extract agar (TSYEA) (see 10.4.53) in a way that will allow well-isolated colonies to develop. Place the
plates in an incubator at 37 °C for 24 h or until growth is satisfactory. .

10.14.1.5.1.3 Typical colonies are of diameter 1 mm to 2 mm, colourless, convex and opaque with an
entire edge. If necessary, examine the plates, using a source of beamed white light that is powerful enough
to illuminate the plates well and strikes the bottom of the plate at an angle of 45°. When examined in this
obliquely transmitted light directly from above the plate, colonies of Listeria spp. exhibit a bluish colour and
a granular surface. If mixed cultures are apparent, pick a typical Listeria spp. colony and subcuiture to a
further plate of TSYEA. Carry out the following tests, using colonies of a pure culture on the TSYEA.

10.14.1.6 Catalase reaction

Take a typical colony and suspend it in a drop of 3 % (by volume) of hydrogen peroxidé solution on a slide.
Listeria spp. are catalase positive, which is demonstrated by the immediate formation of gas bubbles.

10.14.1.7 Staining properties and morphology
10.14.1.7.1 Gram staining

Perform the Gram stain on a typical colony on TSYEA (see 10.14.1.5.1.2). Listeria spp. are Gram-positive
rods.

10.14.1.7.2 Motility test (if necessary)

Choose a typical colony on TSYEA (see 10.14.1.5.1.2) and suspend it in a tube oontamlng TSYEB broth
{see 10.4.54). Incubate at 20 °C to 25 °C for 8 h to-24 h until a cloudy medium is observed.

Use a loop to deposit a drop of the above culture between slides and examine the culture, using a
microscope. The Listeria spp. appear as slim, short rods with pronounced tumbling motility. Cuitures grown
at above 25 °C might not exhibit this motion. Always compare them to a known culture. Cocci, large rods,
or rods with rapid, swimming motility are not Listeria spp. As an alternative test for motility, use an
inoculating needle to stab the matility broth (see 10.4.57) with a culture taken from a typical colony on
TSYEA (see 10.14.1.5.1.2) and incubate it at 25 °C for 48 h. Examine for growth around the stab. Listeria
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Spp. are motile, giving a typical umbrella-like growth pattern. Ii a negative result is obtained, incubate for
an additional 5 d and observe the stab again. '

10.14.1.7.3 Haemolysis test

If the morphological and physiological characteristics and catalase reaction are indicative of Listeria spp.
inoculate the blood agar plates (see 10.4.55)'" to determine the haemolytic reaction. Dry the agar surface
well before use. Draw a grid on the plate bottom, marking 20 to 25 spaces per plate. Take a typical colony
from the TSYEA (see 10.14.1.5.1.2) plate and, using a loop, stab one space for each culture.
Simultaneously stab positive and negative control cultures (L. monocytogenes, L. ivanovii, L. seeligeri and
L. innocua).

After incubation at 37 °C for 24 h to 48 h, examine the test strains and controls. L. monocytogenes shows
narrow, clear light zones (B-haemolysis)'?. L. innocua should show no clear zone around the stab.
L. seeligeri shows a weak zone of haemolysis. L. ivanovii usually shows wide, clearly delineated zones
of B-haemolysis. Hold plates up to a bright light to compare test cultures with controls.

10.14.1.7.4 Carbohydrate utilization

Inoculate the carbohydrate utilization broths (see 10.4.56) with one loopful or 0,1 m{ of the TSYEB culture
(see 10.14.1.7.2). Incubate at 37 °C for up to 7 d. Positive reactions (acid formation) are indicated by a
yellow colour and occur mostly within 24 h to 48 h. :

10.14.1.8 Interpretation of morphological and physiological properties and of biochemical reaction

All Listeria spp. are small, Gram-positive rods (only with 24-h-old cultures) that demonstrate motility in wet
mount and in the motility medium. They are catalase positive. L. monocytogenes utilizes rhamnose but not
xylose. L. monocytogenes, L. ivanoviiand L. seeligeri (weak reaction) produce -haemolysis in blood agar
cultures. Of the three haemolytic Listeria spp., only L. monocytogenes fails to utilize xylose and is positive
for rhamnose utilization. .

10.15 Test for efficacy of cleaning and disinfecting of plant, equipment and
utensils ‘

10.15.1 Sampling equipment
10.15.1.1 Preparation of swabs

Prepare each swab by capping one end of a wooden rod, of length approximately 140 mm and of diameter
approximately 2 mm, with a rounded bud of absorbent cotton wool of mass 30 mg to 50 mg. Dip the bud
of each swab into a beaker containing inactivator solution (see 10.4.41) and then place the swab in an
individual plastics bag or other suitable container that is capable of withstanding the subsequent sterilizing
without damage. Seal the bags or containers and sterilize by autoclaving or by other acceptable means.
Store the swabs in a cool dark place until used.

10.15.1.2 Absence of substances that inhibit growth of micro-organisms

Meit and cool to 45 °C the contents of two bottles of plate-count agar (see 10.4.3). Inoculate one bottle
with Escherichia coli and the other bottle with Bacillus subtilis, so that a heavy growth will be ensured. Mix
the contents in each bottle thoroughly and pour into each of two sterile Petri dishes (see 10.2.5(a) or (b)).
Aseptically remove the buds of two swabs and immerse a bud in the agar in each of the plates before the
agar solidifies. Incubate the plates at 35 °C for 18 h. After incubation, examine the plates and regard the

11) Report whether sheep or horse blood was used.

12) This is more readily seen by removing any colony grown on the surface of the agar around the inoculum mark.
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swabs as unsuitable if there is any sign of inhibition of growth of organisms around and under either of the
swabs. In such a case, prepare a fresh batch of swabs as described in 10.15.1.1, and retest.

10.15.2 Sampling procedure
10.15.2.1 General

Where possible, take samples from at least 15 different surfaces, each of area approxumately 10 cm?,
Record, in square centimetres, the area of each surface sampled.

10.15.2.2 Sampling with swabs

Aseptically open a swab container and, if a plastics bag was used, open it on the side away from the cotton
wool bud. Ensure that throughout the handling of a swab, the fingers of the sampier do not touch the bud
or the adjacent part of the stem. Vigorously rub the bud of the swab over the area to be sampled. While
doing this, so rotate the swab as to bring the entire surface of the bud into intimate contact with the surface
being sampled. Replace the swab in its container and, if a plastics bag was used, reseal it. So mark the
container as to identify it with the point sampled.

10.15.3 Test procedure

10.15.3.1 Testing of swabs

10.15.3.1.1 Rinse suspension

Remove the swab from the container and break off the bud into a 30 md bottle of buffered isotonic peptone
water (see 10.4.2) by using the neck of the bottle for leverage Shake the bottle well. This rinse suspension
is a 1:10 dilution of the sample. :

10.15.3.1.2 Inoculation and incubation

Aseptically pipette a 1 m2 volume of the rinse suspension into each of two Petri dishes (see 10.2.5(a) or
(b). To each plate, add one 15 m{ volume of the plate-count agar (see 10.4.3), meited and cooled to
45 °C, and mix the contents of the plate by gentle swirling. Allow to solidify, invert the plates and incubate
at25°Cfor72 h.

10.15.3.1.3 Interpretation

At the end of the incubation period, count and record the total number of bacterial colonies developed on
both plates. Take five times this number as the number of viable bacteria on the !est area sampied and,
if necessary, correct to an area of 10 cm?. _

10.15.3.2 Test for the presence of faecal coliform bacteria

Incubate the remainder of the rinse suspension (see 10.15.3.1.1) at 37 °C for 6 h o 8 h. Then proceed as
described in 10.8.

10.15.3.3 Expression of efficacy of cleaning and dishfectlng

Allocate to each sample one of the symbols S, FS or US, in accordance with the viable bacteria count or
the presence of faecal coliform bacteria, as follows:
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Count _ Symbol

0 to 15/10 cm?: faecal coliform bacteria absent S (Satisfactory)
16 to 75/10 cm?: faecal coliform bacteria absent FS (Fairly satisfactory)

Over 75/10 cm?: or presence of faecal coliform
bacteria, or both US (Unsatisfactory)

10.15.3.4 Calculation

Calculate the percentage efficacy of cleaning and disinfecting, using the following formula:

(2X + Y) x 100
2T

where
X is the number of S resuits:
Y is the number of FS results; and

T - is the total number of samples.

10.16 Microbiological examination of water

10.16.1 Membrane filter method

10.16.1.1 Examination for total coliform bacteria

Immediately before use, attach a sterile membrane filter holder (see 10.3.7) to a filter flask. Dismantle the
holder and, using sterile forceps (see 10.3.8), place a sterile membrane filter (see 10.3.6) over the porous
plate, grid-side uppermost. Re-assemble the holder.

Thoroughly mix the water sample by inverting and righting the sample container approximately 10 times
(by rapid movement of the wrist). Aseptically transfer 100 m{ of the sample to the assembled membrane
filter holder (see 10.3.7) and filter by applying suction to the filter flask.

After the 100 m¢ water has been filtered, rinse the funnel three times with 20 m{ to 30 m# volumes of
sterile water. Carefully dismantle the holder and, using sterile forceps (see 10.3.8), aseptically transfer the
membrane filter, grid-side uppermost, to a plate of m-Endo agar LES (see 10.4.43). Ensure that the
surface of the m-Endo agar LES (see 10.4.43) in the Petri dish is free from excess moisture. Ensure that
no air bubble is trapped between the membrane filter and the surface of the agar and that good wetting
contact is maintained.

Invert and incubate the m-Endo agar LES plates at 35 °C £ 0,5 °C for 18 h to 24 h in a dark container.
Examine the plates and count the number of coliform colonies, i.e. colonies that have a pink to dark-red
colour, with a golden-green metallic sheen. If more than one filter was used to filter the 100 m¢ water
sample, count all the coliform suspect colonies on all the filters. The sheen area could vary in size from
a small pinhead to complete coverage of the colony surface. Colonies that lack sheen are considered to
be non-coliform. . '

It it is suspected that the sample could contain more than 30 coliform bacteria per 100 m¢, suitable
dilutions may be prepared and filtered. To confirm the presence of coliform bacteria, subculture each
colony or a representative number of them (i.e. colonies that have a pink to dark-red colour, with a golden-
- green metallic sheen) into tubes or bottles of lactose peptone water (see 10.4.48) and incubate at
37°C £ 0,5 °C for 48 h. Examine for gas formation. Gas formation is indicated by an amount of gas at least
sufficient to fill the concavity of the top of the Durham tube (see 10.2.11). The formation of gas confirms
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the presence of coliform bacteria.

Calculate the number of coliform bacteria per 100 m of water sample as follows:

NxD
"4

x 100

where
N s the total number of colonies counted,;
D s the dilution factor; and
V  is the volume of sample filtered, in millilitres.

Carry out the test in duplicate and preferably in triplicate.

NOTE - It is recommended that the most probable number method (MPN) (see 10.16.2.3.1) be used for determining the
number of coliform bacteria in sea water. : _

10.16.1.2 Examination for faecal coliform bacteria

Proceed as in 10.16.1.1, but use a plate of mFC agar (see 10.4.44), and incubate the mFC agar at 44 °C =
0,25 °C for 18 h to 24 h in a watertight container in a water-bath. Examine the plates and count the number
of colonies that exhibit a blue centre with a translucent periphery. These colonies are suspect faecal
coliform bacteria. Non-faecal coliform colonies are grey to cream coloured. To confirm the presence of
faecal coliform bacteria, subculture each colony or a representative number of them (i.e. colonies that
exhibit a blue centre with a transiucent periphery) into tubes or bottles of lactose peptone water (see
10.4.48) and incubate at 44 °C £ 0,25 °C for 24 h. Examine for gas formation. Gas formation is indicated
by an amount of gas at least sufficient to fill the concavity of the top of the Durham tube. If the medium
shows the formation of gas, as indicated by gas in the Durham tube, use a platinum wire loop to
subculture, from each bottle, one loopful into a bottle of tryptone water (see 10.4.7) and incubate these
subcultures at 44,5 °C £ 0,25 °C for 16 h to 20 h in a watertight container in a water-bath. Add 0,1 mé to
0,5 m? of Kovacs reagent (see 10.4.8) to the culture in the tryptone water. Mix by gently shaking the bottle.
The development of a red colour denotes the presence of indole and confirms the presence of faecal
coliform bacteria. -

Use the same equation as in 10.16.1.1 to calculate the number of faecal coliform bacteria per 100 m¢ of
water sample.

NOTE - It is recommended that the most probable number (MPN) method (see 10.16.2.3.2) be used for determining the
number of faecal coliform bacteria in sea water. '

10.16.2 Most probable number (MPN) method
10.16.2.1 Preparation of the test portion and tenfold dilution series

Thoroughly mix the water sample by inverting and righting the sample container approximately 10 times
(by rapid movement of the wrist). The interval between mixing and removal of the test portion should not _
exceed 3 min. Remove 1 m{ of the sample with a sterile pipette and add to 9 m{ of sterile peptone water
(see 10.4.47). Thoroughly mix this primary dilution by rapidly inverting and righting the container
approximately 10 times. Use a fresh pipette to transfer 1 m# of the primary dilution into another bottle
containing 9 m{ of sterile peptone water (see 10.4.47), and mix thoroughly. Repeat these operations to
obtain a tenfold dilution series. Prepare a sufficient number of dilutions to ensure that all botties containing
the final dilution will yield a negative resuit.
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10.16.2.2 Inoculation of laury! tryptose broth

Use a sterile pipette to transfer 10 m{ of the water sample to each of three tubes or bottles that contains
double-strength lauryl tryptose broth (see 10.4.46). Use a sterile pipette to transfer 1 m{ of the water to
each of three tubes or bottles that contain single-strength lauryl tryptose broth (see 10.4.45). Transfer 1 m{
of each of the subsequent dilutions (see 10.16.2.1) into each of three tubes or bottles that contain single-
strength lauryl tryptose broth (see 10.4.45). Use a fresh sterile pipette for each dllutuon Incubate the
inoculated tubes or bottles at 37 °C £ 0,5 "C for 48 h.

Examine the cultures after incubation and regard as positive reactions those that show turbidity due to
bacterial growth and gas formation. Gas formation is indicated by an amount of gas at least sufficient to
fill the concavity of the top of the Durham tube (see 10.2.11). For each dilution, count and record the
number of tubes or bottles that show a positive reaction.

10.16.2.3 Confirmatory tests
10.16.2.3.1 Coliform bacteria

To confirm the presence of coliform bacteria, subculture, from each tube or bottle of lauryl tryptose broth
that gives a positive result, into a tube or bottle or single-strength brilliant green bile medium (see 10.4.5)
and incubate at 37 °C £ 0,5 °C. Examine for gas formation within 48 h. The formation of gas confirms the
presence of coliform bacteria.

10.16.2.3.2 Faecal coliform bacteria

Subcuiture from each tube or bottle of lauryl tryptose broth that gives a positive result for gas formation,
into a bottle of tryptone water (see 10.4.7). Incubate in a water-bath, maintained at 44,5 °C % 0,25 °C, for
24 h. Add 0,1 m{ to 0,5 m{ of Kovacs reagent (see 10.4.8) to the culture in the tryptone water. Mix by gently
shaking the bottle. The development of a red colour denotes the presence of indole.

10.16.2.4 Expression of results

10.1624.1 From the number of tubes or bottles of lauryl tryptose broth and confirmatory tests that gives
positive reactios, calculate, by reference to table 4, the most probabie number of coliform and faecal
coliform bacteria.

10.16.2.4.2 Selection of dilutions

For each sample examined, select three consecutive dilutions in accordance with one of the tollowmg
rules, as appropriate:

a) select the highest dilution (i.e. that having the lowest concentration or the smallest amount of sample)
. that gives positive results together with the two preceding sets of dilutions (see 10.16.2.4.4, examples
A and B);

b) if fewer than three sets of dilutions give positive results, start with the set that contains the lowest
dilution (i.e. that having the highest concentration or the largest amount of sample) (see 10.16.2.4.4,
example C); or

c) if only one set of dilutions gives a positive result, use this dilution and the one higher and lower (see
10.16.2.4.4, example D), except when the set of dilutions that gives a positive result is found at the level
of the first dilution prepared. In this case, it is necessary to select the first three dilutions for the
calculation of the MPN.

'10.16.2.4.3 Determination of the MPN index

From table 4, determine the MPN index by the number of positive tubes or botties in each of the three
consecutive dilutions (selected in accordance with 10.16.2.4.2(a) to (c)).
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Example: should the number of positive tubes or bottles for the three consecutive dilutions read 3, 2, 1
(see 10.16.2.4.4, example B), then, by consulting table 4, find, in the first three columns, the appropriate
sequence of numbers, i.e. 3, 2, 1 and in the fourth column, read the MPN index, which, in this case, is 15.

10.16.2.4.4 Calculation of the most probable number

Calculate the number of coliform and faecal coliform bacteria per 100 m@ of the water sample by
multiplying the MPN index (see 10.16.2.4.3) by the reciprocal of the lowest dilution selected (i.e. that having
the highest sample concentration), multiplied by 100. When the lowest dilution selected corresponds to
the tube or bottle inoculated with 10 md, first divide the MPN index by 10. The result can be expressed as
a number between 1,0 and 9,9 multiplied by 10% where x is the appropriate power of 10. Confidence limits
are given in table 4. _

Example: with reference to example A in the text, the MPN index of 15 (see 10.16.2.4.3) is divided by 10,
i.e. the volume of the inoculum in the lowest dilution selected. The quotient thus obtained, i.e. 1,5, is
multiplied by 1,0, i.e. the reciprocal of the lowest dilution (10°) selected. The product 1,5 is then multiplied
by 100, the specified reference volume, to obtain the number of bacteria per 100 m¢ of water sample.

- Example A

Test sample
(dilution 10°% (10 m@) : 3 | tubes +;0 tubes -

Test sample |
(dilution 10°) (1 mg) : | 2 | tubes+;1tube -

Test sample
Dilution 10°" (1 m@)

1| tube + ;2 tubes -

Dilution 102 (1 m2) : O tube + ; 3 tubes ~
Dilution 102 (1 m¢) : 0 tube + ; 3 tubes -

From table 4, the MPN index is 15 and the calculation gives an MPN of % x 1x 100, i.e.1,5 x 10? bacteria
per 100 m{ of water sample.

Example B
Test sample

(dilution 10°) (10mg): 3 tubes + ;0 tubes -
Test sample
(dilution 10% (1 m@) : 3 tubes+ ;0 tubes-
Test sample
(dilution 10°") (1 me) : tubes + ; 0 tubes -
(dilution 10) (1 mQ) : tubes + ; 1 tube -
(dilution 10%) (1 my) : tube + ;2 tubes -

(dilution 10*) (1mg): O tube +;3tubes-

From table 4, the MPN index is 15 and the calculation gives an MPN of 15 x 10 x 100, i.e.
1,5 x 10* bacteria per 100 m¢ of water sample. :
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Example C

Test sample
(dilution 10% (10 mg): | 2| tubes + ;1 tubes -

Test sample
(dilution 10% (1 me) : 1| tube + ; 2 tubes -

Test sample
(dilution 10") (1 mg) : | O] tube + ;3 tubes —

(dilution 10) (1 mg) : O tube + : 3 tubes —
(dilution 10%) (1 mg) : O tube + ; 3 tubes -

From table 4, the MPN index is 1,5 and the calculation gives an MPN of ‘Tg x1x100, ie.

1,5 x 10" bacteria per 100 m¢ of water sample.

Example D
T ]
est sample
(dilution 10° (10 mg): | O | tubes + ; 3 tubes -
Test sample
(dilution 10°%) (1 md) : 1| tube + ;2 tubes -
Test sample
(dilution 107") (1 mg): [ O] tube + ;3 tubes -

Dilution 102 (1 mg) : 0 tube + ; 3 tubes —
Dilution 10 (1 m{) : 0 tube + ; 3 tubes -

From table 4, the MPN index is 0,3 and the calculation gives an MPN of % x1x 100, ie.
3 x 10° bacteria per 100 m¢ of water sample.
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Table 4 — MPN index and confidence limits

1 2 | 3 4 5 i 6
Number of positive tubes for "
the three dilutions selected MPN index Confidence limits
First Second Third >95%
0 0 0 <0.30 0,00 0.94
) 0 1 0.30 0.01 095
0 1 0 0.30 0.01 10
0 1 1 0,61 0.12 17
0 2 0 062 0.12 17
0 3 0 094 0,35 35
1 0 0 0.36 0,02 1.7
1 0 1 0,72 0,12 1.7
1 0 2 1.1 0.4 35
1 1 0 0,74 0.13 20
1 1 1 11 0.4 35
1 2 0 11 0.4 35
1 2 1 15 0,5 38
1 3 0 16 0,5 38
2 0 0 092 015 35
2 0 1 1.4 04 35
2 0 2 20 05 38
2 1 0 15 04 38
2 1 1 2,0 05 38
2 1 2 27 09 9.4
2 2 0 21 05 40
2 2 1 28 09 9.4
2 2 2 35 0.9 0.4
2 3 0 29 09 94
2 3 1 36 09 9.4
3 0 0 23 05 94
3 0 i 38 09 10,4
3 0 2 6,4 1.6 18,1
3 1 0 43 09 18,1
3 1 1 7.5 1.7 199
3 1 2 12 3 36
3 1 3 16 3 38
3 2 0 93 18 36
3 2 1 15 3 '}
3 2 2 21 3 40
3 2 3 29 9 99
3 3 0 24 4 09
3 3 i 46 9 198
3 3 2 110 20 400
3 3 » >110
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No.R.530 : 14 Mei 1999
WET OP STANDAARDE, 1993

VERPLIGTE SPESIFIKASIE VIR BEVRORE \fiS, BEVRORE SEESKULPDIERE
EN BEVRORE PRODUKTE WAT DAARUIT VERKRY WORD

Ek, Alexander Erwin, Minister van Handel en Nywerheid, verklaar hierby kragtens artikel
22(1)(a)(i) van die Wet op Standaarde, 1993 (Wet No 29 van 1993), en op aanbeveling van die
Raad van die Suid-Afrikaanse Buro vir Standaarde, die spesifikasie vir bevrore vis, bevrore
seeskulpdiere en bevrore produkte wat daaruit verkry word, ooreenkomstig die besonderhede
in die Bylae uiteengesit, tot verpligte spesifikasie met ingang van die datum 2 maande na die
datum van publikasie van hierdie kennisgewing, met die gelyktydige terugtrekking van die
bestaande verpligte spesifikasie vir bevrore vis, bevrore seeskulpdiere en produkte van bevrore

. vis en bevrore seeskulpdiere, gepubliseer by Goewermentskennisgewing No R.35 van 12
Januarie 1973. '-

ALEXANDER ERWIN :
Minister van Handel en Nywerheid
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BYLAE

VERPLIGTE SPESIFIKASIE VIR BEVRORE VIS,
BEVRORE SEESKULPDIERE EN BEVRORE PRODUKTE
WAT DAARUIT VERKRY WORD ;

1 Bestek

Hierdie spesifikasie dek die vereistes vir die hantering, voorbereiding, verwerking, verpakking, bevriesing,
bewaring en kwaliteit van bevrore vis, bevrore seeskulpdiere, bevrore visprodukte en bevrore
seeskulpdierprodukte wat vir menslike verbruik bedoel is. Dit dek ook vereistes vir fabrieke en
werknemers wat by die produksie betrokke is.

2 Woordbepaling

Die volgende woordbepalings geld vir die doel van hierdie spesifikasie:
2.1 aanneemlik: Aanneemlik vir die owerheid wat hierdie spesifikasie administreer.

2.2 voorbevriesing in pekel: 'n Proses waarvolgens vis vinnig bevries word deur middel van totale
onderdompeling in verkoelde pekel by 'n temperatuur van -7 °C of laer.

OPM — Voorbevriesing in pekel voitooi nie die bevriesingsproses wat hieronder as die "bevriesingsproses” (2.11) omskryf word
nie.

2.3 neweproduk: 'n Produk wat nie vir menslike verbruik bedoel is nie.

2.4 verkilkamer: 'n Geisoleerde en verkoelde kamer wat spesiaal ontwerp is vir die bewaring van
voedsel by temperature van laagstens —1 °C en hoogstens 4 °C, wat voldoende verkoelvermoé het om
die gewenste bewaartemperatuur te handhaaf en wat ook voldoende verkoelvermo& kan hé om die
produkte wat daarin geplaas word tot die genoemde temperatuur te verkoel.

OPM — Indien die produk met ys in 'n verkilkamer bewaar moet word, is die woordbepaling hierbo nie van toepassing nie.

2.5 fabriek: 'n Perseel, voertuig of vaartuig-waarop of waarin vis (kyk 2'.6) of visprodukte (kyk 2.8)
gehanteer of behandel word om dit vir bevriesing vir handelsdoeleindes voor te berei. Hierdie
woordbepaling sluit viswinkels, hotelle, losieshuise, restourante of ander eetplekke uit.

2.6 vis: Enige eetbare, koudbloedige, gewerwelde waterdier (see- of varswaterdier) wat vir sy hele
lewensduur kiewe het en waarvan Iedernale tot vinne ontwikkel het, asook alle seeskulpdiere er
kefalopodes (kyk 2.13).

2.7 visgraatdefek: 'n Visgraat wat 10 mm of langer is, of 'n diameter van 1 mm of meer het. 'n Graat
wat hoogstens 5 mm lank is, word nie as 'n defek beskou indien sy diameter hoogstens 2 mm is nie. Die
voet van 'n graat (waar dit aan die rugwerwel vas is) kan verontagsaam word indien sy breedte nie 2 mm
oorskry nie, of as dit maklik met 'n vingernael afgestroop kan word.
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2. 8 visproduk: Enige visproduk, in 'n verwerkte vorm al dan nie, wat heeltemal of gedeeitehk uit vis
verkry is (kyk 2.6) en vir menslike verbruik bedoel is.

2.9 vrieskamer: 'n Kamer of toerusting wat spesiaal ontwerp is om die temperatuur van 'n
voedselproduk deur die sone van maksimum kristallisasie (kyk 2.11) en laer tot by 'n
ewewigstemperatuur van -20 °C of laer te verlaag binne d:e tydperk wat ten opsigte van die produk
aanneemlik is.

2.10 vriesbewaarkamer: 'n Geisoleerde vrieskamer wat spesiaal ontwerp is vir die bewaring van
bevrore voedsel en wat voldoende vriesvermoé het vir die handhawing van 'n produktemperatuur van
~20 °C of laer, as produkte wat reeds tot dié temperatuur bevries is, daarin bewaar word.

OPM-'n Vrlesbewaarkamer is nie ontwerp om produkte te bevries nie.

2.11 bevriesingsproses: Die deurlopende proses waarvolgens die temperatuur van die produk teen
'n tempo van minstens 6 mm van die produk se dikte per uur deur die sone van maksimum kristallisasie
(vir die meeste produkte tussen -1 °C en -5 °C) verlaag word en wat slegs voitooi is wanneer die
temperatuur van die hele produk na termiese stabilisering —-20 °C of laer bereik het.

OPM - Die proses waarvoigens 'n produk wat deur voorbevriesing in pekel bevries is, verder bevries word totdat die
temperatuur van die hele produk na termiese stabilisering —20 °C of laer is, word vir die doel van hierdie spesifikasie as 'n
deurlopende proses beskou, mits die temperatuur van die produk tydens hierdie proses nie hoér as —7 °C styg nie.

2.12 bevrore visproduk: 'n Visproduk (kyk 2.8), gerook of ongerook, gaar of nie gaar nie, wat bevries
is en deur vriesbewaring in die bevrore toestand gepreserveer is.

2.13 seeskulpdier: Enige ongewerwelde seedier van die ti:lum molluske, met 'n sagte ongeseg-
menteerde liggaam en wat dikwels 'n skulp het wat deur 'n vou van die vel (die mantel) versteek is. Die
groep sluit tweekleppige diere (byvoorbeeld gapermossels en mossels) en kefalopodes (byvoorbeeid
inkvis) in.

2.14 fyngemaakte vis: Fyngemaakte stukkies visskeletspier wat van die visgrate en vel losgemaak
en aanneemllk vry van visgrate en vel is. .

2.15 buitehouer (hoothouer): Die doos, kartonhouer of kis waarin pakkette (toegedraaide of ontoe-
gedraaide) bevrore visprodukie vir bewaring en verspreiding verpak word.

2.16 pakket (onmiddellike houer): Die onmiddellike kartonhouer, plastieksakkie of ander houer
waarin die produk vir bewaring en verspreiding verpak word. :

2.17 preserveer: In ‘n gebrekvry, eetbare toestand hou deur dié voorkoming van agteruitgang.
2.18 proses: Die reeks bewerkings tydens produksie (kyk 2.20) van die produk.

2.19 produk: Vis, seeskulpdiere, vis- of seeskulpdierprodukte vir menslike verbruik, tydens vervoer,
hantering, voorbereiding, verwerking of verpakking vir bevriesing, in die proses van bevriesing of nadat
dit reeds bevries is, s00s uit die verband van die spesifikasie blyk. |

2.20 produksie: Die hantering, voorbereiding, verwerking of verpakking vir bevriesing, in die proses
van bewriesing of nadat dit reeds bevries is, met inbegrip van die proses van vriesbewaring, soos uit die
verband van die spesifikasie blyk.

2.21 snelbevriesingsproses: Die deurlopende proses waarvolgens die temperatuur van die produk
teen 'n tempo varn minstens 25 mm van die produk se dikte per uur binne 4 h deur die sone van
maksimum kristallisasie (vir die meeste produkte tussen —1 °C en -5 °C) verlaag word en wat slegs
voltooi is wanneer die temperatuur van die hele produk na termiese stabilisering -20 °C of laer bereik het.
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2.22 snelbevrore produk: 'n Visproduk (kyk 2.8), gerook of ongerook, gaar of nie gaar nie, wat
volgens die snelbevriesingsproses bevries is.

2.23 pen: 'n Pen waarop vissnitte (met of sonder groente of vrugte of enige kombinasie daarvan)
bymekaargehou kan word en wat van hout of metaal kan wees of van plastiekmateriaal wat geskik is om
in aanraking met voedsel gebruik te word.

2.24 rook; houtrook: Rook wat verkry word van hout of houtagtige plante wat aanneemlik vry van
gom, hars, verf, houtverduursamingsmiddel en ander bygevoegde stowwe is, wat in 'n- staat van
verbranding of wrywing is en wat gebruik kan word om vis te berook in oonde wat vir dié doel ontwerp is,
of wat gekondenseer of geabsorbeer kan word in 'n geskikte voedselgraad vioeistof of poeier vir die
voorbereiding van 'n rookdoopmiddel.

2.25 geskik: Aanneemlik en wat aan die vereistes vir die beoogde doel voldoen.

2.26 geskikte korrosiebestande materiaal: Ondeurlatende materiaal met gladde opperviakke (vry
van gaatjies, splete en skaal), wat nietoksies is en nie aangetas word deur seewater, ys, visslym en enige
ander korroderende stof waarmee dit waarskynlik in aanraking sal kom nie en wat teen blootstelling aan
herhaalde skoonmaak, met inbegrip van die gebruik van detergente, bestand is.

'3 Vereistes vir die fabriek

3.1 Algemeen

Daar moet voldoen word aan al die statutére vereistes van die Wet op Béroepsgesondheid en Veiligheid,
1993 (Wet 85 van 1993), die Wet op Gesondheid, 1977 (Wet 63 van 1977), die Wet op Reéling van die
Uitvoer van Bederfbare Produkte, 1983 (Wet 9 van 1983), of enige ander toepaslike wet. ,

3.2 Konstruksie en uitleg van en toestande in fabriek

3.2.1 Ligging, grootte en higiéniese ontwerp en toestande

3.2.1.1 Die ligging van die fabriek moet sodanig wees dat die geboue aanneemlik vry van aanstootlike
reuke, rook, stof en ander kontaminasie gehou kan word sodat dit aan die toepaslike vereistes vir higiéne
en sanitasie van die Wet op Gesondheid, 1977, voldoen. Die fabrieksgeboue moet 'n stewige konstruksie
hé, in 'n goeie toestand wees en groot genoeg wees om te verhoed dat toerusting en werknemers
saamgedring word en om toereikende skoonmaak en die handhawing van produkkwaliteit en higiéne
moontlik te maak.

3.2.1.2 Die fabrieksperseel moet goed gedreineer en toereikend omhein wees om groter diere soos
katte en honde, sowel as ongemagtigde persone en voertuie, uit te hou. Buitenshuise werkgebiede, paaie
en voetpaaie op die perseel moet 'n permanente opperviak van beton, baksteen, bitumen ot ander
duursame materiaal hé. Gebiede wat rondom geboue geleé is en nie gebruik word nie, moet met
grasperke bedek wees of 'n opperviak hé wat waarskynlik nie stof sal veroorsaak nie en nie toksiese
stowwe bevat nie.

3.2.1.3 Die fabriek en toerusting moet s6 ontwerp wees dat onverwerkte materiaal sonder oormatige
vertraging verwerk kan word. Die ontwerp en konstruksie van die geboue moet s6 wees dat daar voorkom
word dat insekte, voéls, knaagdiere en ander ongediertes die gebou binnekom of skuiling daarin vind.

3.2.2 Dakke en plafonne

3.2.2.1 Dakke moet weerbestand wees en moet van 'n nie-absorberende materiaal gemaak wees.
Dakke en, indien toepaslik, plafonne moet styf teen die mure pas en moet minstens 2,4 m bo die vioer
wees. In die voorbereidings-, verwerkings- en verpakkingsgebiede moet die dak en, indien toepaslik, die
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plafon minstens 300 mm bo enige toerusting wees en hoog genoeg wees om die vrye beweging van
mobiele toerusting en bewegende dele van ander toerusting toe te laat.

3.2.2.2 in die voorbereidings-, verwerkings- en verpakkmgsgebuede en in bewaargebiede vir bestanddele
en verpakkingsmateriaal vir die produk moet die plafon (of, indien daar nie 'n plafon is nie, die dak),
stofdig wees en beklee wees met geskikte korrosiebestande, ligkleurige en ondeurlatende materiaal
waarvan die konstruksie en afwerking sodanig is dat kondensasie, skimmelvorming, afskilfering en
vaskleef van vuiligheid tot 'n minimum beperk word en sonder beskadiging skoongemaak kan word. Die
onderkant moet 'n gladde opperviak hé. Gebiede waar sous berei word of waar die gaar produk
gehanteer word, of waar bestanddele en verpakkingsmateriaal bewaar word, moet 'n plafon hé.

3.2.3 Mure en deure

3.2.3.1 Buitemure moet weerdig en waterdig wees. Binneopperviakke van mure moet met gladde,
ligkleurige, wasbare, waterdigte materiaal beklee wees en moet vry wees van onnodige uitsteeksels.
Hierbenewens moet die mure in die voorbereidings-, verwerkings- en verpakkingsgebiede tot op 'n hoogte
van 2 m bo die vioer met geskikte korrosiebestande, ligkleurige, wasbare en slagbestande materiaal
beklee wees, behalwe dat waar mure bo hierdie hoogte vuilgesmeer kan word, die bekleding tot op 'n
hoér hoogte moet strek. Alle lyste aan die binnekant van mure en alle vensterbanke moet met 'n hoek
van minstens 45° na die vioer afloop. Die lyste moet so klein moontlik gehou word en vensterbanke moet
minstens 1 m bo die vioerviak wees. in die voorbereidings-, verwerkings- en verpakkingsgebiede en in
vries-, verkil- en vriesbewaarkamers moet die aansluitings tussen mure en die aansluitings tussen vioere
en mure met 'n minimum radius van onderskeidelik 25 mm en 40 mm gerond wees.

3.2.3.2 Deure en deurrame moet met geskikte korrosiebestande materiaal beklee wees of daarvan
gemaak wees en moet naatlose, ligkleurige, ondeurlatende en wasbare opperviakke hé. Indien hout
gebruik word, moet dit beklee wees om dit waterdig te maak. Deure waardeur die produk tussen die
voorbereidings-, verwerkings- en verpakkingsgebiede beweeg, moet breed genoeg wees om
kontaminasie van die produk en beskadiging van die deure te voorkom. Alle deure wat van buite direk
in die voorbereidings-, verwerkings- en verpakkingsgebiede oopgaan, moet doeltreffende lugskerms hé
en moet sover dit prakties moontlik is vanself toegaan en dig sluit. Die deure van vries-, verkil- en vries-
bewaarkamers moet dig sluit.

3.2.4 Vioere

3.24.1 Vioere moet gemaak wees van beton of van ander paslik ondeurlatende materiaal wat
korrosiebestand is, maklik skoongemaak kan word en ‘n gelyk opperviak het wat glad maar nie glyerig
is nie en vry van barste en oop voeé is.

3.2.4.2 Vioere van die voorbereidings-, verwerkings- en verpakkingsgebiede en van vries-, verkil- en
vriesbewaarkamers moet 'n geskikte helling hé en moet na buiterioolputte, opvangputte en -riole afvoer.
Uitlate moet net buite die fabrieksmure ‘n sperder hé wat voorkom dat knaagdiere binnedring.

3.2.4.3 Afvoerkanale moet van die oop tipe met, indien nodig, verwyderbare deksels wees en moet
ontwerp wees om die maksimum verwagte vioeistofvioei te hanteer sonder om oor te loop of oorstroming
te veroorsaak. Daar mag geen installasie wat die vioei van water en skoonmaakwerk belemmer in 'n
afvoerkanaal wees nie. Rioolputsperders moet toegerus wees met siwwe wat maklik verwyder kan word.
Indien nodig, moet plankmatte van ondeurlatende materiaal wat maklik-skoongemaak kan word, voorsien
word. Houtplankmatte mag nie in nat gebiede gebruik word nie. Vioere en afvoerders moet in 'n goeqe
toestand gehou word.

3.2.5 Hysbakke en trappe

325.1 Diebinneopperviakke van hysbakke moet paslik korrosiebestand wees en hysbakskagte moet
behoorlik gedreineer en vir skoonmaakdoeleindes toeganklik wees. Maasdeure kan gebruik word, mits
dit nie onhigiéniese toestande bevorder niex. ;

3.2.5.2 By trappe in vertrekke waar die produk voorberei, verwerk, verpak of gehanteer word, moet die
openinge tussen treevlakke met soliede stygstukke toegemaak wees. Trappe moet soliede relings hé
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wat hoog genoeg is om te voorkom dat produkte onder die trap gekontamineer word.

3.2.6 Kabels en pype

3.2.6.1 Kabels en pype moet, indien toepaslik,
a) bokant plafonne bevestig wees, of
b) in mure ingelaat wees, of

¢) weg van mure en plafonne en bokant die vioer bevestig wees en s6 gespasieer wees dat die
plafonne, mure, vioer, kabels en pype maklik skoongemaak en in 'n higiéniese toestand gehou kan
word; of

d) onder die vioer deurloop.

3.2.6.2 Afvoer- en rioolpype mag nie bokant p!afonne in voorbereidings-, verwerkings- of verpakkings-
gebiede geinstalleer word nie en ook nie op s6 'n wyse dat toevallige lekkasie die produk kan
kontamineer nie. Die afvoer- en rioolpype moet 'n binnediameter van minstens 100 mm hé en moet
behoorlik na buite ontiug wees. :

3.2.7 Verligting

In die algemene werkgebiede moet verligting van minstens 220 Ix voorsien word en op plekke waar die
produk noukeurig ondersoek word, moet die verligting minstens 540 Ix wees. Die verligting moet sodanig
wees dat dit nie die voorkoms van die kleur van die produk beduidend verander nie. Armature wat hang
bokant werkgebiede waar die produk tydens enige stadium van voorbereiding, verwerking of verpakking
gehanteer word, moet van die veiligheidstipe wees of andersins s6 beskerm wees dat kontaminasie van
die produk, indien 'n armatuur of lamp sou breek, voorkom word.

3.2.8 Ventilasie

Die ventilasie moet sodanig wees dat dit die lug vars hou en oormatige waterdamp verwyder en dat dit
die opbou van oormatige hitte, die vorming van kondensaat en skimmeigroei op oorhoofse strukture
voorkom. Die lug moet vry van skadelike walms, dampe, stof en kontaminerende aérosol wees. Die lug
moet van meer higiéniese na minder higiéniese gebiede vloei. Natuurlike ventilasie moet, indien nodig,
deur meganiese middele aangevul word.

Vensters wat vir ventilasiedoeleindes oopgemaak word, moet insekskerms hé. Die skerms moet maklik
vir skoonmaakdoeleindes afgehaal kan word en moet van geskikte korrosiebestande materiaal wees.

3.2.9 Handwasfasiliteite

3.29.1 Die volgende moet voorsien word by die ingange na die voorbereidings- en verwerkingsgebiede
van die fabriek wat deur die werknemers gebruik word, asook op ander gerieflik geleé plekke in die
voorbereidings- en verwerkingsgebiede van die fabriek waar die werknemers dit maklik kan bereik, en
by die uitgange van toilette:

a) ‘'naanneemlike getal handwasbakke met volop warm en koue lopende water of warm water in die
temperatuurbestek 40 °C tot 50 °C en wat aan die vereistes van 3.4.1 voldoen;

b) volop ongeparfumeerde vloeibare seep of aanneemlike detergent in 'n aktiewe toestand;
c) weggooipapierhanddoeke; en

d) krane wat nie met die hand of elmboog beheer word nie, bv knie- of voetbeheerde krane of
drukknopkrane met voorat gestelde volumebeheer.

3.29.2 Handonlsmettingsbakke'. indien voorsien, moet s6 ontwerp wees dat hulle goed skoongemaak
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kan word. Toegang tot handwasfasiliteite moet te alle tye onbelemmer wees. Die handwasbakke moet
van geskikte korrosiebestande materiaal wees, 'n gladde afwerking hé en regstreeks in afvoerkanale
dreineer.

3.2.9.3 In die geval van fabriekskepe moet minstens een handwasbak in die tmletblok en een in die
verwerkings- en verpakkingsgebied lopende warm en koue wa:er voorsien.

3.2.10 Voetbaddens i

Tensy die afwesigheid van voetbaddens in bepaalde omstandsghede aanneemlik is of alternatiewe
aanneemlike skoonmaak- en ontsmettingsfasiliteite voorsien word, moet voetbaddens met 'n geskikte
ontsmettingsoplossing voorsien word by elke ingang na die voorbereidings-, verwerkings- en
verpakkingsgebiede wat deur werknemers gebruik word en dit moet s6 geplaas wees dat werknemers
nie toegang tot dié gebiede kan verkry sonder om hulle skoeisel te ontsmet nie. Voetbaddens moet s6
gemaak wees dat hulle voldoende gedreineer en skoongemaak kan word.

3.2.11 Kennisgewings

Kennisgewings moet op strategiese plekke in die voorbereidings-, verwerkings-, verpakkings- en
bewaargebiede, in die kleedkamers en in die toiletfasiliteite vertoon word. Die kennisgewings moet vereis
dat hande met seep of detergent gewas word en dit moet aandui dat spoeg, die gebruik van kougom en
enige vorm van tabak en die eet of drink van verversings in hierdie gebiede verbode is.

3.2.12 Skeiding van prosesse en fasiliteite

Afsonderlike vertrekke of duidelik afgebakende gebiede van geski?«e grootte moet voorsien word vir:
a) die ontvangs en bewaring van onverwerkte materiaal; |

b) voorbereidingswerk soos verwydering van die kop, uithaal van ingewande en was van vis;
c) verwerkingsaktiwiteite soos filering, skyfsny en bevriesing;

d) verpakking; en

e) die bewaring van die produk.

3.2.13 Bewaarplekke

3.2.13.1 Algemeen

Die produksiegebied van die fabriek mag nie vir bewaardoeleindes gebruik word nie.
3.2.13.2 Eetbare bestanddele |

Bewaarfasiliteite vir eetbare bestanddele wat by die voorbereiding van die bevrore produk gebruik word,
moet droog, vry van stof en ander bronne van kontaminasie, en plaagdig wees.

3.2.13.3 Pakket- en verpakkingsmateriaal

Skoon, stofvry, plaagdigte en droé pakkamers moet vir die bewaring van verpakkingsmateriaal voorsien
word.

3.2.13.4 Bewaarfasiliteite vir giftige en ander skadelike materiaal
3.2.13.4.1 Bewaarfasiliteite vir plaagdoders of ander giftige en iskadelike materiaal

Plaagdoders of ander giftige en skadelike materiaal en die toerusting vir die toediening daarvan moet
bewaar word in 'n vertrek waarin geen voedsel, voedselhanteertoerusting, verpakkingsmateriaal of
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~'voedselhouers bewaar word nie en dit moet gesluit gehou word. Alle gevaarlike materiaal moet
opvallende en duidelike etikette hé en mag nooit met die voedselhouers, verpakkingsmateriaal,
onverwerkte materiaal of die produk in aanraking kom nie.

3.2.13.4.2 Bewaarfasiliteite vir skoonmaak- en ontsmettingsmateriaal

Skoonmaak- en ontsmettingsmateriaal en die toerusting vir die toediening daarvan moet bewaar word
in 'n verirek waarin geen voedsel, voedselhanteertoerusting, verpakkingsmateriaal of voedselhouers
bewaar word nie en dit mag nooit met voedselhouers, verpakkingsmateriaal, onverwerkte materiaal of
die produk in aanraking kom nie. Alle skoonmaak- en ontsmettingsmateriaal moet opvaliende en
duidelike etikette hé.

3.2.14 Bewaarfasiliteite vir gereedskap en onderdele

Gereedskap en onderdele wat tydens gebruik met die produk in aanraking kom, moet, wanneer dit nie
gebruik word nie, in 'n ontsmettingsoplossing gehou word of op 'n higiéniese wyse bewaar word in 'n droé
gebied wat vry van stof en enige ander bron van kontaminasie is en wat plaagdig is. Onderdele van
masjinerie wat die produk moontlik kan kontamineer, moet in 'n afsonderlike bewaargebied weg van die
verwerkingsgebiede bewaar word. )

3.2.15 Rookkamer

Deure wat gedurende die stook van rookkamers gebruik word, mag nie direk in verwerkingsgebiede
oopgaan nie tensy die rookgenereerder s6 ontwerp is dat dit besoedeling van hierdie gebiede uitskakel.
Afsonderlike fasiliteite moet vir die bewaring van rookgenererende materiaal voorsien word.

3.2.16 Vrieskamers, verkilkamers en vriesbewaarkamers

3.2.16.1 Verkoelingseenhede, soos kompressors, mag nie geinstalleer word in 'n gebied waar die
produk gehanteer word nie, tensy die toerusting 'n integrerende deel van die produksie-eenheid is. Indien
vrieskamers, verkilkamers en vriesbewaarkamers in verwerkingsgebiede geleé is, moet hul vioere 'n
integrerende deel van die vioer van die verwerkingsgebied wees of op toereikende wyse aan die vioer
verseél wees. Bewaareenhede moet hoog genoeg bokant die vioer geinstalleer wees sodat die gebied
daaronder maklik en deeglik skoongemaak kan word.

3.2.16.2 Die mure en vioere moet in 'n goeie toestand wees. Die opperviakke van plafonne, mure en
vioere moet van geskikte korrosiebestande, waterdigte materiaal wees en moet glad en vry van barste, -
splete en afskilfering van opperviakmateriaal wees. Die vioere moet gedreineer kan word en die vioere
van verkilkamers moet skuins wees sodat dit heeltemal gedreineer kan word.

3.2.16.3 Vriesbewaarkamers in fabrieke, uitgesonderd fabriekskepe, moet outomatiese temperatuur-
registreerders hé met genoeg sensorelemente op plekke wat geskik is om die totale lugtemperatuur te
moniteer. Die temperatuur in vriesbewaarkamers moet outomaties en deurlopend gemoniteer word en
'n rekord van die temperatuur moet gehou word en ter insae beskikbaar wees. Temperatuurkaarte moet
s6 ingedeel wees dat elke indeling hoogstens 2 °C in die bewaarbestek verteenwoordig en dit moet
maklik tot die naaste 1 °C in die bewaarbestek gelees kan word. Produksielotvrieskamers, uitgesonderd
plaatbevriesers, moet eksterne meters of ander temperatuuraanwysers hé.

3.2.16.4 Vriesbewaarkamers op visvaartuie behoort temperatuurregisireerders hé, maar dit moet
minstens eksterne meters of temperatuuraanwysers hé en die aangeduide temperature moet elke 4 h
aangeteken word.

3.2.16.5 Die ingange na vries-, verkil- en vriesbewaarkamers moet teen die invioei van warm lug

beskerm word deur die voorsiening van 'n voorvertrek of 'n meganiese luggordyn of strookgordyne of
luike wat self toegaan. '
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3.2.17 Neweprodukte

Die verwerking van neweprodukte en nievisprodukte wat nie vir menslike verbruik bedoel is nie, moet
gedoen word in geboue wat fisies s6 van die fabriek geskei is dat daar geen moontlikheid van
kontaminasie van die produk is nie.

3.2.18 Woonkwartiere

Woonkwartiere moet heeltemal geskei wees van gebiede waar die produk voorberei, verwerk, verpak
of bewaar word.

3.2.19 Vullis

'n Afsonderlike, geskikte vullisfasiliteit moet op die perseel voorsien word en moet daagliks skoongemaak
word.

3.2.20 Fasiliteite

3.2.20.1 'n Aanneemlike getal geskikte kieedkamers, storthokkies, handwasbakke waarvan die krane
werk so0s in 3.2.9 beskryf word, toilette (afsonderlik vir elke geslag) en, indien toepaslik, urinale, moet
binne 'n praktiese afstand van die fabriek se verwerkingsgebiede voorsien word. Storthokkies moet direk
in kleedkamers uitgaan. Fasiliteite mag nie regstreeks in 'n voorbereidings-, verwerkings-, verpakkings-
of bewaargebied uitgaan nie.

3.2.20.2 Toilette moet heeltemal afsonderlik van kleedkamers wees en die enigste toelaatbare toegang
moet wees deur deure wat dig sluit en self toegaan. Toiletblokke moet hul eie handwasfasiliteite hé wat
van dié in kleedkamers geskei is. Genoeg toiletpapier, lopende warm en koue water, naelborsels,
ongeparfumeerde vioeibare seep of 'n aanneemlike detergentoplossing en weggooipapierhanddoeke
moet vir werknemers beskikbaar wees. Houers vir gebruikte handdoeke moet voorsien word.
Vullishouers met 'n higiéniese konstruksie moet verskaf word.

3.2.20.3 Daar moet kennisgewings wees wat vereis dat werknemers hulle hande na gebruik van die toilet
met seep of detergent was. Sluitkaste of beheerde kleremandjies moet voorsien word en die uitleg en
toerusting moet sodanig wees dat dit behoorlik skoongemaak en in stand gehou kan word. Die fasiliteite
moet skoon en netjies gehou word. Die fasiliteite moet toereikend geventileer wees. Kleadkamers en
aantrekkamers mag nie as woonkwartiere of vir die bereiding van maaltye gebruik word nie. Eetkamers
vir personeel moet afsonderlik van kleedkamers wees.

3.2.21 Fasiliteite vir die skoonmaak en ontsmetting van draagbare toerusting

Fasiliteite met behoorlike dreinering moet vir die skoonmaak en ontsmetling van draagbare toerusting
voorsien word. Sodanige fasiliteite moet in 'n afsonderlike vertrek wees of in 'n aangewese deel van die
voorbereidings-, verwerkings- en verpakkingsgebiede waar daar genoeg koue drinkbare water en warm
water, indien nodig, of versadigde stoom of skoan seewater is wat onder toereikende druk is en aan die
vereistes van 3.4.2 voldoen.

3.2.22 Spesifieke vereistes vir visvaartuie
3.2.22.1 Algemene oorwegings

Visvaartuie moet vir vinnige en doeltreffende hantering van vis en vir maklike skoonmaak en ontsmetting
ontwerp wees. Alle opperviakke waarmee die vis moontlik in aanraking kan kom, moet ondeurlatend
wees en moet, indien dit prakties uitvoerbaar is, van geskikte korrosiebestande materiaal wees. Die
opperviakke moet maklik skoongemaak kan word en mag geen uitsteeksels of ander eienskappe hé wat
die produk kan beskadig nie.

Dektenks, penstaanders en skeiplanke moet van geskikte korrosiebestande materiaal gemaak wees en
moet maklik verwyder kan word. Die getal en hoogte daarvan moet sodanig wees dat dit die geraamde
hoeveelheid vis kan hou en dat daar voorkom word dat die vis beweeg en plat gedruk word as gevolg van
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oormatige massa vis of die skip se beweging. Indien dit prakties uitvoerbaar is, moet hout met 'n geskikte
korrosiebestande materiaal soos veselglas beklee wees, of moet dit s6 behandel wees dat dit waterdig
is. Metaalwerk, uitgesonderd viekvrystaal of gegalvaniseerde staal of aluminium wat nie met die produk
in aanraking kom nie, moet met korrosiebestande, nietoksiese verf of ‘'n ander beskermende deklaag
geverf wees.

'n Geskikte afvoerstelsel moet voorsien wees. Gebiede waar die produk voorberei, verwerk, verpak of
bewaar word, moet deeglik van ghries, olie, brandstof, hitte, dampe, voedsel vir die bemanning,
bewaargebiede vir ander materiaal as die produk, en van die enjinkamer en ander bronne van
kontaminasie geisoleer wees. '

3.2.22.2 Bewaarfasiliteite vir vis

indien vis binne 8 h nadat dit gevang is aan land gebring word, moet die vaartuig fasiliteite hé om die vis
minstens teen direkte sonstrale te beskerm en om die vis koel (by 'n temperatuur van 20 °C of laer) en
klam te hou. :

Indien vis langer as 8 h maar hoogstens 10 d ter see gehou word, moet fasiliteite vir verkilling of
bevriesing (of albei) ook voorsien word. Vaartuie waarop vis langer as 10 d gehou word, moet
bevriesingsfasiliteite vir die vis hé.

Alle vaartuie wat vir verkilling of bevriesing (of albei) toegerus is, moet ‘n geskikte afvoerstelsel hé wat
die gesmelte water na 'n opvangput kan afvoer so vinnig as wat dit akkumuleer.

3.2.22.3 Seewater- en pekelbewaartenks

Op vaartuie waarin van 'n stelsel van verkoelde seewater of verkoelde pekel gebruik gemaak word om
die vangs te verkil of te bewaar, moet alle tenks, hitteruilers, pompe en bybehorende pype van geskikte
korrosiebestande materiaal gemaak wees of daarmee bedek wees. ‘n Ruimte van minstens 60 mm moet
tussen koelkronkels en tenkkante gelaat word om die skrop en uitspoel van visoorblyfsels uit die putte
moontlik te maak. Die tenks of putte moet s6 ontwerp wees dat die vis eers met verkoelde seewater
gewas en voorverkoel kan word en dan deur middel van pekelbevriesing voorbevries kan word. Pype,
uitgesonderd koetkronkels, moet heeltemal versink en bedek wees.

3.2.22.4 Inneem van seewater en wegdoen van afval

Dekslange moet van skoon seewater onder aanneemtike druk voorsien word deur 'n pomp wat slegs vir
skoon seewater gebruik word. Onderworpe aan goeie skeepsargitektuur, moet die inlaatpunt vir seewater
vir die verkoeling en skoonmaak van die produk so diep as moontlik aan die een kant van die vaartuig
geleé wees en die wegdoen van rioolvuil en afvaiwater en enjinverkoelingsuitiaat moet so viak as
moontlik aan die teenoorgestelde kant van die vaartuig geskied.

Die watertoevoerpype en afvalafvoerpype vir die vaartuig se toilette, handwasbakke en kombuis-
opwasbakke moet spitsbelastings kan dra, moet waterdig wees en mag nie deur ruimtes gaan waar die
vangs voorberei, verwerk, verpak of bewaar word nie. Pype vir die voorsiening van skoon seewater mag
geen kruisverbindings met die enjin- of kondensatorverkoelstelsel hé nie en die konstruksie daarvan
moet sodanig wees dat enige moontiikheid van terugheweling van die kombuisopwasbakke of die toilette
voorkom word.

3.2.22.5 Watervoorsiening

Genoeg koue drinkbare water of skoon seewater onder aanneemlike druk moet op 'n aanneemlike getal
plekke oral op die visvaartuig beskikbaar wees. Op vaartuie waar ander verwerking as skoonmaak
gedoen word, moet warm water by 'n temperatuur van minstens 60 °C vir gebruik beskikbaar wees.
Indien dit prakties uitvoerbaar is, moet 'n aanneemlike waterbehandelingstelsel (bv blootstelling aan
ultraviolet lig) voorsien word vir die behandeling van seewater wat by die verwerking van die produk
gebruik word.
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3.3 Produksietoerusting
3.3.1 Algemeen

3.3.1.1 Verwerkingsgebiede moet s6 ontwerp, toegerus en beman wees dat werkers vryelik kan beweeg
om skoonmaak en die handhawing van higiéne sowel as produkkwaliteit te vergemaklik.

3.3.1.2 Alle installasies, toerusting en gereedskap wat met die produk in aanraking kom, moet 'n gladde
opperviak hé, lig van kleur wees en van geskikte korrosiebestande, nie-absorberende materiaal wees
(dws nie hout of ander absorberende of poreuse materiaal nie), wat 'n aanneemlike plastiekbedekte
opperviak geskik vir gebruik met voedsel kan hé, maar dit moet verkieslik van viekvrystaal wees. Dit moet
'n higiéniese ontwerp sonder oop lasse of splete hé en moet s6 gemaak wees dat dit die skoonmaak en
ontsmetting daarvan vergemaklik. Die installasie of toerusting moet sé ontwerp wees dat dit die
skoonmaak en ontsmetting van die gebiede daaronder vergemaklik. Qop ente en omkrulrande moet
bewredigend verseé! wees ten einde die aanpak van organiese materiaal en vuiligheid te verhoed. Indien
nodig, soos in die geval van toerusting wat nie in situ skoongemaak kan word nie, moet die toerusting vir
skoonmaak en ontsmetting uitmekaar gehaal kan word. Opperviakke waarmee die produk in aanraking
kom, mag nie geverf wees nie.

3.3.1.3 Alle dele van vaste toerusting of toerusting wat nie maklik geskuif kan word nie moet sé ver van
die mure en plafonne af geinstalleer wees dat daar toegang vir skoonmaak en ondersoek is. Alle
permanent gemonteerde toerusting moet 6f hoog genoeg bo die vioer geinstalleer wees om toegang vir
skoonmaak en ondersoek te verleen 6f moet heeltemal teen die vioer verseél wees.

3.3.14 Toerusting moet verkieslik nie in die vicer versink wees nie maar indien dit onvermydelik is, moet
die toerusting op ‘n aanneemlike wyse geinstalleer wees. Versonke dele moet goed gedreineer wees.

Koper, lood en legerings daarvan (uitgesonderd soldeersel) en ander metale of materiaal wat nadelig
vir die gesondheid of vir die produk is, mag nie gebruik word in die konstruksie van toerusting wat in enige
stadium van verwerking met die onverwerkte materiaal of met die onbeskermde produk in aanraking kom
nie. Die gebruik van soldeersel in toerusting moet tot 'n minimum beperk word.

3.3.2 Tafels

Houttafels mag nie in verwerkingsgebiede gebruik word nie. Die ontwerp en konstruksie van tafelrame
moet sodanig wees dat die ontwikkeling van onhigiéniese toestande en die opbou van bakterie¢ verhoed
word. Die rame moet van gladde korrosiebestande metaal wees of moet sodanig bedek wees dat hulle
teen korrosie beskerm is. Tafelblaaie moet van naatlose viekvrymetaal of ander naatlose, korrosie-
bestande, gladde, ondeurlatende materiaal met soortgelyke opperviakeienskappe wees. Hulle moet 'n
higiéniese konstruksie hé en moet vir skoonmaakdoeleindes verwyder kan word of moet sé aan hul rame
bevestig wees dat skoonmaak en ontsmetting moontlik is. Indien metaalblaaie by die rande gevou is,
moet die voue sodanig gesoldeer, gesweis of met 'n aanneemlike mastiekseélmiddel verseél wees dat
die aanpak van organiese stof en vuiligheid voorkom word. Alle tafelblaaie moet vinnig en doeltreffend
kan dreineer en moet vry van barste en splete wees. Alle lasse in tafels moet waterdig gemaak wees.

3.3.3 Snyplanke

Indien snyplanke gebruik word, moet hulle 'n higiéniese konstruksie hé en van 'n aanneemlike ligkleurige
materiaal (uitgesonderd hout of ander absorberende of poreuse materiaal) gemaak wees en vir gebruik
met voedsel geskik wees. Snyplanke moet maklik verwyder kan word.

3.3.4 Gereedskap

Messe, skoppe, besems en ander gereedskap mag nie handvatsels van hout of ander absorberende of
poreuse materiaal hé nie. Rottangmandijies mag op geen stadium voor, tydens of na verwerking as
houers vir vis gebruik word nie.
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3.3.5 Ontsmettings- en skoonmaakfasiliteite

Ontsmettingsfasiliteite vir handskoene en messe moet op gerieflike en aanneemlike plekke beskikbaar
wees. Skoonmaak- en ontsmettingsmateriaal, lopende warm en koue water of versadigde stoom,
waterslange, spuitkoppe, borsels, skrapers en ander toerusting wat vir die skoonmaak van die visvaartuig,
installasie, toerusting en gereedskap nodig is, moet beskikbaar wees. Hierdie materiaal en toerusting
mag nie bewaar word in 'n vertrek waar voedselhanteertoerusting bewaar word nie, en mag nooit met
onverwerkte materiaal, die produkte of die houers of pakkette daarvan in aanraking kom nie.

3.3.6 Ysvervaardigingstoerusting

Alle opperviakke van ysvervaardigingstoerusting wat met die ys in aanraking kom, moet van geskikte
korrosiebestande materiaal wees. Die konstruksie van die ysvervaardigingstoerusting moet deurgaans
higiénies wees. Wanneer ys ook al oorgeplaas, bewaar of vervoer word, moet dit doeltreffend teen
kontaminasie beskerm wees.

3.4 Water
3.4.1 Drinkbare water

3.4.1.1 Onderworpe aan die bepalings van 3.4.2, moet elke fabriek 'n toereikende voorraad skoon
drinkbare water hé wat vry is van stowwe in suspensie en bestanddele wat skadelik vir die produk of
nadelig vir die gesondheid is. Daarbenewens moet die water deur middel van uitviokking, filtrering,
chlorering of 'n ander aanneemlike proses sodanig behandel wees dat voldoening aan die volgende
‘vereistes verseker word:

a) koliforme organismes: die telling vir koliforme organismes mag nie vyf organismes per 100 m¢ van
die water (kyk 10.16.1.1 of 10.16.2.3.1) oorskry nie; en

b) fekale koliforme bakterieé: daar mag geen fekale koliforme bakterieé in 100 m¢ van die water (kyk
10.16.1.2 of 10.16.2.3.2) waarneembaar wees nie. .

3.4.1.2 Vir die doeleindes van die waterondersoek sluit die koliforme groep alle Gram-negatiewe,
niespoorvormende stawe in wat |aktose, met die voortbring van suur en gas, in minder as 48 h by 37 °C
kan laat fermenteer. Fekale koliforme bakterieé moet beskou word as Gram-negatiewe, niespoor-
vormende stawe wat laktose, met die voortbring van suur en gas, in minder as 48 h by 37 °C sowel as
44 °C kan laat fermenteer en indool in triptoonwater kan voortbring.

3.4.1.3 Gechloreerde water wat die produk nadelig kan beinvioed, moet onmiddellik voor gebruik
ontchloor word. In alle gevalle moet die vry residuele chloorkonsentrasie dmv die N,N-diétiel-1,4-0-
fenileendiamientoets of 'n ander aanneemlike toets met 'n ekwivalente sensitiwiteit bepaal word.

3.4.1.4 Fabrieksinstaliasies vir die behandeling van water moet minstens een keer per week deeglik
volgens 'n aanneemlike metode skoongemaak word.

3.4.2 Seewater

Skoon, ongekontam ineerde-. vars gepompte seewater kan vir enige doel in die fabriek gebruik word, mits
die telling vir koliforme organismes nie 50 organismes per 100 m{ van die water oorskry nie (kyk
10.16.2.3.1) en geen fekale koliforme bakterieé in 100 mé van die water (kyk 10.16.2.3.2) waarneembaar
is nie.

3.4.3 Water vir skoonmaak

Water wat gebruik word vir die skoonmaak van die installasie en toerusting moet aan die vereistes van
3.4.1 of 3.4.2, soos toepaslik, voldoen. Gechloreerde water wat 'n nadelige uitwerking op die produk kan
hé, moet onmiddellik voor gebruik onichicor word. In alle gevalle moet die vry residuele
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chloorkonsentrasie deur die N, N-diétiel-1,4-0-fenileendiamientoets of 'n ander aanneemlike toets met
'n ekwivalente sensitiwiteit bepaal word.

3.44 Ys

Die suiwerheid van ys moet sodanig wees dat die water wat daaruit verkry word direk nadat die ys
vervaardig is (deur die ys in aseptiese toestande by 'n temperatuur van hoogstens 10 °C te smelt) aan
die verelstes van 3.4.1 of 3.4.2, soos toepaslik, voldoen.

3.5 Vereistes vir werknemers wat by die hantering, voorbereiding, verwerking,
verpakking en bewaring van die produk betrokke is

3.5.1 Gesondheid

3.5.1.1 Voordat werknemers in diens geneem word, moet hulle 'n toepaslike mediese ondersoek slaag
om te verseker dat hulle nie aan aansteeklike siektes ly nie en hulle moet daarna jaarliks 'n mediese
ondersoek slaag. In geval van afwesigheid van meer as een dag weens siekte moet die werknemer,
voordat hy/sy weer begin werk, die aard van die siekte wat die afwesigheid genoodsaak het by die
fabriekshigiénebeampte aanmeld, wat, indien hy dit nodig ag, die toepaslike stappe moet doen om
mediese advies oor die werknemer se geskiktheid vir werk in te win. 'n Toepaslike mediese rekord moet
van elke werknemer gehou word.

3.5.1.2 'n Mediese sertifikaat wat deur 'n fabriekswerker ingedien word, moet ter insae beskikbaar wees
vir die owerheid wat hierdie spesifikasie administreer.

3.5.1.3 Geen werknemer wat 'n draer is van of ly aan 'n aansteeklike siekte, veral ‘'n draer van
Salmonella of Shigella, of een wat simptome toon van of ly aan gastro-enteritis of enterobakteriese
infeksie of 'n siekte of toestand wat 'n afskeiding van vioeistof uit enige deel van die vel of liggaam
veroorsaak, mag toegelaat word om met die produk in aanraking te kom nie. Enige sodanige werknemer
moet hom onmiddellik by die fabrieksbestuur aanmeld.

3.5.14 Indien dit bekend is dat ‘n werknemer aan 'n siekte ly wat deur voedsel oorgedra kan word, mag
hy nie toegelaat word om in enige deel van die fabriek te werk in 'n hoedanigheid waar daar 'n
moontlikheid bestaan dat hy die produk met patogene organismes kan kontamineer nie.

3.5.1.5 Geen werknemer met 'n snywond of besering mag toegelaat word om met die produk in
aanraking te kom nie tensy die snywond of besering sé behandel of verbind is dat die afskeiding van
liggaamsvioeistof verhoed word en die wond en die verband s6 bedek is dat daar verseker word dat
besmetting of kontaminasie van die produk nie meer moontlik is nie.

3.5.2 Beskermende klere

3.5.2.1 Alle werknemers wat by die hantering, voorbereiding en verwerking van die produk tot en met
die verpakkingstadium betrokke is, maar uitgesonderd werknemers wat in vriesbewaarkamers en
verkilkamers werk, moet skoon, ligkleurige, beskermende klere dra sowel as waterdigte voorskote,
waterdigte skoenbedekkings of stewels en skoon, wasbare of weggooitipe kopbedekkings wat die hare
heeltemal bedek. Wolmusse mag slegs in vriesbewaarkamers gedra word. Oorpakke moet die
werknemers se persoonlike klere heeltemal bedek. :

3.5.2.2 Moue mag nie tot onder die elmboé reik nie tensy dit met plastiekoormoue bedek is of in
vriesbewaarkamers en verkilkamers gedra word. Waterdigte beskermende kiere moet van plastiek- of
rubbermateriaal of 'n scortgelyke aanneemlike materiaal wees. Alle beskermende klere moet 'n
higiéniese ontwerp hé, mag geen buitesakke hé nie, moet heel gehou word en mag nie 'n bron van
kontaminasie vir die produk wees nie.

3.5.2.3 Beskermende klere, uitgesonderd waterdigte voorskote, oormoue en handskoene, mag nie in
werkgebiede gebére word nie; wanneer dit nie gebruik word nie, moet dit in kleedkamers gehou word
en mag nie van die perseel af verwyder word nie, behalwe om in higiéniese toestande gewas te word.
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Die wonings van werknemers word nie as aanneemlik vir hierdie doel beskou nie.

3.5.24 Waterdigte voorskote, oormoue en handskoene moet skoongemaak word elke keer as dit
afgehaal word en so dikwels as wat nodig is, en moet tydens werkpouses en besoeke aan die toilet aan
hake of penne by die uitgange van produksiegebiede opgehang word. Handskoene moet deeglik
skoongemaak word en dan deur middel van gechloreerde water of 'n ander aanneemlike oplossing of
prosedure ontsmet word. Waterdigte voorskote, oormoue en handskoene asook alle toerusting wat by
die voorbereiding, verwerking en verpakking van die produk gebruik word, mag slegs uit die werkgebiede
verwyder word vir herstelwerk en om in higiéniese toestande skoongemaak te word.

3.5.3 Persoonlike higiéne

3.5.3.1 Werknemers moet voordat hulle begin werk en na elke afwesigheid uit die produksiegebied van
die fabriek, met gereelde tussenposes tydens produksie of te eniger tyd wanneer dit nodig is, hulle hande
met warm water en 'n aanneemlike ongeparfumeerde vioeibare seep of detergent was en dit daarna in
skoon lopende water afspoel. Daarna kan hulle hul hande in 'n aanneemlike ontsmettingsoplossing
doop, waarna hulle hul hande in skoon lopende water moet afspoel indien dit deur die gebruiks-
aanwysings van die handdoopmiddel vereis word. Naellak of naelvernis mag nie op vingernaels gebruik
word nie en vingernaels moet kort en skoon gehou word. Werknemers wat onverwerkte materiaal of die
onbeskermde produk, of albei, hanteer, mag nie juweliersware dra nie.

3.5.3.2 Die persoonlike besittings en voedsel van werknemers mag in geen gebied kom waar die produk
en die bestanddele daarvan en verpakkingsmateriaal gehanteer en bewaar word nie. Houers wat gebruik
word by die voorbereiding, verwerking of verpakking van die produk mag vir geen ander doel gebruik
word nie. '

3.5.3.3 Die gebruik van kougom en tabak in enige vorm mag nie toegelaat word in die gebiede waar die
produk en die bestanddele daarvan en verpakkingsmateriaal gehanteer of bewaar word nie. Daar mag
nérens op die fabrieksperseel gespoeg word nie. Kennisgewings te dien effekte moet op strategiese
plekke aangebring wees (kyk 3.2.11).

3.5.4 Besoekers

Enige persoon, met inbegrip van die werknemers wat die produksiegebiede van die fabriek tydens
werkure besoek of binnegaan, moet, terwyl hy/sy in dié gebiede is, aan al die higiénevereistes voldoen
en skoon, beskermende klere dra wat deur die fabriek verskaf moet word.

3.6 Vereistes vir higiéniese werk
3.6.1 Algemeen

3.6.1.1 Met betrekking tot die hantering, vervoer, verwerking, verpakking, bevriesing en bewaring van die
produk, mag geen werk gedoen word of toestande bestaan wat nadelig vir die produk is nie. Materiaal
wat die produk moontlik kan kontamineer, moet van verwerkingsgebiede weggehou word. Nie-eetbare
materiaal mag nie in dieselfde vertrek as eetbare bestanddele of in die voorbereidings- of verpakkings-
gebiede van die fabriek bewaar word nie.

3.6.1.2 Daar mag geen onhigiéniese toestande op die fabrieksperseel wees nie. Daar mag nie toegelaat
word dat rook van fabriekskoorstene en uitlaatgasse die fabrieksgebou(e) binnedring in hoeveelhede
of op 'n wyse wat aanstootlik, nadelig of gevaarlik vir die gesondheid is of in enige stadium van die
verwerking van die produk kontaminasie van die produk kan veroorsaak nie. .
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3.6.2 Skoonmaak en ontsmetting

3.6.2.1 Fisiese fasiliteite

3.6.2.1.1 Die gebou, perseel, installasies, toerusting, gereedskap en alle ander fisiese fasiliteite van die
fabriek moet skoon en in 'n goeie toestand gehou word en moet netjies en higiénies gehou word. Die
voorbereidings-, verwerkings- en verpakkingsgebiede van fabrieke en alle hulptoerusting en gereedskap
moet gereeld deur opgeleide werknemers skoongemaak en ontsmet word. Voordat die installasie,
toerusting en gereedskap gebruik word, moet dit deeglik met 'n detergent of ander skoonmaakmiddel
skoongemaak en ontsmet word. 'n Detergentontsmettingsmiddel kan gebruik word. Onmiddellik voordat
daar met werksaamhede begin word, moet toerusting deeglik met water (kyk 3.4.3) afgespoel word om
stof en ontsmettingsmiddel (indien dit gebruik is) te verwyder.

3.6.2.1.2 Die verwerkings- en verpakkingsgebiede, bewaarkamers, verkilkamers, vriesbewaarkamers
en vrieskamers moet vry gehou word van skimmel, stof, vuiligheid, verf wat afskilfer en ander los
vreemde materiaal wat van mure, plafonne en oorhoofse strukture op die produk kan val.

3.6.2.2 Vioere en afvoerkanale

Tydens werktydperke moet die vioere en afvoerkanale in die voorbereidings-, verwerkings- en ver-
pakkingsgebiede skoon gehou word deur dit gereeld uit te vee, te skrop en met water af te spoel. Daar
mag nie toegelaat word dat vullis in afvoerkanale of op roosters ophoop nie. Vloere en afvoerkanaie
moet so dikwels as wat nodig is en na afloop van elke dag se werksaamhede deeglik skoongemaak word
ten einde higiéniese toestande te handhaaf. Voetbaddens moet gereeld gedreineer en skoongemaak
word en die ontsmetfingsmiddel moet in 'n aktiewe toestand gehou word.

3.6.2.3 Mure van voorbereidings-, verwerkings- en verpakkingsgebiede

Die mure van die voorbereidings-, verwerkings- en verpakkingsgebiede moet, indien nodig, onmiddellik
na elke dag se werksaamhede deeglik gewas word en die vertrekke moet so stofvry moontlik gehou
word. ;

3.6.24 Skoonmaak- en ontsmettingsmateriaal

Skoonmaak- en ontsmettingsmateriaal, lopende warm en koue water wat aan die vereistes van 3.4.3
voldoen, versadigde stoom, waterslange, borsels en ander materiaal en toerusting wat vir die skoonmaak
van die fabriek, toerusting en gereedskap nodig is, moet beskikbaar wees. Skoonmaakmateriaal s00s
skuurwol, wat die produk kan kontamineer, mag nie gebruik word nie.

3.6.2.5 Die skoonmaak van waterbehandelingsinstallasies

Fabrieksinstallasies vir die behandeling van water moet een maal per week volgens ‘'n aanneemlike
metode deeglik skoongemaak ward.

3.6.2.6 Skoonmaak van die verwerkingstelsel

Die hele verwerkingstelsel moet tydens elke produksieonderbreking wat langer as 1 h duur, skoon-
gemaak word of wanneer dit ook al nodig geag word, en dit moet aan die einde van elke skof en na
afloop van elke dag se werksaamhede doeltreffend skoongemaak word. Dit moet skoon wees as dit weer
gebruik word.

3.6.2.7 Skoonmaak van gereedskap

Messe en soorigelyke toerustingsitems moet tydens produksieonderbrekings, na gebruik en te eniger tyd
wanneer ontsmetting ook al nodig is, deeglik skoongemaak word en dan met gechloreerde water of ‘n
ander aanneemlike oplossing of volgens 'n ander prosedure ontsmet word. Wanneer die fabriek in
werking is, mag toerusting en gereedskap nie uit die werkgebied verwyder word nie, behalwe vir
hersteiwerk, skoonmaak of vervanging.



STAATSKOERANT, 14 MEI 1999 No. 20000 105

3.6.2.8 Skoonmaak van die aflaaistelsel

Afiaaistelsels by die aanléplek en vervoerstelsels na die fabriek moet sé gedreineer word dat water nie
opdam en stagneer nie. Sodanige stelsels moet gereeld skoongemaak word om ou materiaal daaruit
te verwyder, en moet ook voor en na gebruik skoongemaak word. Houtenks moet op dieselfde wyse
behandel word.

3.6.3 Herstelwerk

3.6.3.1 Elke keer as instandhoudings- of herstelwerk in produksiegebiede uitgevoer word, moet die
gereedskap en die toerusting wat vervang word onmiddellik uit hierdie gebiede verwyder word en die
betrokke toerusting moet deeglik skoongemaak en ontsmet word.

3.6.3.2 In die gebiede waar die produk gehanteer, _voorberei, verwerk of verpak word, mag sweis-
herstelwerk slegs uitgevoer word as die installasie nie in produksie is nie of as noodherstelwerk by
onklaarraking en dit moet op s6 'n wyse uitgevoer word dat die produk nie aan swveasdampe spatsels of
slakdeeltjies blootgestel word nie.

3.6.4 Skoonmaakdoeltreffendheid

Die doeltreffendheid van die skoonmaak- en ontsmettingsproses wat in 3.6.2 gespesifiseer word, moet
sodanig wees dat, by monsters wat volgens 10.15.2 geneem is, die persentasie skoonmaak- en ontsmet-
tingsdoeltreffendheid in die monster, volgens 10.15.3 bepaal, aanneemlik is as punte volgens die stelsel
in 10.15.3.3 en 10.15.3.4 toegeken word.

'3.6.5 Houers, bakke en kratte vir die hantering van onverwerkte materiaal en die produk

Houers wat heeltemal of gedeeltelik met onverwerkte materiaal of met die produk gevul is, mag nie s6
op mekaar gestape! word dat die inhoud van 'n houer met die bodem van die houer wat daarop gestapel
is in aanraking kan kom nie. Houers met eetbare materiaal mag nie regstreeks op die vioer of teen die
muur opgestapel word nie en wanneer hulle verskuif word, moet hulie doeltreffend teen kontaminasie
beskerm word. Houers met eetbare materiaal moet minstens 250 mm bokant vioerviak bewaar word.
In gevalle waar palette in plaas van rakke of standers gebruik word, moet daar 'n vry ruimte van minstens
100 mm bokant vioerviak wees. Houers moet 'n mglémese ontwerp hé& en moet lig van kleur wees of 'n
biink metaalafwerking hé. Nie-eetbare materiaal mag nie in dieselfde vertrek as eetbare bestanddele of
in die voorbereidings- of verwerkingsgebiede van die fabriek bewaar word nie.

3.6.6 Toedraaimateriaal

Toedraaimateriaal wat by die verpakking van die produk gebruik word, moet in korrosiebestande houers
met 'n higiéniese konstruksie gehou en moet sé uitgemeet word dat die toedraaimateriaal die minimum
hantering vereis.

3.6.7 Verpakkingsmateriaal

Materiaal vir die verpakking van die produk moet op rakke minstens 250 mm van die vioer af of op baletle
en weg van die mure af bewaar word. '

3.6.8 Onderdele

Onderdele vir masjinerie en ander items wat die produk kan kontamineer, moet weg van die
voorbereidings-, verwerkings-, verpakkings- en produkbewaargebiede bewaar word.

3.6.9 Vrieskamers, verkilkamers, vriesbewaarkamers en hul toerusting en instrumente

Vrieskamers, verkilkamers, vriesbewaarkamers en hul toerusting en instrumente moet doeltreffend werk
en skoon en in 'n higiéniese toestand gehou ward. Die temperatuur in vriesbewaarkamers moet
outomaties en deurlopend gemoniteer word en 'n rekord van die temperatuur moet gehou word en ter
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insae beskikbaar wees. Produkte mag nie regstreeks op die vioer of teen mure opgestapel word nie.
Geen materiaal behalwe die produk of produkbestanddele mag in vrieskamers, verkilkamers of
vriesbewaarkamers bewaar word nie. Geen toestand en geen voorwerp of stof wat die geur, reuk of
voorkoms van die bevrore produk op enige wyse kan beinvioed, mag in vrieskamers, verkilkamers of
vriesbewaarkamers aanwesig wees nie.

3.6.10 Verwydering van vullis en visafval

Daar mag nie toegelaat word dat rommel, afval en corloop ophoop of onhigiéniese toestande veroorsaak
nie en dit moet vinnig op 'n doeltreffende en higiéniese wyse weggedoen word. Visafval moet op'n
higiéniese wyse uit die verwerkingsgebied verwyder word en houers met visafval wat wag om uit die
fabriek verwyder te word, moet ver van die verwerkingsgebiede af wees. 'n Afsonderlike vulliskamer of
ander aanneemlike wullisfasiliteit moet op die terrein voorsien word en moet minstens een maal per dag
skoongemaak word.

3.6.11 Plaagbeheer

Alle geboue waarin onverwerkte materiaal, bestanddele en die produk bewaar word of waarin die produk
gehanteer, voorberei, verwerk of verpak word, moet vry van insekte, voéls, knaagdiers en ander
ongediertes gehou word. Hierbenewens moet alle vertrekke waarin onverwerkte materiaal, bestanddele
of verpakkingsmateriaal bewaar word, knaagdierdig wees.

3.6.12 Die gebruik van plaagdoders

Plaagdoders mag nie in werkgebiede gebruik word terwyl voorbereiding, verwerking en verpakking aan
die gang is nie en daar moet voorsorgmaatreéls getref word om te verseker dat toerusting en
werkopperviakke vry van plaagdoderresidu's gehou word. Daar mag op geen tydstip toegelaat word dat
plaagdoders en skoonmaakchemikalieé met verpakkingsmateriaal, houers, onverwerkte materiaal of die
produk in aanraking kom nie. Die vertrek waarin plaagdoders bewaar word, moet gesluit gehou word en
~ die materiaal daarin mag slegs gehanteer word deur werknemers wat in die gebruik daarvan opgelei is.

3.6.13 Diere
Diere, met inbegrip van voéls, mag in geen deel van die fabriek toegelaat word nie.

3.6.14 Werksaamhede aan boord van visvaartuie

Die hantering, verkilling, verwerking en bevriesing van die produk aan boord van die visvaartuig moet in
dieselfde sanitére en higiéniese toestande geskied as wat vir die prosedures en praktyke in fabrieke aan
land geld. Voordat 'n produk aan boord kom en tussen vangste moet die dek, dektenks, penstaanders
en skeiplanke en alle ander dekioerusting wat met die produk in aanraking sal kom met skoon seewater
afgespuit word. Die dek moet minstens een maal per dag geskrop word om alle sigbare vuiligheid en
afval te verwyder. Tydens visvaarte moet die opvangput in die ruim van die vaartuig gereeld gedreineer
word. Alle gereedskap moet na afloop van die visvangs deeglik skoongemaak word. Die ingewande van
oopgesnyde vis moet dadelik verwyder word en die vis moet gewas word in skoon water wat geen
ingewande en lewerdeeltjies bevat nie. Indien dit prakties uitvoerbaar is, moet die dek leeggemaak word
voordat die volgende vangs daarop gestort word. Die dek, ruim en verwerkingsgebiede van visvaartuie
moet deeglik skoongemaak en ontsmet word onmiddellik nadat die vrag afgelaai is.

3.7 Rekords

Op visvaartuie met bevriesingstasiliteite of met bevriesings- sowel as verpakkingsfasiliteite, en in fabrieke
aan land moet toereikende kwaliteitsrekords gehou word. Kwaliteitsrekords en rekords van vries-
bewaringstemperature op visvaartuie en in fabrieke aan land moet vir minstens twee jaar gehou word
(kyk 3.2.16.3 en 3.2.16.4).
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3.8 Die hantering, voorbereiding, verwerking, verpakking, vervoer en bewaring
van die produk

3.8.1 Algemeen

Vanaf die oomblik dat die vangs aan boord kom en tydens voorbereiding, verwerking, verpakking, vervoer:

en bewaring moet die produk teen hitte, regstreekse sonstrale, ryp, die uitdrogende uitwerking van wind
en kontaminasie deur voéls, stof, olie, brandstof en skadelike dampe beskerm word. Die produk moet
verwerk word so gou moontlik nadat dit gevang is. Die ingewande van vis moet so gou moontlik verwyder
word en die vis moet deeglik in skoon water gewas word om alie bloed, slym en stukkies ingewande te
verwyder, behalwe in die geval van vis wat bedoel is om as ronde vis bevries te word.

3.8.2 Visvaartuie wat nie toegerus is om te verkil of te bevries nie

Die vangs moet aan land gebring word waar die verkil- of bevriesingsproses moet begin binne 8 h nadat.
die vis gevang is.

In gevalle waar die vis onmiddellik aan boord van sodanige vaartuig verwerk of verpak word, geld die
vereistes van 3.8.1. Die temperatuur van vis aan boord mag hoogstens 20 °C wees.

3.8.3 Visvaartuie met verkilfasiliteite

Aan boord van visvaartuie met verkilfasiliteite, moet vis wat vir verwerking bedoel is, indien prakties

uitvoerbaar, verkil of op ys geplaas word so gou moontlik nadat dit aan boord gebring is. Vis wat nie verkil:
is binne 8 h nadat dit aan boord gebring is nie, mag nie verwerk word nie. Vis wat tussen 8 h tot 10d op

see gehou word, moet, as 'n minimum vereiste, in ys bewaar word. Ysviokkies, ysblokkies of fyngedrukte

ysblokkies, met 'n diameter van minder as 5 cm, moet gebruik word en stellasies of rakke moet s6

geinstalleer word dat die diepte van grootmaatbewaring tot 'n maksimum van 1 m beperk word.

Afsonderlike lae vis moet van mekaar en van die vioer, die skeepswande en skotte geskei word deur
aanneemlike lae ys. Visspesies wat 'n nadelige uitwerking op mekaar-kan he, moet in afsonderlike ruime

of houers bewaar word. Vaartuie wat toegerus is om te verkil maar nie om te bevries nie, mag nie gebruik
word om vis langer as 10 d op see te hou nie. Vis mag nie vir langer as wat goeie vervaardigingspraktyk
toelaat op ys gehou word nie. In die geval van tuna moet die vangs van vaartuie wat nie toegerus is om

te bevries nie op ys of in verkilde of verkoelde seewater gehou word en die vangs moet binne 5d na

fabrieke aan land vervoer word. N

3.8.4 Tuna

Tuna mag vir 'n tydperk van hoogstens 5 d (kyk 3.8.3) op ys bewaar word. Voorbevriesing van tuna in
pekel by -7 °C is toereikend vir 'n tydperk van hoogstens 14 d. In die geval van langer bewaartydperke
moet die vis bevries word en by 'n temperatuur van -20 °C of laer in 'n bevrore toestand gehou word.
Indien voorbevriesing in pekel gebruik word, mag die totale chloriedgehalte (bepaal as NaCl) van die
tuna, volgens 9.8 bepaal, hoogstens 2 % (volgens massa) wees.

3.8.5 Pad- en spoorvervoer .

Padvervoer van die produk moet geskied in toe en geisoleerde of verkoelde voertuie wat gebou en
toegerus is om die produk toereikend te beskerm. In stowwerige toestande of toestande wat die vis
nadelig kan beinvioed, moet padvervoer in 'n voertuig met 'n stofvrye bewaarruim geskied. Indien
padvervoer langer as 1 h duur, moet:

a) onbewvrore vis vervoer word in 'n geisoleerde en verkoelde vragwa wat die vis by die temperatuur van
smeitende ys kan hou, of in 'n geisoleerde vragwa waarin die vis op ys is; en

b) 'nbevrore produk in 'n geisoleerde en verkoelde bewaarruim in 'n vragwa vervoer word, volgens di'e
vereistes in 7.2.2en 7.2.3.

Spoorvervoer van die produk moet in geisoleerde en verkoelde voertuie geskied. Die bevrore finale
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produk wat nog vervoer of gelaai moet word, mag nie langer as 1 h onverkoel gelaat word nie. Daar moet
toereikende voorsorgmaatreéls getref word om fisiese beskadiging van die produk, bv as gevolg van druk
of beweging tydens vervoer, te voorkom. Die produk mag nie vervoer word saam met ander produkte wat
die produk kan kontamineer of laat agteruitgaan nie. Die vervoermiddele wat vir die produk gebruik word,
mag op geen tydstip vir die vervoer van ander produkte gebruik word wat moontlik die produk kan laat
agteruitgaan of kontamineer nie. Die binne-opperviakke van die vervoermiddel moet s6 afgewerk wees
dat dit nie die produk nadelig beinvioed nie; dit moet glad wees en maklik om skoon te maak en te
ontsmet. Indien ys gebruik word om die produk te verkil, moet toereikende dreinering voorsien word ten
einde te verseker dat die water van die gesmelte ys nie in aanraking met die produk bly nie.

3.8.6 Bevriesing van die produk voor verwerking

Indien die produk voor verwerking bevries moet word, moet die bevriesing begin:
@) gou nadat die vangs aan boord gebring is; of |

b) binne 8 h nadat die vis gevang is in die geval van wit vis of plat vis en soortgelyke visspesies met 'n
lae vetgehalte, op voorwaarde dat die temperatuur van die vis nooit tot hoér as 20 °C mag styg nie;
of

c) binne 10 d indien die temperatuur van die vis in (b) hierbo tot die temperatuur van smeltende ys
verlaag is; of

d) binne 72 h nadat dit aan boord gebring is in die geval van hoérisiko- vetterige vis (met inbegrip van
Clupeidae en Scombridae), mits die temperatuur van die vis binne 6 h nadat dit gevang is tot 3 °C of
laer verlaag word en tot 0 °C verlaag word binne 16 h nadat dit aan boord gebring is.

3.8.7 Ontdooiing van die bevrore produk vir verwerking

Terwyl die bevrore produk vir verwerking ontdooi word, mag dit nie aan omgewingstemperature van hoér
-as 20 °C blootgestel word nie. Die ontdooiing moet so vinnig moontlik wees en moet in minder as 20 h
afgehandel wees. Tensy daar voor of onmiddellik nadat die ontdooiing afgehandel! is met die verwerking
begin word, moet daar onmiddellik begin word om die ontdooide vis tot S0 na as moontlik aan 0 °C te
verkil. Bevriesing na verwerking moet begin binne 8 h nadat die ontdooiingsproses afgehandel is, tensy
die verwerking 'n langer tydsduur vereis. !

3.9 Spesiale vereistes met betrekking tot seeskulpdiere

Seeskulpdiere moet teen hitte en kontaminasie beskerm word, moet kiam (en, indien moontlik, lewendig)
gehou word terwyl hulle aan boord van die vaartuig is en moet gedurende vervoer op 'n aanneemlike
wyse beskerm word. Indien seeskulpdiere, uitgesonderd perlemoen, nie lewendig gehou kan word nie,
moet hulle bevries word of voor verwerking of bevriesing vir hoogstens 2 d in ys gehou word.

OPM - Seekat en inkvis kan 4 tot 5 d lank in ys gepreserveer word, mits die gesmelte yswater behoorlik gedreineer word.

Verwerking van perlemoen moet begin terwyl dit nog lewendig is. Die vleis moet skoongemaak word in
higiéniese toestande wat verseker dat kontaminasie verhoed word. Die ingewande en mond moet
verwyder word. Die baardrande en die poot hoef nie verwyder te word nie maar die epitelium tussen die
baardrande en poot moet afgeborsel word. Nadat dit skoongemaak is, moet dit deeglik gewas word in
lopende water wat aan die vereistes van 3.4.1 of 3.4.2 voldoen. Die vieis moet vry van lelike vurkmerke
of ander beskadiging wees.
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4 Vereistes vir die bestanddele en die produk

4.1 Toestand van bestanddele en die produk
4.1.1 Algemeen

4.1.1.1 Alle bestanddele wat gebruik word, moet binne die bestek val van en moet voldoen aan die
vereistes van die Wet op Voedingsmiddels, Skoonheidsmiddels en Ontsmettingsmiddels, 1972 (Wet 54
van 1972), en enige regulasie wat daarkragtens uitgevaardig word. Alle bestanddele wat by die
voorbereiding van die produk gebruik word, moet skoon, gebrekvry, van goeie kwaliteit en in elke opsig
geskik vir menslike verbruik wees. Hierbenewens mag die produk geen stof bevat in hoeveelhede wat
gevaarlik vir die mens se gesondheid kan wees nie. _

4.1.1.2 Houtrook wat gebruik word om die produk te rook, moet verkry word van hout wat aanneemlik
vry van gom en hars, verf, houtverduursamingsmiddels en ander bygevoegde stowwe is.

4.1.1.3 Alle eenhede en stukke vis wat aangebied word in een van die vorms wat in 4.2.1 tot en met
4.2.16 beskryf word, moet aan die toepaslike beskrywing voldoen. Afvalstukkies vis mag nie ingesluit
word nie. As bevrore vis of bevrore stukkies vis voor verpakking met verkilde water verglans word, moet
die temperatuur van die water wat vir die verglansing gebruik word 5 °C of laer wees.

4.1.14 Visprodukte wat in 4.2.17 tot en met 4.2.23 beskryt word, mag geen ingewande, koppe en kiewe
bevat nie en moet aanneemlik vry wees van skubbe, vinne en sterte.

4.1.2 Vis

4.1.2.1 Bevrore vis
* Bevrore produkte moet volgens 8.1 voorberei en ondersoek word.
4.1.2.2 Algemene eienskappe

Die vis wat by die voorbereiding van die produk gebruik word en nie voorheen bevries is nie, moet die
volgende algemene eienskappe hé: '

a) 'n kenmerkende vars voorkoms, kleur en reuk, sonder enige waarneembare galsterigheid of
suurheid; -

b) indien toepaslik, prominente, blink, helder en vogtige 0&;

¢} waar slym aanwesig is en 'n natuurfike eienskap van die spesie is, deurskynende of roomwit stym;
d) ' indien toepaslik, helder rooi kiewe; die reuk van die kiewe moet kenmerkend vars vir die spesie wees;
e) indien toepaslik, helderkleurige buikbloed;

f) vileis wat ferm en elasties is en aan die grate vaskleef; en

g) as die vis gaargemaak is, moet die reuk en geur kenmerkend vars vir die spesie wees en die tekstuur
daarvan moet ferm maar sag en sappig wees.

4.1.2.3 Tuna
In die geval van tuna geld die volgende meer spesifieke en bykomstige kenmerke:
a) velslym: verkieslik deursigtig, maar kan ook meikerig wees; die kleur iriserend tot helder;

b) o&: glansende kleur, konvekse tot effe konvekse vorm, maar nie plat nie; die pupille swart tot
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dowwer swart en deursigtig helder tot effe bloederig;

c) kiewe: helderrooi, bleekrooi en bruin-rooi van kleur; kenmerkende neutrale tot soet reuk;

d) reuk van kiewe: vars, sterk seewieragtig, metaalagtig, soos vars gesnyde gras, baie effe muwwerig,
effe peperagtig of olierig. Beslis nie soos asyn, botter, vrugte, ontlasting, swael, suur, bier, mout, melk
of oorwegend muf nie;

e) buikwand: ongeskonde tot slap, maar nie sag of beskadig nig;

f) buikvlies: verkieslik maar nie noodwendig ongeskonde nie, rfllaar nie geskeur of opgelos nie;

g) vieiskleur: ligpienk tot donkerrooi, na gelang van die spesie; |

h) vieiskleur met ruggraat langs: dieselfde as dié van die omringende vieis;

i) fisiese beskadiging: effense vervorming en skending is aanneemiik, maar die vis mag nie oop-
gebars wees nie; en

j) gaar vis: die geur moet kenmerkend van die spesie wees maar nie [af, bitter of peperagtig nie. Daar
mag geen oormatige proteienstolsel (gestolde stowwe van gedenatureerde proteien) op die
opperviak van die vleis wees nie en die spierlae mag nie van mekaar wegtrek nie (ruitvorming). Die
kleur moet naaswit of pienkerig tot ligbruin wees, na gelang van die spesie. Daar mag geen oranje
of groen verkleuring van die vleis wees nie.

4.1.3 Sout

Sout wat by die voorbereiding van die produk gebruik word, moet eetbaar en vry van bitterheid en ander
byreuke en bygeure, verkleuring of onsuiwerhede wees. .

4.1.4 Geurmiddéls

Geurmiddels moet vry wees van vreemde stowwe en vervalsingsmiddels.

4.1.5 Bymiddels

Slegs toegelate bymiddels (kyk 4.1.1.1) moet gebruik word, en dan slegs in die goedgekeurde
hoeveelhede. '

4.2 Aanbieding van vis en visprodukte

Vis of visprodukte moet heel aangebied word of in ander aanneemlike vorms, soos dié in 4.2.1 tot en met
4223 :

4.2.1 Heel (ronde) vis

'n Vis soos dit uit die see gehaal is en nog nie verwerk is nie of 'n vis wat slegs gebloei is.

4.2.2 Vis waarvan die ingewande verwyder is

'n Ronde vis waarvan die ingewande verwyder is.

4.2.3 Vis waarvan die kiewe en die ingewande verwyder is

'n Vis waarvan die ingewande (kyk 4.2.2) en die kiewe verwyder is.
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4.2.4 Vis waarvan die kop en die ingewande verwyder is

'n Vis waarvan die ingewande (kyk 4.2.2) en die kop verwyder is.

4.2.5 Gedresseerde vis

'n Vis waarvan die kop en die ingewande verwyder is en wat ontskub is.

4.2.6 Kotelette

Dwarssnitte, hoogstens 40 mm dik, van vis waarvan alle ingewande en bloed verwyder is en wat geen
groot grate bevat wat opvallend uitsteek nie.

4.2.7 Filet, lengtesnit

Die vieiskant van 'n heel vis in die lengte en so na as moontlik aan die ruggraat afgesny. Dit sluit die
borsvin, pensgedeelte, losgraatjies, nekgrate en vel in. Dit moet 'n ongeskonde, skoon gesnyde stuk vis
wees wat aanneemlik sonder skubbe is.

4.2.8 Filet (enkelfilet)

Die vieiskant van 'n heel vis soos in 4.2.7 beskryf, maar met die borsvin en skouergordel verwyder.

4.2.9 Ontvelde filet

'n Filet soos in 4.2.8 beskryf is, waarvan die vel verwyder is.

4.2.10 Ontvelde en ontgrate filet (filet sonder vel en sonder grate)

'n Filet soos in 4.2.9 beskryf is, waarvan die visgrate verwyder is.

4.2.11 Dubbele filet (vlinderfilet)

Die twee filette van een vis, 008 in 4.2.8, 4.2.9 of 4.2.10 beskryf is, maar wat by die rug of maag aan
mekaar vas is.

4.2.12 Visblokke

Blokke vis wat in enige aanneemlike vorm voorberei is met tussenblaaie, indien nodig. Onderworpe aan
gepaste etikettering (kyk 6.1(b)), mag die blokke ook uit gemaalde vis bestaan. Indien prakties .
uitvoerbaar, moet visblokke vry wees van uitdying, holtes, opperviakverkleuring, ontwatering en
"vriesbrand" (diep ontwatering).

4.2.13 Getreilde vis of heel vis met treilmerke

Heel vis van goeie kwaliteit wat treilmerke, soos 'n beskadigde vel, geringe kneusing en geringe opper-
viaksnymerke toon en wat slegs vir verdere verwerking geskik is en dnenooreenkomsng gemerk moet
word indien dit verpak word.

4.2.14 Gerookte vis

Enigeen van die vis of vissnitte wat in 4.2.1 tot 4.2.13 beskryf word en gerook is (kyk 4.1.1.2).
4.2.14.1 Warmgerookte vis

Vis wat by 'n toereikend hoé temperatuur gerook is vir sodanige tydsduur dat hittestolling van die proteien
dwarsdeur verseker is.
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4.2.14.2 Koudgerookte vis

Vis wat gerook is by 'n temperatuur waarby die produk geen teken van hittestolling van die proteien toon
nie.

4.2.15 Rookgegeurde vis

Enigeen van die vis of vissnitte wat in 4.2. 1 tot 4.2.13 beskryf word en in rookgegeurde vioeistof of droé
materiaal gedoop is.

4.2.16 Visvingers en visporsies

Visvingers (kyk 4.2.16.1) en visporsies (kyk 4.2.16.2) wat voorberai is uit biokke bevrore ontvelde en
ontgrate visvleis, of gevorm is uit onbevrore visvieis, met of sonder bykomende bestanddele, in porsies
wat aanneemlik eenvormig in grootte en fatsoen is.

4.2.16.1 Visvinger

'n Produk, met inbegrip van 'n bedekking van broodkrummels of beslag, met 'n eenheidsmassa van
minstens 20 g en hoogstens 50 g en waarvan die lengte hoogstens drie maal sy grootste breedte is.

4.2.16.2 Visporsie

'n Produk, met of sonder 'n bedekking van broodkrummels of beslag, met enige fatsoen en grootte;
indien die massa van die produk minder as 50 g is, moet die kwalifiserende woord "porsie” op
aanneemlike wyse op die hoofpaneel van die pakket ingevoeg word. Visporsies wat uit vis met vel of
gedeeltelik ontgrate vis voorberei word, moet onderskeidelik as porsies "met vel" of "gedeeltelik
ontgraat", of albei, beskryf word, of 'n ander beskrywing met d:eseltde betekenis moet daaraan gegee
word.

4.2.17 Vissosaties

Vissnitte met of sonder groente of vrugte of enige kombinasie daarvan, ingeryg op penne.

4.2.18 Viskoekies en visfrikadelle

Viskoekies en -frikadelle wat 'n aanneemlik eenvormige fatsoen, grootte en tekstuur het en wat uit
eetbare visvleis met of sonder ander bestanddele voorberei is.

4.2.19 Viswors

Wors wat met of sonder ander bestanddele voorberei is van eetbare gemaalde visvleis of ontgrate visfilet
en wat gerook kan wees. Viswors kan in natuurlike of kunsderm gestop wees. Indien toepaslik, moet
oneetbare kunsderm voor verpakking heeltemal verwyder word. Viswors moet eenvormig van grootte,
fatsoen en tekstuur wees en moet vry wees van verkleuring en van toiingrige ente. Daar mag nie
afvalstukkies of oopgebarste, vervormde eenhede en eenhede met snymerke wees nie. Dwarsgesnyde
eenhede moet haaks op hul langsasse skoon gesny wees.

4.2.20 Vis in sous

Soliede vis of visstukke wat in sous verpak is met toelaatbare geurmiddels (kyk 4.1.4), speserye of ander
geskikte bestanddele.

4.2.21 Vis met groente of graan of albei, met of sonder sous

Soliede vis of visstukke wat met groente of graan of albei verpak is, met of sonder sous, met toelaatbare
geurmiddels, speserye of ander geskikte bestanddele. :
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4.2.22 Kerrievis-

Soliede vis of visstukke, met of sonder beslag, verpak in kerriesous met toelaatbare geurmiddels en
speserye.

4.2.23 Ingelegde vis

Soliede vis of visstukke, met of sonder beslag, verpak met uie en kerriesous met toelaatbare geurmiddels
en speserye.

4.3 Fisiese vereistes

4.3.1 Netto massa

Die netto massa van 'n bevrore produk, bepaal volgens 8.3 of 8.4, soos toepaslik, moet aan die
toepaslike vereistes van die Wet op Handelsmetrologie, 1973 (Wet 77 van 1973), voldoen.

4.3.2 Verpakking

Die produk moet aanneemlik verpak wees. (Kyk 0ok 5.1.)

4.3.3 Eenvormige grootte

In pakke waarin meer as een eenheid in 'n pakket verpak is, moet die eenhede by visuele ondersoek
aanneemlik eenvormig van grootte wees, behalwe dat een vulstuk gebruik mag word. Indien pakke
eenhede van verskillende groottes bevat, moet dit op die etiket gemeld word.

4.3.4 Kleuren voorkdms

Die produk moet aantreklik lyk en moet 'n kenmerkende kieur hé. Al die eenhede in 'n pakket moet 'n
aanneemlik eenvormige kleur hé. In die geval van vieispakke moet die vieis sodanig vry van toiingrigheid,
bloedkionte, bioedkolomme, viekke en verkleuring wees dat dit nie aan die voorkoms van die pak afbreuk
doen nie. Viskuit moet ongeskonde wees, tensy die etiket aandui dat dit gebreekte viskuit is en dit moet
die kenmerkende kleur van vars viskuit hé.

4.3.5 Tekstuur

in vieispakke mag die vieis nie gekneus wees nie en dit moet die fermheid van tekstuur hé wat
kenmerkend van die spesie is.

4.3.6 Reuk en smaak

Die toestand van die onverwerkte materiaal, die vervaardigingsproses en die verpakking moet verseker
dat, nadat die bevrore produk tot 'n temperatuur hoér as 10 °C ontdooi is en die eenhede, indien nodig,
van mekaar geskei is, die reuk vars en kenmerkend van die produk is en daar geen byreuke en ander
aanduidings van agteruitgang of van die gebruik van onverwerkte materiaal van minderwaardige kwaliteit
aanwesig is nie. Die reuk en smaak van die gaar produk moet ook vars en kenmerkend wees.

4.3.7 Vryheid van defekte

4.3.7.1 Die produk moet aanneemlik vry wees van gekneusde of andersins beskadigde materiaal, los
skubbe, sand, grint, vuiligheid, stukkies skulp, ander vreemde stowwe en sigbare parasiete. Die produk
moet aanneemlik vry wees van slym en "vriesbrand” (diep ontwatering) wat nie maklik afgekrap kan word
nie, en van verkleuring en viekke. -
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4.3.7.2 'n Produk wat as graatioos beskryf word, mag hoogstens een visgraatdefek (kyk 2.7) per
kilogram van die viskomponent van die produk hé en moet vy wees van kraakbeen of visgrate wat, nadat
dit gaar is, in die verhemelte kan steek of dit kan seermaak.

4.3.7.3 'n Produk wat as ontgraat beskryf word, mag hoogstens vyf visgraatdefekte (kyk 2.7) per kilogram
van die viskomponent van die produk bevat.

4.3.74 'n Produk wat as ontvel beskryf word, mag geen oorblywende velweefsel of opperviak-
beskadiging toon wat die voorkoms daarvan wesenlik benadeel nie. ‘n Produk wat as "met vel" beskryf
word, moet wesenlik vry wees van vel- of opperviakbeskadiging wat die voorkoms daarvan wesenlik
benadeel. :

4.3.8 Ander fisiese vereistes

By die toets van die produk volgens die metodes waarna in kolom 4 van tabel 1 verwys word, moet dit
aan die toepaslike vereistes in kolom 3 voldoen.

4.4 Chemiese vereistes

Volgens 9.2 tot 9.8 getoets, moet die produk aan die toepaslike vereistes van hierdie spesifikasie en aan
dié van die Wet op Voedingsmiddels, Skoonheidsmiddels en Ontsmettingsmiddels, 1972 (Wet 54 van
1972), voidoen.

4.5 Mikrobiologiese vereistes

By die toets van die produk voigens die metodes in 10.6 tot 10.14, moet dit aan die vereistes in kolom 2,
3 en 4 van tabel 2 voldoen.

5 Verpakking, verglansing, bevriesing en bewaring

5.1 Verpakkingsmateriaal en buitehouers
5.1.1 Verpakkings- en toedraaimateriaal

Behoudens die toepaslike vereistes van die regulasies uitgevaardig kragtens die Wet op Voedings-
middels, Skoonheidsmiddels en Ontsmettingsmiddels, 1972 (Wet 54 van 1972), moet verpakkings- en
toedraaimateriaal vir die onbeskermde produk ongebruik (nuut), skoon, nietoksies en inert en van lae

- vogdampdeurlatendheid wees en dit mag geen stof bevat wat nadelig vir die produk of nadelig vir die
gesondheid is nie. Geen verpakkings- of toedraaimateriaal mag 'n bysmaak aan die produk verleen of
dit enigsins verkleur nie en mag nie self as gevolg van aanraking met die produk verkleur nie. Tensy die
visproduk verglans is (kyk 5.2), moet dit verpak word in materiaal met 'n aanneemlik lae vog- en
suurstofdeurlatendheid.

Verpakkingsfnateriéal moet
a) nie sodanig wees dat dit die organoleptiese eienskappe van die produk benadeel nie,
b)  nie stowwe wat skadelik vir die produk of nadelig vir menslike gesondheid is, kan oordra nie, en

c) sterk genoeg wees om die produk toereikend te beskerm.
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' Tabel 1 — Fisiese vereistes

1 2 3 4

Produk Eienskap voreiste Tostamatoce:
% (volgens massa)
Visprodukte, gekrummel of met beslag | Visgehalte - eo" 8.2.1
Visprodukte, gekrummel of met beslag '
(gedeeltelik gaar, of gebraai) Visgehate 50" 8.2.1
Viskoekies Visgehalte 375 9.7
Viswors en visfrikadelle - | Visgehalte 5 a7
Vis in sous Gewaste massa - soY - 822
Vis met groente of vrugte of graan of Gewaste massa (dws alle :
enige kombinasie daarvan soliede komponente) 60" 8.22
viskomponent 35" 823
Kerrievis Gewaste massa (dws alle '
soliede komponente) 50" 822
Visgehalte 40" 8.2.1
Ingelegde vis Gewaste massa (dws alle
soliede komponents) 50" 822
Massa van viskomponent -
met beslag 45" 823
| Visgehalte 35" 8.21
| ue. _ 5" 825
Vispasteie en soortgelyke produkte Visgehalte van vulsel 50 97
Massa van vulsel (rou) 45 824
Massa van vulsel (gaar) : 28 ; 8.24
Vissmeer en gekapte vis met groente, Visgehalte 50 9.7
met of sonder graan -

Seeskulpdiere met broodkrummels of Skulpdiergehatte 40" 8.21
beslag (met inbeg_rip van calamariringe) _ v - |

1) Uitgedruk as 'n persentasie van die verkiaarde netto massa van die produk.
2) Slegs getoets in die geval van besorgdheid oor die visgehaite van die bedekte produk.

5;'1 .2 Buitehouers

Slegs veselbord- of ander aanneemiike buitehouers moet gebruik word. Buitehouers moet ongebruik
(nuut), skoon en heel wees en moet netjies en stewig toegemaak wees. Buitehouers van hout mag nie
van groen hout gemaak wees nie en mag geen stof bevat wat skadelik vir die produk of nadelig vir die
gesondheid is nie. Buitehouers moet s6 toegemaak wees dat kontaminasie van die inhoud deur stof of
vreemde stowwe voorkom waord en dit moet sterk genoeg wees om die produk toereikend te beskerm.

5.2 Verglansing

Die produk kan verglans word met verkilde water of 'n ander aaneemlike verglansingsmiddel in plaas
daarvan om dit toe te draai, mits die verglansing tot by en met die finale verkooppunt in 'n aanneemlike
toestand bly. Indien die produk verglans word, moet die yslaag die produk heeltemal bedek om te
verseker dat ontwatering en oksidasie tot die minimum beperk word. Water wat vir verglansing gebruik
word, moet aan die vereistes vir drinkbare water (kyk 3.4.1) of seewater (kyk 3.4.2) voldoen, en die
temperatuur daarvan moet 5 °C of laer wees. '



116 No. 20000 ' GOVERNMENT GAZETTE, 14 MAY 1999

Tabel 2 — Mikrobiologiese vereistes

1 2 3 4
Inhoud, maks
Organisme Rou produkte'! (met of Gaar produkte® '
sonder bygevoegde bestand- of warmgerookte Koudgorkc:?
dele) produkte (of albel) o

Standaardplaattelling 1x10%g 1x10%g 1x10%g
Enterobacteriaceas b 100/g 100/g
Fekale koliforme bakteried Nul/10 g Nul/ 10 g Nul/tog
Staphylococcus aureus 10/g 10/g 10/g
Salmonella Nul/25 g Nul/2s g Nul/25 g
Shigella Nul/25 g Nul/25 g Nul/25 g
Clostridium perfringens Nul/25 g Nul/25 g Nul/i25 g
Vibrio cholerae Nul25 g Nul/25 g Nul/25 g
Vibrio parahaemolyticus Nul/25 g Nul/25 g : Nul/25 g
Listeria monocytogenes " Nul/25 g Nul/25 g
1) Produkte wat voor gebruik gaargemaak moet word.
2) Produkte wat voor gebruik slegs ontdooi en herverhit moet word.
3) Bedoel vir gebruik sonder gaarmaak.
4) Moet nie getoets word nie.

5.3 Bevriesing

In vrieskamers (uitgesonderd plaat- of pekelbevriesers) moet die produk weg van die vicer- en
muuropperviakke gestapel word op sodanige wyse dat lugsirkulasie tussen pakkette nie belemmer word
nie. Die produk moet so gou moontlik na verwerking bevries of snelbevries word. Wanneer die produk
voor bewriesing in houers verpak word, mag dit nie aan uitermate hoé temperature blootgestel word nie
en daar mag hoogstens 3 h tussen die verpakking en bevriesing verloop. Die temperatuur van 'n produk,
uitgesonderd 'n gerookte of vooraf gaargemaakte produk of 'n produk wat verwerk is binne 8 h nadat dit
aan boord gebring is, mag gedurende die verwerkingsproses nie 20 °C oorskry nie. Vriesvermo& mag
nie oorbelas word nie. Die bevriesing en vriesbewaring van die produk moet s6 uitgevoer word dat dit
vriesbrand sal uitskakel.

5.4 Vriesbewaring

5.4.1 Rekords van die temperatuur van vriesbewaarkamers moet minstens twee jaar lank vanaf die
aantekendatum gehou word en moet ter insae beskikbaar wees vir die owerheid wat hierdie spesifikasie
administreer. (Kyk ook 3.2.16.3.) '

5.4.2 Die produk moet by 'n temperatuur van -20 °C of laer bewaar en gehou word. Die praktiese
bewaarduur van plat vis, maer vis, vetterige vis en tuna by verskillende temperature word in tabel 3
aangegee en enige produk wat langer as die toepaslike tydperk bewaar word, is onderhewig aan
herondersoek na goeddunke van die owerheid wat hierdie spesifikasie administreer.
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Tabel 3 — Praktiese bewa_arduur

1 : 2 3 4
Bewaarternperatuur
Produs - =20°C -25°C -30°C
Maksimum bewaarduur
maande
Platvis, bvtongvis ............. 15 21 25
Maer vis, bv stokvis, koningklip, rog,
inkvis, visvingers en visporsies . . . . 12 18 21
Vetterigevis —verglans ....... 6 ] 12
~vakuumverpak . . 10 12 15
TURR ... 6 9 - 12

5.4.3 Indien die temperatuur van die produk te eniger tyd tydens bewaring tot hogr as die toepaslike
bewaartemperatuur styg, moet dit vinnig tot dié temperatuur veriaag word. As die temperatuur van die
produk tot hoér as -7 °C styg, moet die produk hierbenewens weer vir ondersoek aan die betrokke
owerheid voorgelé word.

6 Merke

6.1 Merke op pakkette wat nie vir uitvoer bedoel is nie (kyk 6.4)

Behalwe s00s ingevolge 6.4 toegelaat word, moet die voigende besonderhede leesbaar en onuitwisbaar
en in ooreenstemming met 6.2 op elke pakket aangebring wees in druk wat s6 groot is en so uiteengesit
is soos voorgeskryt in die regulasies uitgevaardig kragtens die Wet op Voedingsmiddels, Skoonheids-
middels en Ontsmettingsmiddels, 1972 (Wet 54 van 1972), en die Wet op Handelsmetrologie, 1973
(Wet 77 van 1973):

a) die naam en volledige fisiese adres van die fabrikant, produsent, eienaar of beherende maatskappy
of, in die geval van houers wat vir 'n ander persoon of organisasie verpak is, die naam en volledige
fisiese adres van dié persoon of organisasie;

b) 'njuiste beskrywing van die produk, met inbegrip van die naam van die produk en die vorm waarin
die inhoud aangebied word. Hierbenewens, indien die persoon of organisasie wat in (a) hierbo
genoem word dit verlang, in die geval van ‘n snelbevrore produk (kyk 2.22) die woord
Snelbevrore”. Die naam of aanwysing wat by die etikettering van die produk gebruik word, mag nie
misleidend wees nie en die soort vis, behalwe in die geval van visvingers, visporsies, viskoekies,
visfrikadelle en viswors, moet aangedui word. Die voorbereidingsmetode en die vorm waarin die
inhoud aangebied word, moet in ooreenstemming met die beskrywing op die etiket of pakket wees.

Indien toepaslik, moet die beskrywing in coreenstemming met die toepaslike beskrywing in 4.2
wees;

¢) indien toepaslik, 'n lys van die bestanddele in dalende voigorde van hoeveelheid;

d) ‘'nverklaring dat die produk gaar of rou is, soos toepaslik, en bewaaraanwysings, soos volg aan-
gegee: ;

Rou - Hou bevrore
Halfgaar — Hou bevrore. Moenie herbevries na ontdooiing nie
Gaar — Hou bevrore. Moenie herbevries na ontdooiing nie:
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e) in die geval van produkte vir verkoop in die Republiek van Suid-Afrika, die netto massa van die
inhoud, indien toepaslik (ingevolge die regulasies uitgevaardig kragtens die Wet op
Handelsmetrologie, 1973); as die produk verglans is, moet die verklaring van die netto massa van
die produk nie die glanslaag insluit nie;

f)  dieland van oorsprong;

g) indien die produk met seewater verglans is, 'n verklaring te dien effekte, wat opvallend op die
hoofpaneel van die etiket direk saam met die naam van die produk vertoon word;

h) indien toepaslik, gebruiksaanwysings;
i) enige etiketvereiste wat spesifiek by regulasie versis word; en

j)  die datum van vervaardiging en identiteit van die fabriek waarin die produk verpak is. Die gebruik
van 'n kode is toelaatbaar mits die verklaring van die kode verstrek word aan die owerheid wat
hierdie spesifikasie administreer.

Die handelsnaam van 'n produk mag nie vir die verbruiker misleidend wees nie.
6.2 Etikette

6.2.1 Die besonderhede wat in 6.1 vereis word, moet gedruk wees op elke individuele pakket of op die
buiteomhulsel wat so 'n pakket bedek of op 'n etiket van aanneemlike materiaal wat aan die pakket
bevestig is.

6.2.2 Etikette op pakkette moet skoon, nejies en stewig bevestig wees. Hulle mag nie geplaas word
oor ander etikette of oor drukwerk wat regstreeks op die pakkette gedruk is nie. Hulle mag slegs deur
die fabrikant of sy gemagtigde agent aangebring word. '

6.2.3 Etikette en seéikleefmiddels wat moontlik in die bewaartoestande van die verpakte produkte kan
agteruit gaan, mag nie gebruik word nie.

6.3 Merke op buitehouers wat nie vir uitvoer bedoel is nie (kyk 6.4)

6.3.1 Buitehouers moet skoon, netjies en heel wees en die hoeveelheid en grootte of netto massa van
die pakkette caarin asook die besonderhede wat in 6.1(a), (b), (d) en (e) vereis word, moet op elke
sodanige houer (karton, doos, ens) gedruk of gestensil word, behalwe dat die fisiese adres wat in 6.1 (a)
vereis word nie die volle fisiese adres hoef te wees nie, maar dit moet voldoende vir
identifikasiedoeleindes wees. Die voorbereidingsmetode hoef nie op die buitehouer aangegee te word
nie. -

6.3.2 Die datum van vervaardiging, die identiteit van die fabriek en die produksielotnommer (indien
toepaslik) moet gestempel of andersins onuitwisbaar gemerk wees op die buitehouer of op 'n etiket wat
stewig aan die buitehouer bevestig is of op 'n verpakkingstrokie wat in die buitehouer geplaas is. 'n Kode
kan vir die datum van vervaardiging gebruik word, mits die verklaring van die kode verstrek word aan die
owerheid wat hierdie spesifikasie administreer.

6.4 Merke op buitehouers en pakkette wat vir uitvoer bedoel is

Buitehouers en pakkette vir uitvoer moet volgens die vereistes van die invoerland gemerk word en kan
op 'n ander wyse as volgens die vereistes in 6.1 en 6.3 gemerk wees, mits daar nie gepoog word om 'n
wanvoorstelling van die inhoud te gee nie. Besonderhede soos in 6.1(j) vereis word, moet op elke
buitehouer en pakket gedruk word.
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7 Aflewering en ondersoek

7.1 Algemeen

Die vereistes in 7.2 en 7.3 is onderworpe aan die vereistes van toepaslike statutére wette en regulasies.
7.2 Aflewering

7.2.1 Algemeen

Die aflewering van bevrore produkte moet in higiéniese toestande geskied.

7.2.2 Aflewering vir uitvoer

Die bevrore produk vir uitvoer moet by 'n temperatuur van -20 °C of laer van die fabriek na die vries-
bewaardepot vervoer word en in die vaarluig waarin dit vervoer gaan word se vriesbewaarruim afgelewer
word. Indien die temperatuur van die produk te eniger tyd gedurende sodanige vervoer tot hoér as -20 °C
styg, moet dit so vinnig moontiik tot die vereiste temperatuur verlaag word. Die produk moet
herondersoek word indien die temperatuur tot hoér as -7 °C gestyg het. '

7.2.3 Aflewering vir plaaslike verkoop

Die bewrore produk vir plaaslike verspreiding moet in verkoelde of geisoleerde vragwaens van die fabriek
of vriesbewaardepot na die kleinhandelverkooppunt vervoer word. Tydens plaaslike vervoer moet die
temperatuur van die produk —20 °C of laer wees, behalwe by die buiteopperviakke van 'n stapel.
Verkoelde wagwaens moet minstens een termometer hé wat s6 geinstalleer is dat dit buite die verkoelde
kompartement gelees kan word.

7.3 Ondersoek vir uitvoer

Elke besending van die bevrore produk moet vir ondersoek beskikbaar wees by die vriesbewaardepot
van waar dit vir uitvoer verskeep sal word. Die owerheid wat hierdie spesifikasie administreer, moet
‘minstens 14 d voor die verwagte verskepingsdatum van die produk in kennis gestel word. Produkte wat
nie vir uitvoer aangeneem word nie, moet eenkant gehou en duidelik geidentifiseer word as dit saam met
produkte wat vir uitvoer goedgekeur is in vriesbewaarkamers bewaar word. Die bevrore produk moet op
die plek van verskeping vir herondersoek voorgelé word indien daar twyfel oor die temperatuur-
geskiedenis daarvan ontstaan het terwyl dit op verskeping gewag het.

8 Metodes vir fisiese ondersoek

8.1 Fisiese ondersoek van bevrore vis vir die algemene eienskappe daarvan

8.1.1 Kieinerige vis kan heel ontdooi word. Sny in die geval van 'n groot vis 'n monsterwig van 'n geskikte
grootte uit die rug van die vis net agter die kop tot by die ruggraat of, so nie, ‘n dwarssnitstuk van minstens
50 mm dik deur die vis net agter die kop of net voor die stert. Verseker, indien moontlik, dat die massa
van elke monster minstens 1 kg is. Laat die monster ontdooi en ondersoek dit vir reuk en kieur (kyk
4.1.2.2(a)). Kraakbeenagtige vis soos haaie en rog moet in lug ontdooi word om die opsporing van 'n
ammoniakreuk te vergemaklik. '

8.1.2 Indie geval van tuna moet die monster ontdooi word en die bioed met kraanwater afgespoel word.
Ondersoek dan elke monster vir kleur in die algemeen (kyk 4.1.2.3(g)), en vir kleur met die ruggraat
langs (kyk 4.1.2.3(h)). Stoom die monster tot 'n kerntemperatuur van minstens 70 °C tot 75 °C bereik is
en ondersoek die volgende volgens die vereistes van 4.1.2.3(j):

a) geur;
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b) proteienstolsel op die opperviak van die vieis:
- ¢) lostrek van spierlae; en
d) kleur.

8.1.3 Ondersoek die vis visueel vir die oorblywende algemene eienskappe daarvan volgens die
toepaslike vereistes in 4.1.2,

8.2 Bepaling van die visgehalte, vulselgehalte en gewaste massa

8.2.1 Bepaling van die visgehalte van produkte bedek met broodkrummels of beslag

8.2.1.1 Teken die verklaarde netto massa (m,) aan wat op die pakket gedruk is. Plaas die inhoud van
die pakket in 'n waterbad waarvan die temperatuur by 47 °C tot 49 °C gehou word en laat die eenhede
in die water bly totdat die broodkrummels of beslag (soos toepaslik) sag word en maklik met 'n
rondepuntspatel of 'n tafelmes van die steeds bevrore visvieis verwyder kan word.

OPM - Dit kan nodig wees om verskeie voorlopige toetse uit te voer om die optimum onderdompeltyd te bepaal wat nodig is
om die broodkrummels en beslag van die eenhede in 'n pakket te verwyder. Slegs vir hierdie toetse kan 'n versadigde
oplossing van koper(ll)sulfaat in plaas van water gebruik word. Die optimum onderdompeltyd is die kortste onderdompeling
in die kopersulfaatoplossing wat nodig is om die broodkrummels of die beslag (soos toepaslik) makiik te kan afkrap en slegs
‘n geringe spoor van blou te laat op die opperviak van die viseenhede waarvan die broodkrummels of beslag verwyder is.

8.2.1.2 Haal die eenhede uit die waterbad en druk liggies met 'n papierhanddoek droog. Skraap die
broodkrummels of beslag met die spate! van die visvieis af, eers van die smal kante en ente en dan van
die breé plat opperviakke en verwyder dit. Indien dit moeilik is om die bédekking van 'n eenheid af te haal,
onderdompel die eenheid vir tot nog 5 s en verwyder die res van die bedekking. Maak seker dat die totale
onder-dompeltyd hoogstens 15 s is. Bepaal die massa (m,) van al die eenhede waarvan die
broodkrummels of beslag verwyder is. :

8.2.1.3 Bereken die visgehalte, uitgedruk as 'n persentasie van die massa van die produk, aan die hand
van die voigende formule:

ml
— x 100
mﬂ
waar
m, die verklaarde netto massa van die pakket is, in gram; en

m; die totale massa is van al die eenhede waarvan die broodkrummels of beslag verwyder is, in
gram. : '

8.2.2 Gewaste massa van 'n produk wat sous bevat

8.2.2.1 Teken die verklaarde netto massa (m,) aan wat op die pakket gedruk is. Plaas die inhoud van
die pakket in 'n geweegde sif met 'n nominale openinggrootte van ongeveer 2 mm en spoel die produk
af met water wat, indien nodig, voorverwarm is tot 'n temperatuur van hoogstens 38 °C, totdat die produk
vry van sous is. Dreineer 2 min lank en bepaal dan die massa van die materiaal wat in die sif agterbly as
die gewaste massa (m,) van die viskomponent, en teken dit aan.

8.2.2.2 Bereken die persentasie gewaste massa van die produk aan die hand van die formule in 8.2.1.3.
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8.2.3 Gewaste massa van die viskomponent van 'n produk wat groente of vrugte of graan
(of enige kombinasie daarvan) bevat -

8.2.3.1 Teken die verklaarde netto massa (m,) aan wat op die pakket gedruk is. Plaas die inhoud van
die pakket in 'n geweegde sif met 'n openinggrootte van ongeveer 2 mm en spoel af met water wat,
indien nodig, tot 'n temperatuur van hoogstens 38 °C voorverwarm is. Verwyder die groente of vrugte of
graan, soos toepaslik. Dreineer 2 min lank en bepaal dan die massa van die materiaal wat in die sif
agterbly as die gewaste massa (m,) van die viskomponent, en teken dit aan.

8.2.3.2 Bereken die persentasie gewaste massa van die produk aan die hand van die formule in 8.2.1.3.

8.2.4 Massa van pasteivulsel

Laat vyf vispasteie ontdooi en bepaal dan hulle totale massa (m,). Verwyder die kors en bepaal die
massa van die vulsel (m,). Bereken die massa van die vulsel, uitgedruk as 'n persentasie van die massa
van die produk, aan die hand van die volgende formule:

m,
— x 100
Mg

waar
m, die massa van vyf pasteie is, in gram; en
m, die massa van die vulsel van vyf pasteie is, in gram.

8.2.5 Massa van uie in ingelegde vis

8.2.5.1 Teken die verkiaarde netto massa (m,) aan wat op die pakket gedruk is. Plaas die inhoud van
die pakket in ‘n geweegde sif met 'n openinggrootte van ongeveer 2 mm en spoel die produk af met water
wat, indien nodig, voorverwarm is tot 'n temperatuur van hoogstens 38 °C, totdat dit vry van sous is. Haal
die vis uit. Laat dit 2 minute lank dreineer en bepaal dan die massa van die materiaal wat in die sif
agterbly as die massa (m,) van die uie, en teken dit aan.

8.2.5.2 Bereken die persentasie massa van die uie in die produk aan die hand van die formule in 8.2.1 3.

8.3 Bepaling van die netto massa van ander bevrore produkte as verglansde
produkte

8.3.1 Verwyder, onmiddellik nadat die pakket uit vriesbewaring gehaal is, alle ys wat aan die buitekant
van die pakket kleef en bepaal die bruto massa van die onoopgemaakte pakket.

8.3.2 Verwyder die verpakkingsmateriaal. Was en droog die verpakkingsmateriaal en bepaal die massa
daarvan. Teken die verskil tussen die bruto massa (kyk 8.3.1) en die massa van die verpakkingsmateriaal
as die netto massa van die bevrore produk aan.

8.4 Bepaling van die netto massa van 'n verglansde produk

8.4.1 Plaas die inhoud van die pakket onmiddellik nadat dit uit wiiesbewaring gehaal is in 'n houer waarin
vars drinkbare water (kyk 3.4.1) by omgewingstemperatuur van onder af teen 'n vioeitempo van ongeveer
5 0/min ingelaat word. Laat die produk in die water totdat al die opperviakys gesmelt het. Indien die

produk geblokvries is, draai die blok ‘n paar maal tydens ontglansing om; druk die blok en verwyder
eenhede uit die water na gelang hulle losraak.

8.4.2 As al die verglansing wat gesien of gevoel kan word, verwyder is en die eenhede maklik van
mekaar geskei kan word, plaas die inhoud van die houer (kyk 8.4.1) oor na 'n geweegde sit met 'n
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nominale openinggrootte van ongeveer 2 mm. Hou die sif skuins met 'n hoek van ongeveer 20° en
dreineer 2 min lank,

8.4.3 Teken die massa van die materiaal wat in die sif agterbly as die netto massa van die verglansde
produk aan.

9 Metodes vir chemiese ontleding

OPM — Gebruik tydens ontleding en tensy daar anders gespesifiseer word, slegs reagense van erkende analitiese graad of
(indien sodanige graad onverkrygbaar is) van die suiwerste graad wat beskikbaar is en gebruik slegs gedistilleerde of
gedeioniseerde water.

9.1 Bereiding van produkmonster

Laat die produk in sy verpakking ontdooi en verwyder dan die verpakking. Indien toepaslik, bv in die geval
van vispasteie, verwyder die kors/deklaag na ontdooiing. Maal die oorblywende inhoud van die monster
twee maal in 'n vieismeul en meng die gemaalde monster deeglik. Plaas 'n geskikte hoeveelheid van die
gemaalde monster oor na 'n glashouer met 'n deksel of skroefdop wat styf toegemaak kan word. Bewaar
in 'n koelkas totdat die toetse uitgevoer word.

9.2 Bepaling van lood, koper, sink en kadmium (atoomabsorpsiespektrofoto-
metriese metode)

9.2.1 Apparaat

92.1.1 'n Aloomabsorpsiespektrofotometer (Raadpleeg die fabrikant se verwysingshandieidings mbt
golflengte, spleetwydte, viamtoestande, ens). :

9.2.1.2 Kroesie, platinum, met 'n inhoudsvermoé van 150 m{.
9.2.1.3 Waterbad.

9.2.1.4 Temperatuurbeheerde oond.
9.2.2 Reagense

9.2.2.1 S_outsuur. 1 N, berei deur 98 m¢ HCI met gedistilleerde water tot 1 ¢ te verdun.
9.2.2.2 Standaardloodoplossings, so0s volg:

a) standaardvoorraadoplossing: 1 mg Pb/m{; en

b) standaardwerkoplossing: 1,0 ug Po/md.

9.2.2.3 Standaardkoperoplossings, soos volg:

a) standaardvoorraadoplossing: 1 mg Cu/m¢; en

b) standaardwerkoplossing: 3,0 ug Cu/md.

9.2.2.4 Standaardsinkoplossings, soos volg:

a) standaardvoorraadoplossing: 1 mg Zn/m?; en

b) standaardwerkoplossing: 2,0 pg Zn/ml.
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9.2.2.5 Standaardkadmiumoplossings, soos voig:
a) standaardvoorraadoplossing: 1 mg Cd/m{;en .

b) standaardwerkoplossing: 1,0 pg Cd/mé.
9.2.3 Metodes

9.2.3.1 Bereiding van monsteroplossing

Weeg 25 g + 0,1 g van die monster af in die kroesie (kyk 9.2.1.2) en laat dit 2 h lank by 135 °C tot 150 °C
droog word. Plaas die kroesie in 'n koue, temperatuurbeheerde oond en verhoog die temperatuur stadig

tot 450 °C. Laat die monster oornag (16 h) veras. Haal die kroesie uit en laat dit afkoel. Voeg 10 m¢ van
die 1N HCl by en laat die as oplos deur die kroesie versigtig oor 'n kokende waterbad te verhit. Plaas die

inhoud van die kroesie in 'n 25-m¢- volumetriese fles. Verhit die asresidu weer agtereenvolgens met twee
5-m{-porsies van die 1N HCI en voeg dit by die fles. Laat afkoel, verdun volgens volume met die 1N HCI
en meng. Co

9.2.3.2 Reagensblanko
Berei 'n reagensbianko.

9.2.3.3 Bepaling van lood

Bepaal die absorbansie van die monsteroplossing, van die reagensblanko en van die 1,0-ug-Pb/mi-
standaardwerkoplossing. Indien die absorbansie van die monsteroplossing minus die absorbansie van
die reagensblanko minder is as die absorbansie van die standaardwerkoplossing, is die lood in die
monster minder as 1 mg/kg. '

9.2.3.4 Bepaling van koper

Verdun 5,0 m{ van die monsteroplossing met water tot 50,0 m{. Bepaal die absorbansie van die monster-

oplossing, van die reagensblanko en van die 3,0-pg-Cu/me-standaardwerkoplossing. Indien die
absorbansie van die monsteroplossing minus die absorbansie van die reagensblanko minder is as die
absorbansie van die standaardwerkoplossing, is die koper in die monster minder as 30 mg/kg.

9.2.3.5 Bepaling van sink

Verdun 5,0 m¢ van die monsteroplossing met water tot 100,0 m{. Bepaal die absorbansie van die

monsteroplossing, van die reagensblanko en van die 2,0-ug-Zn/m{-standaardwerkoplossing. Indien die
absorbansie van die monsteroplossing minus die absorbansie van die reagensblanko minder is as die
absorbansie van die standaardwerkoplossing, is die sink in die monster minder as 40 mg/kg.

9.2.3.6 Bepaling van kadmium

Bepaal die absorbansie van die monsteroplossing, van die reagensblanko en van die 1,0-ug-Cd/m¢-
standaardwerkoplossing. Indien die absorbansie van die monsteroplossing minus die absorbansie van
die reagensblanko minder is as die absorbansie van die standaardwerkoplossing, is die kadmium in die
monster minder as 1 mg/kg.

9.3 Bepaling van tin (atoomabsorpsiemetode)
9.3.1 Apparaat

Atoomabsorpsiespektrofotometer. (Raadpleeg die fabrikant se vemysingshandboeke mbt golfiengte,
spleetwydte, vlamtoestande, ens).
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9.3.2 Reagense

9.3.2.1 Standaardtinoplossings, soos volg:

a) standaardvoorraadoplossing: 1 mg Sn/mg; en
'b) standaardwerkoplossing: 40,0 g Sn/m.

9.3.2.2 Kaliumchloriedoplossing, 10 mg K/m¢, berei deur 1,91 g KCl op te los en met gedistilleerde
water tot 100 m¢ te verdun.

9.32.3 Salpetersuur (HNO,), gekonséntreer. Toets die suiwerheid van 'n lot deur 'n porsie met gedistil-
leerde water tot 1:4 (volgens volume) te verdun en aspireer dit in 'n AA-spektrofotometer. Die afwesigheid
van 'n Sn-sein dui op geskiktheid vir ontleding.

9.3.3 Bereiding van monster

Weeg 25 g (+ 0,01 g) van die monster noukeurig in 'n 250-m{-Erlenmeyeriles af. Laat dit by 120 °C in
‘n oond droog word.

OPM - MoarieHNOsbynmsters(kykander)voagnietensydaartydisomhierdiestadiumvanveﬂethgopdieselidadag
te voltooi.

Voeg 30 m{ van die gekonsentreerde HNO, by die fles en verhit dit binne 15 min versigtig in ‘n dampkas
om vertering te laat begin en vermy oormatige skuimvorming. Laat dit liggies kook totdat 3 m# tot 6 mé

van die verteersel corbly of totdat die monster net begin droog word op die bodem. Moet nie die monster
laat verkool nie. Verwyder die fles van die hitte. Gaan dadelik soos volg te werk en berei tegelykertyd

twee leé flesse vir reagensblanko's: voeg 25 m{ gekonsentreerde soutsuur (HCI) by, verhit ongeveer
15 min lank liggies totdat die onegalige gekook van die monster as gevolg van die ontwikkeling van
chioor (Cl,) ophou. Verhoog die hitte en kook totdat 'n volume van 10 m¢ tot 15 m¢ oorbly. Gebruik 'n
soortgelyke fles met 15 m{ water om die oorblywende volume te skat. Plaas die monsteroplossing en
die reagensblanko's na 25-m¢- volumetriese flesse oor. Die monsteroplossing en die reagensblanko’s
kan oornag of langer staan.

Pipetteer 1,0 m{ van die KCl-oplossing in elke voiumetriese fies. Laat dit tot omgewingstemperatuur
afkoel en verdun met water tot volume. Meng goed en filtreer slegs die monsteroplossing deur droé
papier met 'n medium porositeit in 'n droé polipropileen- of poliétileenskroefdopbottel. Plaas die blanko's
na soorigelyke bottels oor. Maak die bottels toe totdat dit ontleed word. Oplossings is etlike maande lank
stabiel.

9.3.4 Reagensblanko

Berei 'n reagensblanko.

9.3.5 Prosedure

Bepaal die absorbansie van die monsteroplossing, van die reagensblanko en van die 40,0-ug-Sn/m¢-
werkoplossing. Indien die absorbansie van die monsteroplossing minus die absorbansie van die reagens-
blanko minder as die absorbansie van die standaardwerkoplossing is, is die tin in die monster minder as
40 mg/kg.
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9.4 Bepaling van arseen (Gutzeit-metode)
9.4.1 Apparaat

Kyk figuur 1 en 9.4.3.

9.4.2 Reagense

9.4.2.1 Standaardarseenoplossings, soos volg:

a) standaardvoorraadoplossing: 1 mg As/m; en

b) standaardwerkoplossing: 1,0 ug As/m{.
9.4.2.2 Soutsuur, gekonsentreer.
9.4.2.3 Kaliumjodiedoplossing, 'n 16,6-g/100-m¢-oplossing.
9.4.2.4 Tin(ll)chloriedoplossing
Los 33 g tin(ll)chloried (arseenvry) in 10 m¢ soutsuur en genoeg water op om 100 m{ te lewer.
9.4.2.5 Kwik(ll)bromied, kwikbromied (HgBr, = 360,4 analitiese reagensgraad).
9.4.2.6 Kwik(ll)bromiedpapier, wat soos volg berei word: plaas in 'n reghoekige bak 'n 5-g/100-m¢-
oplossing kwik(f)bromied in absolute etanol en dompel daarin stukkies wit filtreerpapier met 'n gramtal
van 80 g/m? (Whatman no 1 is geskik), etk met afmetings 200 cm x 15 mm of 200 mm x 15 mm en
dubbel gevou. Giet die oortollige vioeistof af en laat die papiere weg van lig droog word deur dit oor 'n
niemetaaldraad te hang. Sny die gevoude rand af tot 'n breedte van 10 mm. Sny die corblywende stroke
in 15-mm-vierkante of skywe met 'n diameter van 15 mm.

Kwik(ll)bromiedpapier moet in ‘n houer met 'n glasprop gehou word en teen lig beskerm word.

9.4.2.7 Sink, gegranuleer.

9.4.2.8 Loodasetaatoplossing, 'n 10-g/100-m{-oplossing van lood(ll)asetaat in water wat vry van
koolstofdioksied is.
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Figuur 1 — Apparaat vir grenstoets vir arseen
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9.4.29 Loodasetaatwatte, wat soos volg berei word: dompel absorbeerwatte in ‘n mengsel van
10 volumes loodasetaat en 1 volume 2M-asynsuur. Laat die oortollige vioeistof wegdreineer deur die
watte op etlike lae filtreerpapier te plaas, sonder om die watte te druk. Laat die watte by kamer-
temperatuur droog word. Loodasetaatwatte moet in 'n lugdigte houer gehou word. -

9.4.3 Prosedure
Neem 5,0 m{ van die monsteroplossing wat vir die bepaling van tin (kyk 9.3.3) berei is.

Die apparaat (kyk figuur 1) bestaan uit 'n 100-m{- koniese fles met 'n slypglasprop waardeur 'n glasbuis
met 'n lengte van ongeveer 200 mm en 'n binnediameter van 5 mm gaan. Die onderste deel van die buis
is getrek tot 'n binnediameter van 1,0 mm en 15 mm van die punt daarvan is 'n syopening met 'n diameter
van 2 mm tot 3 mm. As die buis in die prop in posisie is, moet die syopening 2 mm tot 3 mm onder die
onderste opperviak van die prop wees. Die boonste ent van die buis het ‘n volkome plat, gesiypte
opperviak wat reghoekig op die as van die buis is. ‘n Tweede glasbuis met dieselfde binnediameter en
'n lengte van 30 mm, met 'n soortgelyke plat geslypte opperviak, word in aanraking met en koaksiaal tot
die eerste buis geplaas en deur twee spiraalvere in posisie gehou. Plaas 50 mg tot 60 mg lood-
asetaatwatte, los gepak, of 'n klein watteproppie en 'n opgerolde stukkie loodasetaatpapier met 'n
gesamentlike massa van 50 mg tot 60 mg in die onderste buis. Plaas een van die stukkies kwik-
(Inbromiedpapier (kyk 9.4.2.6) tussen die plat opperviakke van die buise. Verdun 5,0 m¢ van die monster-
oplossing in die koniese fles met water tot 25 m{. Voeg 15 m gekonsentreerde soutsuur, 0,1 ml tin(l)-
chloriedoplossing en 5 m{ kaliumjodiedoplossing by, laat dit 15 min lank staan en voeg dan 5 g
gegranuleerde sink by. Stel dadelik die twee dele van die apparaat op en dompel die fles in 'n waterbad
by ‘n temperatuur wat sodanig is dat 'n egalige ontwikkeling van gas volgehou word. Na minstens 2 h
mag geen viek wat op die kwik(ll)-bromiedpapier voortgebring word intenser wees as dié wat verkry is
as 1 m¢ van die standaard-arseenwerkoplossing (1 pg/m{ As) op dieseifde wyse met water tot 25 m¢
verdun word nie.

9.5 Bepaling van kwik
9.5.1 Apparaat

9.5.1.1 Atoomabsorpsiespektrofotometer, voorsien van 'n kwikholkatodelamp.

9.5.1.2 Verteerhouer (kyk figuur 2), wat bestaan uit 'n viekvrystaalromp wat 'n politetraflucoretileen-
kroesie steun en 'n skroefdop met 'n politetrafiucoretileen-voering om ‘n politetrafiuooretileen-seél-
opperviak te verskaf, of 'n soortgelyke verteerhouer.

'n Politetrafluooretileen-tuit word aan die buitenste rand van die houer vasgeknip om dit moontlik te maak
om die inhoud kwantitatief oor te plaas sonder dat dit met metaaldele in aanraking kom.

9.5.1.3 Kouedamp-absorpsiesel, wat in die plek van die brander van die spektrofotometer (kyk
figuur 3) aangebring is.

9.5.1.4 Diafragmapomp.

9.5.2 Reagense

9.5.2.1 Soutsuur, gekonsentreer.
9.5.2.2 Salpetersuur, gekonsentreer.

9.5.2.3 Swaelsuur, gekonsentreer.

9.5.2.4 Verdunsuuroplossing, 'n waterige oplossing wat 58 m{ salpetersuur en 67 me swaelsuur per
liter bevat.

96455—5 ' 20000—5
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9.5.2.5 Verduride soutsuur, een volume van die soutsuur by nege volumes water gevoeg.

9.5.2.6 Tindichloriedoplossing, 5 g kristallyne tindichloried (SnCl,.2H,0), in 10 m¢ van die gekonsen-

treerde soutsuur opgelos deur dit te verwarm en met water tot ongeveer 50 m¢ te verdun. Verwyder
spoorhoeveelhede kwik deur stikstof 10 min lank deur die oplossing te laat borrel.

9.5.2.7 Standaardkwikoplossings, soos volg:
a) standaardvoorraadoplossing, 1 mg Hg/m{; en

b) standaardwerkoplossing, 0,1 ug Hg/m{: verdun 1,0 m{ van die standaardvoorraadoplossing (kyk
(a) hierbo) met die verdunde soutsuur (HCI) tot 100 m¢. Verdun dan 1,0 mé van hierdie oplossing
met die verdunde HCI tot 100 m{. Berei hierdie oplossing daagliks.

9.5.3 Reagensblanko

Berei 'n reagensblanko.

9.5.4 Prosedure

9.5.4.1 Weeg noukeurig 1 g £ 0,1 g van die monster af (kyk 9.2) (waarskuwing: moet nie meer as
300 mg droé massa gebruik nie; gebruik hoogstens 200 mg droé massa in die geval van materiaal met
'n hoé vetgehalte) in die verteerhouer (kyk 9.5.1.2), voeg 5,0 me van die gekonsentreerde salpetersuur
HNO, by en maak die houer toe deur die skroefdop vas te draai. Plaas die houer, sonder om dit te laat
kantel, 30 min tot 60 min lank of totdat die monsteroplossing helder is in 'n oond wat tot 150 °C voorverhit
is. Haal die houer uit en laat dit tot kamertemperatuur afkoel. Skroef die dop af, knip die tuit aan, plaas
die inhoud van die houer met behulp van die verdunsuuroplossing (kyk 9.5.2.4) oor na 'n 100-m¢-
volumetriese fles en verdun tot volume met die suuroplossing.

9.5.4.2 Skakel die kwikholkatodelamp aan en laat die spektrofotometer toe om ten volle teen ‘n golf-

lengtestelling van 253,7 nm te ekwilibreer. Pipetteer 20 m{ van die 100-m#-monsteroplossing (kyk
9.5.4.1) in die reaksiefles. Plaas 'n magnetiese volger in die files en verbind die absorpsiesel, die
reaksiefles en die diafragmapomp in serie en in 'n geslote stelsel deur middel van ‘n
politetrafluooretileen(PTFE)-buis (kyk figuur 3), en beperk die verdunning van die kwikdamp tot 'n
minimum deur buise met die kleinste diameter en kortste lengte moontlik te gebruik. Maak seker dat die
afstand tussen die onderpunt van die inlaatbuis en die opperviak van die monsteroplossing in die
reaksiefles minstens 10 mm is.

9.5.4.3 Skakel die magnetiese roerder en die pomp aan. Stel die absorpsielesing op die spektro-
fotometer op zero. Skakel die roerder en die pomp af.

9.5.4.4 Diskonnekteer die fles, voeg 1 m{ van die tindichloriedoplossing by die monsteroplossing,
herverbind onmiddellik die fles, skakel die magnetiese roerder aan, laat dit 90 s lank roer, skakel die
roerder af en skakel dan onmiddellik die pomp aan. Teken die absorpsielesing aan sodra dit stabiliseer.
Verwyder die fles en pomp lug deur die stelsel om die kwikdamp te verwyder.

9.54.5 Plaas 1,0 m{ van die 0,1-pg-Hg/m-standaardwerkoplossing na 'n reaksiefles cor, voeg 19,0 m¢
van die gedistilleerde water by en herhaal die prosedure in 9.5.4.2,9.5.4.3 en 9.5.4.4.

9.5.5 Berekening

Meet die absorbansie van die 0,1-pg-Hg/mé-standaardwerkoplossing, van die reagensblanko en van die
monsteroplossing.

Indien die absorbansie van die monsteroplossing minus die absorbansie van die reagensblanko minder
as die absorbansie van die standaardwerkoplossing is, is die kwikgehalte van die monster minder as
0,5 mg/kg.
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9.6 Bepaling van antimoon
9.6.1 Apparaat

Atoomabsorpsiespektrofotometer. (Raadpleeg die fabrikant se verwysingshandieidings mbt golfiengte,
spleetwydte, viamtoestande, ens).

9.6.2 Reagense
9.6.2.1 Kaliumjodied.

9.6.2.2 Standaardantimoonoplossings, so0s voig:
a) standaardvoorraadoplossing: 1 mg Sb/mé; en
b) standaardwerkoplossing: 0,01 ug Sb/me.
9.6.3 Reagensblanko

Berei 'n reagensblanko.

9.6.4 Prosedure

9.64.1 Voigdie apparaatfabnkant se aanwysmgs vir die hidriedgenerering vir antimoon en maak seker
dat die antimoon voor ontleding in die Sb'"'-toestand is deur die monster en standaardoplossings met
'n oormaat kaliumjodied te behandel.

9.64.2 Meet die absorbansie van die 0,01-ug-Sb/mé-standaardwerkoplossing, van die reagensbianko
en van die monsteroplossing (deur middel van die monsieroplossing wat by die bepaling van die kwik
verkry is). Indien die absorbansie van die monsteroplossing minus die absorbansie van die reagensbianko
minder as die absorbansie van die standaardwerkopiossmg is, is die antimoongehalte in die monster
minder as 1 mg/kg. :

9.7 Bepaling van proteienstikstofgehalte en berekening van visgehalte
9;7.1 Reagense

Gebruik tydens ontleding slegs reagense van 'n erkende analitiese graad wat vry van st1kstoi is en gebruik
slegs gedistilleerde water of water van ekwivalente suiwerheid.

9.7.1.1 Waterstofperoksiedoplossing, 30 % (volgens volume).
9.7.1.2 Kwikoksied (HgO).

9.7.1.3 Kaliumsulfaat of anhidriese natriumsulfaat.

9.7.1.4 Swaelsuur, gekonsentreer, (d by 25 °C/25 °C is 1,84).

9.7.1.5 Sinkkorrels.
9.7.1.6 Boorsuuroplossing, 40 g/l.

9.7.1.7 Natriumhidroksied-natriumtiosulfaatoplossing, 45 %: 450 g natrlumhldroks:ed en 80 g
natriumtiosulfaat (Na,S,0,5H,0) opgeios in water en verdun tot 1 0.

- 9.7.1.8 Gestandaardiseerde swaelsuuroplossing, (c(H,SO,) = 0,1 mol/f).
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9.7.1.9 Gemaskeerde metielrooi-indikator, 0,125 g metielrooi en 0,083 g metileenblou, opgelos in
100 me etanol (96 % (volgens volume)), en gefiltreer.

9.7.2 Prosedure

9.7.2.1 Weeg noukeurig ongeveer 2 g van die bereide monster (kyk 9.1) af en plaas hierdie toets-
eksemplaar in 'n 500-mi-Kjeldahl-verteerfles. Voeg 'n paar glaskrale, 7 g van die kaliumsulfaat (of
anhidriese natriumsulfaat), 0,3 g van die kwikoksied en 15 m{ van die gekonsentreerde swaelsuur by.
Voeg 5 m¢ van die waterstofperoksiedoplossing stadig en versigtig by en laat staan totdat die reaksie
bedaar het.

9.7.2.2 Verhit versigtig totdat dit ophou skuim en verhit dan sterk totdat die oplossing helder word. Gaan
minstens nog 30 min lank met die vertering voort (ongeveer 1 h is nodig vir algehele vertering).

9.7.2.3 Laat die inhoud van die fies afkoel en verdun dit met ongeveer 250 m{ water. Laat tot kamer-

temperatuur afkoel en laat 75 m{ van die natriumhidroksied-natriumtiosulfaatoplossing teen die kant van
die fles inloop sodat dit 'n afsonderlike laag op die bodem vorm en nie onmiddellik met die suuroplossing
meng nie. Voeg 'n paar sinkkorrels by.

9.7.2.4 Verbind die fles met 'n Kjeldahldistilleereenheid, meng die inhoud van die fles deur dit liggies te
werwel en distilleer dan die ammoniak (dws ongeveer 150 m{ distiliaat) in 'n Erlenmeyerfles wat 50 m
van die boorsuuroplossing en drie of vier druppels van die gemaskeerde metielrooi-indikator bevat.

9.7.2.5 Titreer die ammoniak in die Erlenmeyerfles met die gestandaardiseerde swaelsuuroplossing.
9.7.2.6 Voer'n blanko bepaling in identiese toestande uit, maar laat die toetseksemplaar weg.

9.7.3 Berekening

9.7.3.1 Die proteienstikstofgehalte, uitgedruk as 'n persentasie volgens massa van die produk, word aan
die hand van die volgende formule aangegee: _

(V-V)xecx2x14
i

waar
V  _die monstertiter swaelsuur is, in milliliter;
V, die blanko titer swaelsuur is, in milliliter;
c die konsentrasie gestandaardiseerde swaelsuur is, in mol per liter, en
m  die massa van die toetseksemplaar is, in gram.

9.7.3.2 Bereken die visgehalte, uitgedruk as 'n persentasie volgens massa van die produk, deur die
proteienstikstofgehalte met 37,5 te vermenigvuldig.

OPM - As die produk ander proteienbevattende materiaal buiten vis bevat, moet toepaslike korreksies by die becordeling van
die visgehalte aangebring word.

9.8 Bepaling van chloriedgehalte (uitgedruk as natriumchloried)
9.8.1 Reagense

Gebruik tydens die ontleding slegs reagense van erkende analitiese graad en slegs gedistilleerde water
of water van ekwivalente suiwerheid. _
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9.8.1.1 Nitrobenseen.
9.8.1.2 Salpetersuur, verdun tot die heifte van die gekonsentreerde sterkte.

9.8.1.3 Natriumkarbonaatoplossing, versadig.
9.8.1.4 Standaardkaliumtiosianaatoplossing (c(KCNS) = 0,1 mol/2).
9.8.1.5 Standaardsilwernitraatoplossing (c(AgNQ;) = 0,1 moi/2), noukeurig gestandaardiseer.

9.8.1.6 Ferrialuin-indikator, 'n koudversadigde ferriammoniumsulfaatop!ossing (NH,Fe(S0,),.12H,0)
waarby 'n paar druppels verdunde salpetersuur (kyk 9.8.1.2) gevoeg is. L

9.8.2 Prosedure

9.8.2.1 Neem 'n monster van die vis soos in 9.1 beskryf word en berei die monster volgens 9.1.

9.8.2.2 Weeg 'n geskikte hoeveelheid van die bereide monster noukeurig in 'n indampbakkie of kroes
af, bevogtig hierdie toetseksemplaar met die natriumkarbonaatoplossing en laat dit oor 'n waterbad droog
word. Verkool die gedroogde eksemplaar en veras dit by 'n temperatuur van hoogstens 500 °C.

98.23 Ekstraheer die residu met die verdunde salpetersuur en filtreer dit in 'n 100-m{- volumetriese fles.
Herhaal die ekstraksie en filtrasie een maal, was die filter deeglik met die verdunde salpetersuur, verdun
die oplossing in die fles tot volume met die verdunde salpetersuur en meng.

~ 9.8.24 Voeg 25 m{ van die standaardsilwernitraatoplossing, 5 m¢ nitrobenseen en 1 m¢ ferrialuin-

indikator by 'n gepaste alikwot in 'n 250-m{-Erlenmeyerfles en skud goed. Titreer die oormaat siiwer-
nitraat met die standaardkaliumtiosianaat-oplossing totdat 'n permanente rooierige kleur 15 s lank
voorkom. Voer ‘'n blanko bepaling in identiese toestande uit, maar laat die toetseksemplaar weg. Die
verskil tussen die titrasies van die blanko bepaling en van die toets is die volume (V') silwernitraat wat by
die bepaling gebruik is. -

9.8.3 Berekening

Bereken die chioriedgehalte (as natriumchloried), uitgedruk as 'n persentasie volgens massa van die
produk, aan die hand van die volgende formule:

V x ¢ x 5845
m

waar
' die volume standaardsilwernitraatoplossing is wat by die bepaling gebruik is, in milliliter;
c die konsentrasie standaardsilwernitraatoplossing is, in mol per liter; en

m  die massa van die oorspronklike toetseksemplaar is, verteenwoordig deur die alikwot wat by
die titrasie gebruik is, in gram.

10 Metodes vir mikrobiologiese ondersoek

10.1 Algemeen

Aseptiese tegnieke moet deurgaans in die ondersoek gevolg word.
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10.2 Laboratoriumglasware
10.2.1 Algemeen

Maak seker dat alle glasware wat gebruik word teen herhaalde hittesterilisasie bestand is en dat die glas
vry is van inhiberende stowwe soos swaar metale en vry alkalieé. Boorsilikaatglas met 'n uitset-
tingskoéffisiént van minder as 6 x 10°k™' word aanbeveel.

10.2.2 Bottels (universeel)

Bottels met étandaardskroefdoppe van plastiek of metaal en met ‘'n nominale inhoudsvermoé van
a) 30mi,

b) 100 m¢,

c) 250 m¢,

d) 500 m¢, en

e) 1000me.
10.2.3 Kweekbuise

Liplose silindriese buise met halfronde ente en'n nommale wanddnkte van 1,5 mm en met 'n diameter
en lengte van

a) 16mmx 160 mm, en
b) 20 mm x 200 mm.

Stop hierdie buise toe met watteproppe of met proppe van skuimrubber wat vir gebruik in 'n outoklaaf
geskik is. So nie, gebruik skroefdopbuise met dieselfde afmetings.

10.2.4 Pipette met skaalindelings

Totalelewering-pipette, slegs vir bakteriologiese doeleindes, waarvan die uitvioei-opening 'n diameter van
2mm tot 3 mm het en wat in eenhede van 0,1 m{ ingedeel is, in groottes wat 1,0 m¢, 5,0 m¢ en 10,0 m¢
kan lewer. : ;

10.2.5 Petribakkies

Petribakkies van glas of benatbare polistireen, met 'n diameter en hoogte van
a) 90 mmx 15 mm,

b) 100 mm x 20 mm, en

c) 150 mm x 20 mm.

10.2.6 Volumetriese silinders

Maatsilinders met skaalindelings, met of sonder proppe, en met 'n inhoudsvermoé van 5 m¢{, 10 m¢,
100 m{ en 1 000 m{.
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10.2.7 Monsterbottels

Bottels waarvan die bek ‘'n diameter van 40 mm tot 60 mm het, met omruilbare slypglas- of

plastiekproppe of gevoerde metaalsiuitdoppe en met 'n inhoudsvermoé van 250 m{ tot 300 m¢, 'n
diameter van 70 mm tot 80 mm en 'n hoogte van 120 mm tot 150 mm. -

10.2.8 Kweekflesse

Flesse of bottels met ‘n inhoudsvermoé van 200 m¢ en standaardsluitdoppe van gevoerde metaal of van
plastiek soortgelyk aan dié wat in 10.2.2 en 10.2.7 beskryf word, maar met gate met 'n diameter van
12 mm tot 15 mm deur die sluitdoppe geboor wat met watte of ander bakterievangfilters toegestop kan
word.

10.2.9 Reagensbottels

Bottels met 'n inhoudsvermoé van 50 m en 100 md en met polipropileen- of ander plastiekproppe wat
s6 ontwerp is dat dit gebruik kan word om druppels van die reagens te lewer.

10.2.10 Klein proefbuise

Liplose silindriese buise met halfronde ente, 'n nominale wanddikte van 0,5 mm, 'n diameter van 6 mm

tot 7 mm, 'n lengte van 100 mm en 'n inhoudsvermoé van 2,5 m¢ tot 3 me. Hierdie buise kan ook as lang
Durham-buise gebruik word.

10.2.11 Durham-buise

Buise s00s in 10.2.10 beskryf word, maar met 'n lengte van 35 mm tot 45 mm en met 'n inhoudsvermoé
van 0,9 m¢ tot 1,3 mi.

10.3 Toerusting
10.3.1 Outoklaaf

'n Drukhouer wat stoom kan voortbring (of met 'n sentrale stoombron verbind is), 'n druk van 300 kPa
kan weerstaan en 'n temperatuur van 121 °C + 2 °C kan bereik binne 10 min nadat daar met die
steriliseersiklus begin is.

10.3.2 Inkubators en waterbaddens

Inkubators en waterbaddens wat termostaties beheerde verhittings- en verkoelingstoestelle het en wat
s6 met sirkuleermiddele toegerus is dat die temperatuur van die totale ingeslote ruimte binne 2 °C van
die termostaatstelling gehou word.

10.3.3 Warmlugoond (vir sterilisasie deur middel van droé hitte)

'n Termostaties beheerde oond wat deur elektrisiteit of gas verhit word en s6 met sirkuleermiddele
toegerus is dat die temperatuur van die totale ingeslote ruimte by 170 °C + 5 °C gehou word en waarvan
die hittetoevoer sodanig is dat die werktemperatuur weer bereik word binne 10 min nadat die conddeur
kortstondig oop- en toegemaak is.

10.3.4 Homogeniseerder

'n Meganiese mengapparaat van die draai- of pulseertipe wat steriliseerbare houers het waarin ‘'n
homogene dispersie van die monster en die voorgeskrewe verdunmiddel gemaak kan word. Die
steriliseerbare houers kan van glas, metaal of geskikte plastiekmateriaal wees. Die homogeniseer-
prosedure mag nie die getal mikro-organismes in die monster of die lewensvatbaarheid daarvan
verminder nie.
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10.3.5 Glasspreiers

Glasspreiers ("hokkiestokke") wat van glasstawe met 'n diameter van 3,5 mm en 'n lengte van 200 mm
gemaak is deur elke staaf ongeveer 30 mm van een ent af haaks te buig. Maak die gesnyde ente glad
deur dit in 'n viam te verhit.

10.3.6 Membraanfilters

10.3.6.1 Tipes

Membraanfilters (verkieslik met 'n roosterpatroon) ten opsigte waarvan daar bewys is dat dit volkome
bakteriéle retensie en 'n bevredigende filtreerspoed bied, stabiel tydens gebruik is en wry is van
chemikalieé wat die groei en ontwikkeling van bakterieé vertraag. Gebruik membraanfilters met 'n
maksimum porie-grootte van hoogstens 0,45 ym.

10.3.6.2 Sterilisasie

Membraanfilters wat afsonderlik verpak is, moet vooraf deur betroubare handelsfabrikante gesteriliseer
word

!ndien membraanfilters gesteriliseer moet word, maak hulle met stériele gedistilleerde water nat (om te
voorkom dat hulle opkrul), plaas hulle tussen lae filtreerpapier en pak hulle styf in petnbakkues wat toe
gehou word. Steriliseer deur hulle 1 h Iank in kokende water te dompel of 15 min lank by 115 °C te
outoklaveer.

10.3.7 Membraanfilterhouers

10.3.7.1 Tipe

'n Membraanfilterhouer wat vari niekorroderende, bakteriologies inerte materiaal gemaak is en wat al die
vioeistof wat gefiltreer word deur die membraan laat gaan.

10.3.7.2 Sterilisasie

Sit die filterhouer losweg aanmekaar en maak seker dat die poreuse plaat gelyk met die boonste viak
van sy houer is. Draai die aanmekaargesitte filterhouer in bruinpapier of ander geskikte materiaal toe
en steriliseer dit deur dit 20 min fank by 121 °C £ 2 °C in 'n outoklaaf te plaas, of volgens 'n ander
geskikte metode.

10.3.8 Tang

10.3.8.1 Tipe

Rondepunttangetjies waarvan die binnekant van die kake glad is.

10.3.8.2 Sterilisasie

Steriliseer deur dit in brandspiritus of tegniese metanol te doop en dan die vioeistof wat daaraan vaskleef
aan die brand te steek. So nie, volg 'n ander geskikte metode.

10.4 Kweekmedia en reagense
10.4.1 Algemeen

10.4.1.1 Water

Gebruik slegs glasgedistilleerde water of gedemineraliseerde water van ekwivalente .sumerheld wat
helder, kleurloos en vry van sigbare stowwe in suspensie is en waarvan die pH-waarde, by 25 °C gemeet,
in die bestek van 5,0 tot 7,5 is.
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10.4.1.2 Kwaliteit van bestanddele

Gebruik slegs bestanddele van 'n kwaliteit wat aanneemlik vir mikrobiologiese doeleindes is by die
bereiding van kweekmedia en reagense. Gebruik anhidriese soute tensy daar anders gespesifiseer word.

10.4.1.3 Noukeurigheid

Laat die volgende toleransies toe, tensy anders gespesifiseer word:

a) bytemperatuur ...............cooiiiiiiiai, t2°C
D) DYy MaSSaS ........covveermuneerinieens S +1,0%
o [ e 1] - EERR SR S — £1,0%

d) bypHwaarde ................covvunn + 0,1 pH-eenheid
10.4.1.4 Ontwaterde kweekmedia '

Baie van die kweekmedia wat vereis word, is in 'n ontwaterde vorm verkrygbaar en die gebruik van
sodanige kweekmedia word aanbeveel ter wille van eenvormige resultate. indien sodanige kweekmedia -
gebruik word, moet die fabrikant se aanwysings vir rekonstituering en sterilisering streng gevolg word.

10.4.1.5 Aansuiwering van pH-waarde

Indien die finale pH-waarde van 'n kweekmedium of reagens gespesifiseer word, suiwer die pH-waarde
s6 aan dat dit by 25 °C korrek is. Indien nodig, suiwer die pH-waarde tydens bereiding aan en, in die geval
van kweekmedia, voor sterilisasie. Tensy daar anders gespesifiseer word, gebruik 'n oplossing van
soutsuur (¢(HCI) = 1 mol/) of natriumhidroksied (o(NaOH) =1 mol!i} s00s toepaslik, om dle pH-waardes
aan te suiwer.

10.4.1.6 Uitmeting

Indien gespesifiseerde hoeveelhede van die kweekmedia in bottels uitgemeet moet word, gebruik 30-mé-
universele bottels (kyk 10.2.2 (a)) of kweekbuise met 'n diameter van 16 mm (kyk 10.2.3 (a)). Indien
grootmaals&emsaae vereis word, gebruik enige geskikte glashouer van die vereiste kwaliteit (kyk 10.2.1).
Meet reagense in reagensbottels (kyk 10.2.9) uit. Roer kweekmedia aanhoudend terwyl dit uitgemeet
word. As die bereiding van hellings vir opperviakkweking vereis word, meet die kweekmedium in 10-m¢-
volumes uit en steriliseer soos gespesifiseer. Plaas die bottels of, indien toepaslik, die kweekbuise
onmiddellik na sterilisasie en terwy! die kweekmedium nog gesmelt is op 'n opperviak met 'n helling van
1 op 4 en laat die kweekmedium stol.

10.4.1.7 Sterilisasie

Indien sterilisasie in 'n outoklaaf gespesifiseer word en tensy daar anders aangewys word, steriliseer die
kweekmedium 15 min lank in 'n outoklaaf by 121 °C + 2 °C. (Hierdie temperatuur stem coreen met 'n
druk van 103 kPa bo atmosferiese druk by seespieél, dws 207 kPa absoluut.)

10.4.1.8 Kontrole van bereide kweekmedia

Maak dmv gepaste mkubasuetoetse seker dat bereide kweekmedia steriel is en die groet van toepaslike
organismes in die gegewe inkubasietoestande kan steun.

10.4.1.9 Bewaring van kweekmedia
Maak seker dat die bereide kweekmedia sorgvuldig teen blootstelling aan hitte en sonlig beskerm word,

dat dit nie verdamp het nie, dat die konsentrasie of pH-waarde daarvan nie verander het nie en dat, tensy'
daar anders gespesifiseer word, dit binne drie maande na bereiding gebruik word.
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10.4.2 Gebufferde isotoniese peptoonwater (verdunmiddel)

10.4.2.1 Bestanddele

Peptoon ... ... 10g
Natriumchloried .............co i 5¢g
Natriumfosfaatdodekahidraat, dibasies ........ e, 35¢g
Kaliumfosfaat, monobasies.....................cvevnn. 15¢0
T 1 000 m¢

10.4.2.2 Bereiding

Los die bestanddele in water op, suiwer die pH-waarde tot 7,0 aan. Meet soos volg uit:
a) 9-ml-volumes in 30-m{-bottels (kyk 10.2.2(a));

b) 99-me-volumes in 250-m{-bottels (kyk 10.2.2(c)); en
¢) groter volumes in grootmaathouers.
Steriliseer in 'n outoklaaf.

10.4.3 Plaattellingagar

10.4.3.1 Bestanddele

0 A 15¢g
LI+ o o 5¢
GiSekSHraK . ....viiiiiii e 25¢g
Ol e - R A e ——— 19
WalBr « o vness sos it i 8o doli iamilmes s ommes 1 000 m¢

10.4.3.2 Bereiding

Los die bestanddele in die water op deur dit te kook. Laat dit tot 50 °C afkoel en suiwer die pH-waarde
tot 7,2 aan. Meet 15-mg-volumes uit in 30-me-bottels (kyk 10.2.2(a)) en steriliseer in 'n outoklaaf.

10.4.4 Violetrooigalagar (VRG-agar)

10.4.4.1 Bestanddele

AQAL: s vy e o R R R KRR R R 5 12g
GIUKOSE ..ttt e 10g
PORIOON ..cvu inmme s mumessmss s i s o 79
NAtrMENIONBH ..o cowes voniimmemeas e o 5g
IIBORBITAKY o.cmven wmmmese e S SR S $R 39
BABOIRE . cvs comns s wises s e 6 150
BIOUITBAIO0N - <o vn cimsniamimvione e e s s e e svs 45 0,03g
Kristalviolet . . .............. Y T 0,002g
Water ... 1 000 m¢

10.4.4.2 Bereiding

Los die bestanddele in water op deur dit te kook. Laat dit tot 50 °C afkoel en suiwer die pH-waarde tot
7,4 aan. Meet asepties soos volg uit:

a) 15-m{-volumes in steriele petribakkies (kyk 10.2.5{a) of (b)); en
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b) 500 m¢in'n 1 000-m¢- steriele bottel (kyk 10.2.2(e)).

Plaas die bottels in 'n waterbad wat by 45 °C gehou word en laat die plate stol. Gebruik die kweek-
medium binne 4 h nadat dit berei is.

10.4.5 Briljantgroengalkweekmedium (enkelsterkte)

10.4.5.1 Bestanddele

Gedroogdebeesgal . ........cooviiiiiiiiini e 209
LAKROSE oon cnmmn enmmusmmimmsms s susamsmsg sammne 109
PEPIOON: wivcuwnin cnmmmmessmstsamaEee e mesmemes s 10g
Briljantgroen ............... s e e e s R 0,013 g

WEBE ... v il BEE%.0 e 1000 m¢

10.4.5.2 Bereiding

Los die bestanddele in die water op en suiwer die pH-waarde tot 7,4 aan. Meet 10-m{-volumes uit in
30-me-bottels (kyk 10.2.2(a)) wat elk 'n omgekeerde Durham-buis (kyk 10.2.11) bevat en steriliseer in
'n outoklaaf. -

10.4.6 Briljantgroengalkweekmedium (dubbelsterkte)

Berei die kweekmedium soos in 10.4.5 beskryf word, maar gebruik dubbelhoeveelhede van die bestand-
dele. Meet 100-me-volumes uit in 250-m{-bottels (kyk 10.2.2(c)) wat elk 'n omgekeerde klein proefbuisie
bevat wat as 'n lang Durham-buis (kyk 10.2.10) gebruik word en steriliseer in 'n outoklaaf. _

10.4.7 Triptoonwater

10.4.7.1 Bestanddele

THOMION o sovsneneiuois Eaiauiem K ness e v aw i 109
- Natriumchloried ........ccvvivrineiiiaiinaiiianiaans 5g
WAEE s wmsmumminn v msmms e 1000me

10.4.7.2 Bereiding

Los die bestanddele in die water op en suiwer die pH-waarde tot 7,5 aan. Meet 9-mé-volumes uit in
30-me-bottels (kyk 10.2.2(a)) en steriliseer in 'n outoklaaf.

10.4.8 Kovacs-reagens |
10.4.8.1 Bestanddele

p-metielaminobensaldehied, dibasies .................... 59

Amielalkohol (piridienvry) ..........iiiiiiiiiiiinn 75 ml
Soutsuur, gekonsentreer .. ........ A RN 25 mé

10.4.8.2 Bereiding

Los die p-metielaminobensaldehied in die amielalkohol op en help die opios daarvan aan deur ditin'n
waterbad by 50 °C tot 55 °C te verhit. Laat dit afkoel en voeg die suur by. Beskerm teen lig en bewaar
by 4 °C. Maak seker dat die reagens liggeel van kleur is. (Sommige soorte amielalkohol veroorsaak dat
die reagens 'n baie donker kleur het en onbevredigend is.) Bewaar in 100-ml-reagensbottels (kyk 10.2.9).
Laat dit voor gebruik 24 h lank staan.
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10.4.9 Baird-Parker-agar

10.4.9.1 Bestanddele van basale kweekmedium

Agar R 209

ST Sy 12g
TR, «3onivmninss o esEapipess FEaRsas BeakE v 10g
VIOSORBUEK vo v i ppvsesnnss TSRS TR S e 59
LIBUMEHonet . v vwive i cosmiasbranis ios sy one 5¢g
GISBIEIAK . ouie cxmmvicars sess susesiny S90RSSE3 8555 i 1g
Water .. 1 000 m¢

10.4.9.2 Bereiding

Los die bestanddele in die water op deur dit te kook. Laat dit afkoef tot 50 °C en suiwer die pH-waarde
tot 7,2 aan. Meet 90-m{-volumes uit in 250-m{-bottels (kyk 10.2.2(c)) en steriliseer in ‘n outoklaaf.
Bewaar hoogstens een maand lank by 4 °C.

Voeg, voordat plate gegiet word, 1 m{ tellurietoplossing (kyk 10.4.10) en 5 m{ eiergeslemulsie (kyk
10.4.11) asepties by elke 90 m{ van die basale kweekmedium, wat vooraf gesmelt en daarna tot tussen
45 °C tot 50 °C afgekoel is. Meng goed en meet 15-mé-volumes asepties in steriele petribakkies (kyk
10.2.5(a) of (b)) uit. Laat stol. Gebruik die plate binne 24 h nadat dit berei is. Droog die opperviak van
die kweekmedium minstens 1 h lank by 45 °C voordat dit gebruik word en sprei net voor gebruik 0,5 m¢
natriumpiruvaatoplossing (kyk 10.4.13) oor die opperviak.

10.4.10 Tellurietoplossing

10.4.10.1 Bestanddele

Kaliumtelluriet ........... ..ot 1g
WBIEE » onmemmmeenn s UGS SO 100 m¢

10.4.10.2 Bereiding

Los die kaliumtelluriet met die minimum verhitting in die water op. Steriliseer deur filtrering. Bewaar
hoogstens een maand lank by 4 °C in 'n 100-mé-reagensbottel (kyk 10.2.9). '

10.4.11 Eiergeelemulsie (ongeveer 20 % (volgens volume))

Was en ontsmet die doppe van vars heel hoendereiers. Breek die doppe, skei die geel asepties van die
wit en vang die geel in 'n steriele beker op. Voeg water by in die verhouding van vier volumes water tot
een volume eiergeel, meng deeglik en verhit 2 h lank in 'n waterbad by 45 °C. Verwyder die presipitaat
deur sentrifugering of deur die mengsel oornag in 'n koelkas te laat staan en gooi die bodrywende

vioeistof af. Steriliseer die bodrywende viceistof deur filtrering. Meet 5-mé-volumes uit in 250-mé- steriele
bottels (kyk 10.2.2(c)) en bewaar hoogstens een maand lank by 4 °C.

10.4.12 Mannitolsout-fenolrooiagar

10.4.12.1 Bestanddele
Natiumehionad ...« cowns iamen commvams sevin ie s (o 759

BOAL . vmsansmenmmmms s RS SRR 15¢g
MEBIEIO o v e R R e 10g
YIRISPBPIOON: ..o s csvainy s sevs viedn 555 5%e 10g
VIBOREIER <5 cowus mmiusRRE s R ISR SRS 1g
FEROIMBIGE uiinn wmmn s et s SRSTEEs S84 0,025¢g

WBIET oo oo 59558 15050 v s o 1000 me
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10.4.12.2 Bereiding

Los die bestanddele in die water op deur dit te kook en suiwer die pH-waarde tot 7,4 aan. Steriliseer in
'n outoklaaf en meet 15-m{-volumes asepties uit in steriele pelnnakkues (kyk 10.2.5(a) of (b)). Laat stol.
Gebruik die plate op die dag van bereiding.

10.4.13 Natriumpiruvaatoplossing

Berei 'n waterige oplossing wat 200 g natriumpiruvaat per liter bevat en steriliseer dit deur filtrering.
Gebruik verkieslik slegs 'n vars bereade oplossing. So nie, bewaar die oplossing hoogstens 3 d lank by
4°C.

10.4.14 DNAse-toetsagar

10.4.14.1 Bestanddele

THROBE oo vovovvms sosunvie i s ase Sawes s 20g
BOBT 5 civovn vaiaiines smanldan oo ims e sms s o m e o m e e e 5 12g
Natriumchioried .......... . W R S S R A 5g
Deoksirbonukleiensuur . .......oviiii i 29
WaLer . i 1 000 m¢

10.4.14.2 Bereiding

Los die bestanddele in die water op deur dit te kook en suiwer die pH-waarde tot 7,4 aan. Steriliseer in

'n outoklaaf en meet 15-mi-volumes asepties uit in steriele petribakkies (kyk 10.2.5(a) of (b)). Laat stol.
Gebruik die plate op die dag van bereiding.

10.4.15 Briljantgroenoplossing
10.4.15.1 Bestanddele

Brilantgroen " i i vives svvivein evovins s vas 054¢
Sterielewater ... ....ovvevrinriiii i 100.me

10.4.15.2 Bereiding

Los die briljantgroen in 'n steriele fles in die water op. Moet nie verhit nie. Bewaar die oplossing minstens
een dag lank in die donker sodat outosterilisasie kan plaasvind.

10.4.16 Ra;ipaport-\fasslladls-magnesiumchloriedmalagietgroen kweekmedium
(R-V-kweekmedium)

10.4.16.1 Oplossing A
10.4.16.1.1 Bestanddele

Li150 o o TR S ———— e 509
Natumehlorned . .«oxxons vsormmmssnnsn sxvsmmwesns s 8,0g
Kaliumdiwaterstoffosfaat (KH,PO,) ...ooovvvvvevnvnntt. 169

L= S PP 1 000 mé
10.4.16.1.2 Bereiding

Los die bestanddele in die water op deur dit tot ongeveér 70 °C te verhit. Berei oplossing A op die dag
- waarop die volledige R-V-kweekmedium (kyk 10.4.16.4) berei word.
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10.4.16.2 Oplossing B
10.4.16.2.1 Bestanddele

Magnesiumchloriedheksahidraat (MgCl,.6H,0) ........ 400,0g
WEISF s s ssoeun s Svsnm ol SUETE TR 1 000 m¢{

10.4.16.2.2 Bereiding

Los die magnesium in die water op. Aangesien hierdie sout baie higroskopies is, is dit raadsaam om die
hele inhoud van 'n houer MgCl,.6H,0 op te los eerder as om 'n deel van die inhoud te gebruik.

Bywoorbeeld, 250 g van die MgCl,.6H,0 gevoeg by 625 m¢ water gee 'n oplossing met 'n totale volume
van 795 m en 'n konsentrasie van ongeveer 31,5 g persent MgCl,.6H,0. Die oplossing kan in 'n bruin
glasbottel by kamertemperatuur gehou word. i

10.4.16.3 Oplossing C
10.4.16.3.1 Bestanddele

Malagietgroenoksalaat .............................. 049
WEIBE ovace viisiviiom e ot i385 0mbe lnmmracmes 100 m¢

10.4.16.3.2 Bereiding

Los die maiagietgroehoksalaat in die water op.

Die oplossing kan in ‘n bruin glasbottel by kamertemperatuur gehou word.
10.4.16.4 Volledige R-V-kweekmedium

10.4.16.4.1 Bestanddele

Oplossing A (kyk 10.4.16.1) .....oooeeeeeeneno.... 1000 m¢
Oplossing B (kyK 10.4.16.2) .......oveeerennnnnnnns. 100 me
Oplossing C (kyk 10.4.16.3) ........ovvinnnrnnnnn... 10 m¢

10.4.16.4.2 Bereiding

Voeg 100 m¢ van oplossing B en 10 m¢ van oplossing C by 1 000 m# van oplossing A. Suiwer die pH-

waarde, indien nodig, s6 aan dat dit na sterilisasie 5,2 is. Verdeel dit voor gebruik in 10-m¢-hoeveelhede
in proefbuise. Steriliseer dit 15 min lank in 'n outoklaaf by 115 °C. Bewaar die bereide kweekmedium in
'n koelkas. '

10.4.17 Selenietkweekmedium (Stokes en Osborne)

10.4.17.1 Bestanddele

Mannitol ... 59

Peptoon ..................... e 59
Gisekstrak .........o.viiiii e 59
Natriumwaterstofseleniet .............................. 4

Kaliumfostfaat, dibasies ............................. 2,62 g
Kaliumfosfaat, monobasies .......................... 1,36 g
Natriumtourocholaat .................................. 1g
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10.4.17.2 Bereiding

Los die vaste bestanddele, uitgesonderd die natriumwaterstofseleniet, in ongeveer 800 m{ water op deur
dit te kook en steriliseer dit by die groot maat in 'n outoklaaf. Los die natriumwaterstofseleniet in ongeveer
150 m{ koue water op en steriliseer die oplossing (verkieslik deur filtrering of, so nie, deur dit 10 min lank
in stoom by 100 °C te verhit). Voeg hierdie oplossing en die 1-m{-briljantgroenoplossing asepties by die
gesteriliseerde en afgekoelde hoofmassa van die bestanddele. Suiwer die pH-waarde tot 7,0 aan en
verdun die oplossing met steriele water tot 1 {. Meet 100-m{-volumes asepties uit in steriele kweekflesse
(kyk 10.2.8). Moet nie die kweekmedium verder verhit nie. Die afsaksel wat vorm, sal tot onder in die fles
afsak; suspendeer dit weer voordat die kweekmedium gebruik word.. Gebruik op die dag van bereiding.

10.4.18 Briljantgroen-fenolirooiagar (Edel en Kampelmachér)

10.4.18.1 Bestanddele

BOHY « oomimvin s ssiomny SR=ummus ExERsmee FEsaIey o 12g
POPIOON w0 v v vovnsme vioite eompmiii «ee s ke £amaee s 10g
LAIGORE inwn smnias sweass Seammmiss Smsmm s mnE s s 109
BUIOBE ocin sxamamr FmwERmEES FwiEia S S8 ws s s 109
VIBISOKEIAK .« <5 comvimss sxwmaaes seormaine smmsmmes s 49
Natriumchloried . ........vriieini it 3g
Natriumfosfaat, dibasies ............cccoiviiiiineeevians 08g
Natriumfosfaat, monobasies ...........c.cociiiiivenn.. 06g
Fenolrooi ......covuuiirnnenniiaeaiiiinsiianansanns 009¢g
Briljantgroenoplossing (kyk 10.4.16) .................... 1me

10.4.18.2 Bereiding

Los die vaste bestanddele, uitgesonderd die fenolrooi, die laktose en die sukrose, in ongeveer 800 m¢
water op en steriliseer dit by die groot maat in 'n outoklaaf. Laat dit tot 55 °C afkoel. Los die fenolrooi en
die suikers in ongeveer 150 m{ water op en verhit 20 min lank in 'n waterbad by 70 °C. Laatdittot 55 °C
afkoel en voeg hierdie oplossing, saam met die 1 m{ briljantgroenoplossing, by die hoofmassa van die
bestanddele en meng. Suiwer die pH-waarde tot 7,0 aan en verdun die oplossing met steriele water tot
1 0. Meet 40-mi-volumes asepties uit in steriele petribakkies, verkieslik met 'n diameter van 150 mm (kyk
10.2.5(c)). Hoewel hierdie groter petribakkies verkieslik is, kan kleiner petribakkies (kyk 10.2.5(a) of (b))
ook gebruik word as die groter bakkies nie beskikbaar is nie, maar berei dan twee maal soveel bakkies
voor as wanneer die groter petribakkies gebruik word en gebruik 'n volume kweekmedium wat dieselfde
diepte kweekmedium as in die groot petribakkies sal gee. Laat die kweekmedium stol en laat die
opperviak daarvan voor gebruik 30 min lank by 50 °C droog word. Gebruik die plate op die dag waarop
dit berei is.

10.4.19 Sitochroomoksidasetoetsstroke of sitoéh room oksidasereagens

In die handel verkrygbaar.
10.4.20 Driesuikerysteragar

10.4.20.1 Bestanddele

PEOIOBN =< vaoi v cavaiwiain swis s vamwn v sammvns s sams 209
RQAT (o v s wivarmins daasesesis s mmnes &0 usnsn swsmnans vy 129
PRRIOEE o s iosies somsmscn @165 8 s o g w0 im e smonss 104
SUKIOBE .. cn s zww s axvom e 109
Natriumchloried ....... —— e 59
VIOIBEKEIPAR wciics s swmmmanmn s oms s seemmwns v 3g
GISEKSITAK . .o ovivee e 3g
GIUKOSE ..ottt et 1g
Ferrisitraal .. .......vveeueiimenoinnrniiinnenennnns 03¢
Natriumtiosulfaatpentahidraat . ........... ..oy, 0349
FOHOIIG0I osnems mvmen s ssmpmuns semmmpss swemme 0,024 g

WATEE .. . svais s e g sRess Vasliidens s i .. 1000 m¢



144 No. 20000  GOVERNMENT GAZETTE, 14 MAY 1999

10.4.20.2 Bereiding

Los die bestanddele in die water op deur dit te kook. Laat dit tot 50 °C afkoel en suiwer die pH-waarde
tot 7.4 aan. Meet 10-mé-volumes uit in kweekbuise (kyk 10.2.3(a)) en steriliseer dit 10 min lank in 'n
outoklaaf. Laatdit in 'n skuins posisie stol, wat 'n dik ent met 'n diepte van ongeveer 25 mm en 'n skuins
opperviak met 'n lengte van minstens 30 mm sal gee. Die kweekmedium moet 'n oranjerooi kleur hé.

10.4.21 Ureumagar (Christensen)

10.4.21.1 Bestanddele

Ureum (50 m¢ van 'n 400-g/¢-0plossing) ................. 209
T T 15¢g
Natriumchloried ............. ... ... i, 5g
Kaliimfosfagt, gibasies .. cuuis vuvmianssmors sesnass i 2g
TR, o camasmmunmonmns SEmns SEONENS MR SR 19
POPIOOMT ovvmwmmmmmnses seminesiiatme: sesyees povais 1g
BONOIRDOL sivei camni avmsm evimines seowve sy o 0,012g

10.4.21.2 Bereiding

Los die bestanddele, uitgesonderd die ureum, in water op deur dit te kook en verdun die oplossing tot
900 md. Steriliseer hierdie basis by die groot maat in 'n outoklaaf en laat dit tot 50 °C afkoel. Voeg 50 mé
van 'n filtergesteriliseerde oplossing wat 400 g ureum per liter bevat by en meng goed. Suiwer die pH-
waarde tot 6,8 aan en verdun die oplossing met steriele water tot 1 2. Meet 10-mé-volumes asepties uit
in 30-m¢- steriele bottels (kyk 10.2.2(a)) en laat dit in 'n skuins posisie stol, wat 'n dik ent met 'n diepte
van ongeveer 25 mm en 'n skuins opperviak met ‘n lengte van minstens 30 mm sal gee.

10.4.22 Lisiendekarboksileringskweekmedium (Taylor)

10.4.22.1 Bestanddele

£-lisienhidrochloried, monobasies .. ............c.vvuun.n. 5g
Gisekstrak ......... S PR SRR AR s 3g
GIIKOBY wvrivnns vt eibaiae: s i i P e e s 19
Broomkresolpers . ... e 0,015¢g
WBLOI s s m e summw NG SRR & 1000 m¢

10.4.22.2 Bereiding

Los die bestanddele in die Water op en suiwer die pH-waarde tot 6,8 aan. Meet 10-mg-volumes uit in
30-me-bottels (kyk 10.2.2(a)) en steriliseer in 'n outoklaaf.

10.4.23 B-galaktosidasereagens

10.4.23.1 Bestanddele

Natriumfosfaat, monobasies ................... ...7...0869¢
Ortonitrofeniel-B-d-galaktopiranosied . . ................. 0,089
Natriumhidroksiedoplossing, 04 g/ ........... . ongeveer 3 m{

10.4.23.2 Prosedure

Los die natriumfosfaat in 15 m? water op. Suiwer die pH-waarde tot 7,0 aan met die natriumhidroksied-
oplossing. Los die galaktopiranosied in hierdie oplossing op en verdun tot 20 m¢. Bewaar hoogstens een
maand lank by 4 °C.
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10.4.24 Voges-Proskauer-kweekmedium

10.4.24.1 Bestanddele

POPIOON ..ot 79

GHIKDSE: ' voxcaiin sonmmmig oo wnosns sossigin spns seal bl 5 560 #0506 5@
Kaliumfostaat, dibasies ... 5g
WELBE & cimiaivmss et S0 i SOms s o e 1000 m¢

10.4.24.2 Bereiding

Los die bestanddele in die water op en suiwer die pH-waarde tot 6,9 aan. Meet 0,2-m{-volumes uit in
klein proefbuise (kyk 10.2.10) en steriliseer in 'n outoklaaf.

10.4.25 Kreatienoplossing

Berei 'n waterige oplossing wat 5 g kreatienhidraat (monobasies) per liter bevat. Bewaar hoogstens een
maand lank by omgewingstemperatuur in reagensbottels (kyk 10.2.9).

10.4.26 g-naftoloplossing

Gebruik 96 % (volgens massa) tot 100 % (volgens massa) etanol as oplosmiddel en berei 'n waterige
oplossing wat 60 g a-naftol per liter bevat. Bewaar hoogstens een maand lank by omgewings-
temperatuur in reagensbottels (kyk 10.2.9). ' '

10.4.27 Kaliumhidroksiedoplossing

Berei 'n waterige oplossing wat 400 g kaliumhidroksied per liter bevat. Bewaar by omgewingstemberatuur
in bottels met alkalibestande plastiekproppe. Moet nie glasproppe gebruik nie. Vermy onnodige bloot-
stelling aan die atmosfeer.

10.4.28 Soutoplossing

10.4.28.1 Bestanddele

NatrUMCHIONET ...\ v ee e eeee e enns A 8,59
Water ........................................ 1000 m¢

10.4.28.2 Bereiding

Los die natriumchloried in die water op. Meet 9-mé-volumes uit in 30-m¢-bottels (kyk 10.2.2(a)) en
steriliseer in 'n outoklaaf. !

10.4.29 Polivalente anti-Salmonella-'Q"-serum

Gebruik kommersiéle antiserums teen die somatiese antigene van 'n groot genoeg getal Salmonella-
serotipes om dit onwaarskynlik te maak dat 'n vals negatiewe reaksie verkry sal word agv 'n tot nog toe
onbekende tipe. In alle gevalle moet die groepe A tot G toereikend verteenwoordig wees. Volg in die
geval van elke antiserum of antiserummengsel die aanwysings van die antiserumfabrikant.

10.4.30 Polivalente anti-Salmonella-"H"-serum

Gebruik kommersiéle antiserums teen die flagellére antigene van 'n groot genoeg getal Salmonella-
serotipes om spesifieke sowel as niespesifieke fakiore, uitgesonderd faktor “I", op te spoor. Volg in die
geval van elke antiserummengsel die aanwysings van die antiserumfabrikant.
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10.4.31 Polivalente anti-Salmonella-"Vi"-serum
Gebruik kommersiéle antiserums. Volg die fabrikant se aanwysings noukeurig.
10.4.32 Gram-negatiewe kweekmedium

10.4.32.1 Bestanddele

POHDBDIOOMN v ivams vivvinvmon issbess v mmen osmemmmas s 209
Natriumchloried ......... ..ottt 5@
Natriumsifraat ........ ... i 59
Kaliumfosfaat, dibasies .................cooviiriiin... 4g
MEANIE coons coini 18555 G0l fng wrsmmmme cem e s 29
Kaliumfosfaat, monobasies . .....................oouus. 15¢g
GHIROBE. ;i 005 550 58 0 S mommmearw e e m s sim s 1g
Natriumdesoksicholaat ................c.covvvvuinnn... 05g
WBIEE son conmmens supion rmdEssones Sap@Eses s 1000 m¢

10.4.32.2 Bereiding

Los die bestanddele in die water op en suiwer die pH-waarde tot 7,0 aan. Meet 100-mé#-volumes uit in
kweekflesse (kyk 10.2.8) met 'n inhoudsvermoé van minstens 200 m¢ en steriliseer dit 20 min lank by
115 °C in 'n outokiaaf.

10.4.33 XLD-kweekmedium

10.4.33.1 Bestanddele

GISSIGHEAK =covnm sivmismy b eis Lines 19 5 fmmmmms 309
Hisien HCI ... o e 509
KIRISEY v 00 ssumms smabimmaenoms s v Suarsnty ya i 3,75¢g
BB, 10 o e S PR S S B 759
SRR sy susmomn oo e SR S o S S 75¢
Natriumdesoksicholaat ............cccoviiiiiiienrann, 1,090
MBI, o s sosdimamieg saEss S 50¢9
NatismoBOaaE .. oo v posdsasmeyers vrpasets s 68g
FErmammoniumSRaal ... oo svivseimesss svveie seems 08g
FOOIFO0] von-wammissmmmess o seiens (858G 5 0,08g
.75 1 | o S 1259

10.4.33.2 Bereiding

Suspendeer die bestanddele in die water. Suiwer die pH-waarde tot 7,4 + 0,2 aan. Verhit en roer dikwels
totdat die kweekmedium kook. Moet dit nie oorverhit nie. Plaas dit onmiddellik na 'n waterbad by 50 °C
oor. Giet in plate sodra die kweekmedium afgekoel het.

Dit is belangrik om nie groot volumes wat langdurige verhitting sal meebring, te berei nie.

10.4.34 Polivalente anti-Shigéﬂa-"O"-serum

Gebruik kommersiéle polivalente antiserums teen die somatiese antigene, met inbegrip van teen-
liggaampies, van minstens Shigella-serotipe 1 tot 15.
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10.4.35 Eiergeelvry triptosesulfietsikioserienagar (SC-agar)

10.4.35.1 Basis

10.4.35.1.1 Bestanddele

THPOSE) e 1509
S0JatoON" L. 509
GISEKSITAK .« . v vttt 5040
Dinatriumdisulfiet (NaZSZOf,), anhidries ...........ooouun. 50g
Ammoniumyster(lll)sitraat? .. ... ... 1,00
AGarY L 12gtot18g
Walel ... s e svoiides s sevvsis 1000 mé

10.4.35.1.2 Bereiding

Los die bestanddele in die water op deur dit te kook. Suiwer die pH-waarde s6 aan dat dit na sterilisasie
7.6 sal wees. Plaas die basis na buise of flesse of bottels met 'n inhoudsvermoé van hoogstens 500 ml
oor. Steriliseer dit 10 min lank by 121 °C. Bewaar in 'n koelkas by 4 °C £+ 2 °C.

Gooi die ongebruikte kweekmedium 2 weke na bereiding weg.
10.4.35.2 D-sikloserienoplossing
10.4.35.2.1 Bestanddele

D-sikloserien (gebruik slegs wit kristallyne poeier)' ......... 4049
L= 1= (RO 100 m¢

10.4.35.2.2 Bereiding
Los die D-sikloserien in die water op en steriliseer die oplossing deur filtrering.
10.4.35.3 Volledige SC-agarkweekmedium

Voeg voor plaatkweking (10.12.1) 1 m van die gesteriliseerde D-sikloserienoplossing (kyk 10.4.35.2) by
elke 100 m{ steriele gesmelte basis (kyk 10.4.35.1) by 50 °C.

10.4.36 Motiliteitsnitraatkweekmedium

10.4.36.1 Bestanddele

Peptoon ......... i g ved en e insesas cED0RY
Vleisekstrak ......... il R A SRR R - 309 -
GHIBKIOBE iipus spomesivason Doaeeens s s 50g
GHSBIOL 5o sn i svrmian svasman i i s siss FEESRICES o 509
Kaliumnitraat (KNO3)  .........ccoviiiiiaii - 1,09

1) Die name triptose en sojatoon word tans slegs deur sekere fabrikante van kweekmediums gebruik. Enige ander
pankreaskaseien- of sojaboonverteersel wat vergelykbare resultate gee, kan gebruik word.

2) Hierdie reagens moet minstens 15 % (volgens massa) yster bevat.

3) Na gelang van die jelsterkte van die agar.
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Dinatriumwaterstofortofosfaat (Na,HPO,) ............... 25¢g
Yo e O R 1gtot5g
Water ... e e 1000 mé

10.4.36.2 Prosedure

Los die bestanddele in die water op deur dit te kook. Suiwer die pH-waarde s6 aan dat dit na sterilisasie
7,3 sal wees. Plaas die kweekmedium in 10-m{-hoeveelhede na kweekbuise oor en steriliseer dit 15 min
lank by 121 °C. Bewaar die kweekmedium in 'n koelkas by 4 °C & 2 °C indien dit nie op dieseifde dag
gebruik word nie.

Verhit die kweekmedium net voor gebruik 15 min lank in kookwater of vioeiende stoom en koel dit dan
vinnig tot die inkubasietemperatuur af. '

Gooi die ongebruikte kweekmedium 4 weke na bereiding weg.
10.4.37 Laktosegelatienkweekmedium
10.4.37.1 Bestanddele

THRMOBE. oo onsmiam ot sssiins s Seuss 1504
GISeIBITEK s srss v iesss imy iy dnine 10,09
LBKIOSE ivinvvvianis sevvvive dneRE e e EE s Te s 10,09
- g e 120,09
FONOWOOL . ivvi vvnssnnaviis snnisnvsavib st dakss 0059
', T NP —— 1000 m¢

10.4.37.2 Bereiding

Los die bestanddele, behalwe die laktose en die fenoirooi, in die water op. Suiwer die pH-waarde s6 aan
dat dit na sterilisasie 7,5 sal wees. Voeg die lakiose en fenolrooi by, meet 10-m-hoeveelhede in proef-
buise uit en steriliseer dit 15 min lank by 121 °C.

Bewaar die kweekmedium in 'n koelkas by 4 °C + 2 °C indien dit nie op dieselfde dag gebruik word nie.

Verhit die kweekmedium net voor gebruik 15 min lank in kookwater of vioeiende stoom en koel dit dan
vinnig tot inkubasietemperatuur af.

Gooi die ongebruikte kweekmedium 3 weke na bereiding weg.
10.4.38 Vibrio-verrykingskweekmedium (dubbelsterkte)

10.4.38.1 Bestanddele

Natriumchioried ...... ..ottt iiiennn 40¢
THPIOON Lottt e 209
Natriumtourochalaat ........... ... ..., 10g
Natriumkarbonaat ...........cociiniiiiiiiiiia 2g
QEBHEN cvo vvmms mnmos cosssmmme ssmemm e CEwrERE i 29
Kaliumteliurietoplossing, 1g/4, filtergesteriliseer .......... 20 me

4) Na gelang van die jelsterkte van die agar.

5) Die naam triptose word tans slegs deur sekere fabrikante van kweekmediums gebruik. Enige ander
pankreaskaseienverteersel wat vergelykbare resuitate lewer, kan gebruik word.
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10.4.38.2 Bereiding

Los al die bestanddele, behalwe die kaliumtellurietoplossing, in ongeveer 900 m¢ water op deur dit te
kook. Suiwer die pH-waarde tot 8,7 aan en steriliseer die resulterende basale kweekmedium in 'n
outoklaaf. Voeg die kaliumtellurietoplossing asepties by nadat die kweekmedium tot laer as 45 °C
afgekoel het. Suiwer die pH-waarde weer tot 8,7 aan en verdun die oplossing met steriele water tot 1 £.
Meet 100-m{-volumes asepties uit in 250-m{- steriele bottels (kyk 10.2.2(c)). Gebruik die kweekmedium

binne 2 h nadat die kaliumtellurietoplossing bygevoeg is.

Die basale kweekmedium, dws die kweekmedium sonder die kaliumtellurietoplossing, is hoogstens 3 dae

lank by 4 °C stabiel.
10.4.39 Diagnostiese Vibrio-agar
10.4.39.1 Bestanddele

SUKIOSE .+t vvvvvtnreernnennnnnnnanansnnannns 209
Y - T R S S R R 16¢g
Natriumehloried .. ... ...ttt ittt ianrenns 109
NatiumsSIPRAY oo i savmrdmevasi s ws e e i 10g
Natriumtiosulfaatpentahidraat . . .................contn i0g
Spesiale peptoon . .........ciiiiiiiii e 10g
Gedroogde beesgal ........ L —— e 5¢g
GISBRBIIAK .o vnssmvammimns sswesmemmmmm s s 59
Natriumtourocholaat ...........ccovvneviniieenrineannn 3g
FOrSlraal . ..cun cuvwera ssomynn vemsesme mas e 1g
Broomtimolblou .. ...ttt 0,049
TimOIDIOU &« oot et iie et e et e i aas 0,049
WEISr .. covavene s s TR R AR S 1 000 m¢

10.4.39.2 Bereiding

Los die bestanddele in water op deur dit te kook. Moet dit nie corverhit nie. Moet dit nie in ‘n outoklaaf
steriliseer nie. Laat dit tot 50 °C afkoel, suiwer die pH-waarde tot 8,6 aan en verdun die oplossing met
steriele water tot 1 0. Meet 15-me-volumes asepties uit in steriele petribakkies (kyk 10.2.5(a) of (b)). Laat

dit stol. Gebruik die plate binne 3 h na bereiding.

10.4.40 Lisien-indool-motiliteit-waterstof-sulfiedagar (wat 30 g/¢ natriumchloried bevat)

10.4.40.1 Bestanddele

Natriumchloried ......ccveieeiii ittt eaianans 30g
TOAPIOON. 4osmmomsumneremmnsmmesaens saves eamnssnmms 15¢g
¢-lisienhidrochioried, monobasies . ...........oovveveennn. 5g
VIBISPEPIOON .o vivasivanuinin svmis svais smssianve vases s 5¢
VIEiSeKSIraK . ...ooviiiiiii i [ 3g
GBBRSIEIR: ooaiv v s mmmin S5 e Ey S ESe RS SR raLs 3g
BAOAT woovaiiimings o msmnng ws e pumssmy e sy s sm prmsee 29
GIUKOSE v ietee ittt eea e aaeaas 1g
Ferriammoniumsitraat . ..........coiiiiiemneaniasans 05g
Natriumtiosulfaatpentahidraat . . . ... .........coviiiinn 03g
BroomKresolpers . ........cvvvviiiiiiiiiiiiaiaiiies 00169
WVELEE o oovvimmnin iy ese s s vy TR ey e 1000 m¢

10.4.40.2 Bereiding

Los die bestanddele in die water op deur dit te kook. Laat dit afkoel en suiwer die pH-waarde tot 7,4 aan.
Meet 5-m{-volumes uit in kweekbuise (kyk 10.2.3(a)). Steriliseer dit in ‘n outoklaaf en prop die buise styt

toe om vogverlies te voorkom.
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10.4.41 Onaktiveerderoplossing

10.4.41.1 Bestanddele

Polioksiétileensorbitaanmonoéleaat . . .................... 2g
Natriumtourocholaat .......................... . 1g
L2 L e T L ey 19
Natriumtiosulfaatpentahidraat . ............ S5 AR Sleamgns 03g
Kaliumfosfaat, monobasies . .................covnnen.. 01g
Natriumsitraat ............. ..ttt 01g
Water ... 1000 mé

10.4.41.2 Bereiding

Los die bestanddele in die water op en suiwer die pH-waarde tot 7,2 aan. Meet 9-m{-volumes uit in
30-m¢-bottels (kyk 10.2.2(a)). Steriliseer in 'n outoklaaf.

10.4.42 Nitrietopspoorreagens
10.4.42.1 5-amino-2-naftaleensulfoonsuur (5-2-ANSA)-oplossing

Los 0,1 g van die 5-2-ANSA in 100 m{¢ van 15-%(per volume)-asynsuuroplossing op. Filtreer deur
filtreerpapier. Bewaar by 4 °C in 'n bruin bottel wat styf toegeprop is (verkieslik met 'n boltipe drupper).

10.4.42.2 Sulfanielsuuroplossing

Los 0,4 g sulfanielsuur in 100 m{ van 15-%(per volume)-asynsuuroplossing op. Filtreer deur filtreer-
papier. Bewaar by 4 °C in 'n bruin bottel wat styf toegeprop is (verkieslik met 'n boltipe drupper).

10.4.42.3 Bereiding van volledige reagens
Meng gelyke volumes van die twee oplossings (kyk 10.4.42.1 en 10.4.42.2) net voor gebruik.
Gooi ongebruikte reagens onmiddellik weg.

10.4.43 m-Endo-agar LES

10.4.43.1 Bestanddele

e L O 15,09
Laklose ...t e i 9449
L == 759
TrPIOON e ....3,7¢g
Natriumchloried . ............c.00 i, 3,749
TIOPePIOON . . .o e 379
Dikaliumfosfaat ..............c0iiiiiii i 334g
Natriumsulfiet . ... ... e 169
Gisekstrak .........coiiiiii e 129
Monokaliumfosfaat ............. ... 1090
Basiesefuchsien ..., 08g
Natriumdesoksicholaat ....................covvvvuinn. 019
Natriumlourelsoliet: ... cuvoe. cuwssassvees somon spess . 0,059
Waater . 1 000 m{

10.4.43.2 Bereiding

Suspendeer die bestanddele in die water. Voeg 20 m{ etanol (95 %: (volgens volume)) by en laat 10 min
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- lank staan. Los die bestanadele heeltemal op deur dit tot kookpunt te verhit. Laat afkoel tot tussen 45 °C
en 50 °C, meet dit in petribakkies uit en maak seker dat die diepte van die kweekmedium in elke plaat
minstens 3 mm is.

10.4.44 mFC-agar

10.4.44.1 Bestanddele

o - AP 13¢g
LaKIOSE ....ciiiiiit i e 1254
TrPIOSE ..\t i e s 109
Proteosepeptoonno3 ...t . 5g
Natriumchloried . ...ttt 5¢g
GisekSIraK .......oviiiiii i e it e e 3g
GalSOUt NO 3 ... ennas 15¢g
Anilienblou (waterblou) .............. S 01g
WEIOE o o5vvvoui inais d5e B0ees OV FIEO RN GRVET0 S §5 1 000 me

10.4.44.2 Bereiding

Suspendeer die bestanddele in die water en los heeltemal op deur dit tot kookpunt te verhit. Laat dit tot
tussen 45 °C en 50 °C afkoel, meet dit in petribakkies uit en maak seker dat die diepte van die agar in
elke plaat minstens 3 mm is. -

10.4.45 Lourieltriptoseboeljon (enkelsterkte)

10.4.45.1 Bestanddele

TOOIOSO o-cnmnsens vrmmmebmens bssans i iis dom eaiin e 2049
LakKIOB® .......covtreeiennncaconnrerionansasnsinanes 5¢g
Natriumehloried ............ciiiiiiiiiiiiireenienn, 50
Dikaliumfosfaat ..........cccoiiveiinnereririaaraanas 2,75¢
Monokaliumfosfaat ............c..cooiiiiiiiieiaaans 275¢g
Natriumlourielsulfaat, spesiaalsuiwer ................... 01g
WEIEE o0 i mnm s e oo uwmn Jimmeseioss v 1 000 m¢

10.4.45.2 Bereiding

Los die triptose, laktose, natriumchioried en fosfate in die water op deur dit te verhit. Voeg die natrium-
lourielsulfaat by en meng liggies om skuimvorming te voorkom. Suiwer die pH-waarde tot 6,8 aan en

meet 10-m{-volumes uit in 30-mo-bottels (kyk 10.2.2(a)) wat elk 'n omgekeerde Durham-buis (kyk
10.2.11) bevat. Steriliseer in 'n outoklaaf. '

10.4.46 Lourieltriptoseboeljon (dubbelsterkte)

Berei hierdie kweekmedium soos in 10.4.45 beskryf word, maar gebruik dubbel die hoeveelheid

bestanddele. Meet 10-m{-volumes uit in 30-m{-bottels (kyk 10.2.2(a)) wat elk 'n omgekeerde Durharn-
buis (kyk 10.2.11) bevat. Steriliseer in 'n outoklaaf. _

10.4.47 Peptoonwater
10.4.47.1 Bestanddele |
PADI0ON. ... von oy onomsmmsns wobmenn b bin oA E0 00 8 ST o 10g

Natriumehloried . ... ittt 5¢g
WEIBE .uv vvve e swevsos e sesse S— 1 000 md
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10.4.47.2 Bereiding

Los die bestanddele in die water op en suiwer die pH-waarde tot 7,5 aan. Meet 8-mé-volumes uit in
30-mé-bottels (kyk 10.2.2(a)) en steriliseer in 'n outoklaaf.

10.4.48 Laktosepeptoonwater

10.4.48.1 Bestanddele

PEPIOON ... .ottt a e 10g
LaKIOSe .. i e e e e 10g
Natriumchloried .......................... e SR 5¢g
Fenolrooi-oplossing (0,4 g fenolrooi _

PErTODMO WO .o s wnnsvsny v et 25ml

Water ... i 100 me
10.4.48.2 Bereiding

Los die bestanddele in water op, suiwer die pH-waarde tot 7,5 aan en voeg die fenalrooi-oplossing by.
Meet 10-mé-volumes uit in 30-m{-bottels (kyk 10.2.2(a)) of kweekbuise (kyk 10.2.3(a)) wat elk ‘n
omgekeerde Durham-buis (kyk 10.2.11) bevat. Steriliseer in 'n outoklaaf. So nie, stoom dit 20 min lank
op drie opeenvolgende dae. Toets vir steriliteit deur dit 24 h lank by 37 °C te inkubeer.

10.4.49 Selektiewe voorverrykingskweekmedium: % Fraser-boeljon

10.4.49.1 Basis
10.4.49.1.1 Bestanddele

Vleispeptoon (peptiese verteersel van dierweefsel) ......., 50¢g
Triptoon- peptiese verteersel van kaseien ............... 50g
VieisekStrak ......coviiiiiii ittt i 509
GisekStraK . ...t e 504
Natriumchloried ..........ccoiiiiiiiiiiiiin i, 20,049
Dinatriumwaterstoffosfaat (2H,0) ................... ..12,0¢g
Kaliumdiwaterstoffosfaat ............ . 1,35¢g
Eskulien .............. ... ... e 10g
Litiumehloried .. ... 30g
Natriumsout van nalidiksiensuur . ..................... 001g
WEADE e crawn s s simmom eeivessibrmees & 1000 m¢

10.4.49.1.2 Bereiding

Los die ontwaterde basiskomponente of die volledige ontwaterde basis in die water op deur dit tot
ongeveer 70 °C te verhit. Versprei die basale kweekmedium in flesse met 'n geskikte inhoudsvermoé om
die porsies te verkry wat vir die toets nodig is. Steriliseer 15 min lank by 121 °C.

10.4.49.2 Akriflavienoplossing

10.4.49.2.1 Bestanddele

AKIIflaVIBN . ..o 0,125¢g
) (-] e — T, TR T 100,0 r_nﬂ

10.4.49.2.2 Bereiding

Los die akriflavien in die water op. Steriliseer deur filtrering.
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10.4.49.3 Ferriammoniumsitraatoplossing
10.4.49.3.1 Bestanddele

Yster(ill)ammoniumsitraat ............... ... ...l 504¢
Water e e 100,0 m¢

10.4.49.3.2 Bereiding

Los die yster(lll)ammoniumsitraat in die water op. Steriliseer deur filtrering.

10.4.49.4 Volledige %2 Fraser-boeljon

Voeg 1,0-m{-porsies akriflavienoplossing (kyk 10.4.49.2) en ferriammoniumsitraatoplossing (kyk
10.4.49.3) net voor gebruik by elke 100 m{ basale kweekmedium (kyk 10.4.49.1). Meng liggies. Suiwer
die pH-waarde van die volledige kweekmedium s6 aandat dit 7,2+ 0,21is.

10.4.50 Selektiewe verrykingskweekmedium: Fraserboeljon

10.4.50.1 Basis
10.4.50.1.1 Bestanddele

Vieispeptoon (peptiese verteersel van dierweefsel) ........ 509
Triptoon- peptiese verteersel van kaseien ............... 509
VIGISOKSITAK . oo s oiveimaie s e osih snaad aap ahioss b heslas 5049
GUSBKSIAK . - vovvvs sonmmmniis $6060 DEFEE 55 VEEHE va B 5049
Natrumchloried s sssavens vewss mpaesy pyeumam s 2004¢
Dinatriumwaterstoffosfaat (2H,0) .................... 12049
Kaliumdiwaterstoffosfaat ................cooiiiiiin 1359
BERUIBN oo vsvouimn sommums sumen Qamms smsvusss s SR 1 7|
Litiumchloned . conssnms comvmnvvs v sesmsens mom sy 3049
Natriumsout van nalidiksiensuur ...................... 0,02g
WAIBT o loin tomiorsns MesaEmanies srsRmaes s 1000 m¢

10.4.50.1.2 Bereiding

Los die ontwaterde basiskomponente of die volledige ontwaterde basis in die water op deur dit tot
angeveer 70 °C te verhit. Versprei die basale kweekmedium in 10-m{-volumes in 30-m{-bottels (kyk

10.2.2(a)). Steriliseer 15 min lank by 121 °C.
10.4.50.2 Akriflavienoplossing
10.4.50.2.1 Bestanddele

BEAREIIEI e smmmsmmomn sy Mo ieumsdhesmmmns s 025g
WaIBE covsaiin voiies spmariies Pewien s sbies s 100,0 m

10.4.50.2.2 Bereiding

Los die akriflavien in die water op. Steriliseer deur filtrering.
110.4.50.3 Ferriammoniumsitraatoplossing

10.4.50.3.1 Bestanddeie

Yster(lljammoniumsitiaat ... 5049
e e T 100,0 mé
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10.4.50.3.2 Bereiding
Los die yster(ill)ammoniumsitraat in die water op. Steriliseer deur filtrering.
10.4.50.4 Volledige Fraser-boeljon

Voeg 0,1-mé-porsies akriflavienoplossing (kyk 10.4.50.2) en ferriammoniumoplossing (kyk 10.4.50.3) net
voor gebruik by elke buis (10-m¢-volumes) van die basis (10.4.50.1). Meng liggies. Suiwer die pH-waarde
van die volledige kweekmedium s6 aan dat dit 7,2 £ 0,2 is.

10.4.51 Eerste selektiewe plaatkweekmedium: Oxford-agar

10.4.51.1 Agarbasis
10.4.51.1.1 Bestanddele

Columbia-agarbasis ................cciiiviiininnnn. 39,09
ESRUION  oconviaicnvinas dvyvavs ddaie i e iiesis i o 1,09
Yster(ll)ammoniumsitraat ............ ... .o 05g
Litiumchloried ...........cciiiiiiiiiiiiiiiiinnnns, 15,09
VBB 2 cpmmssmns avpmummsRRs SRR VR 1000 m¢

10.4.51.1.2 Bereiding
Los die vaste bestanddele in die water op deur dit te kook. Steriliseer 15 min lank by 121 °C.
10.4.51.2 Aanvulling vir 500 m{ kweekmedium

10.4.51.2.1 Bestanddele

Sikloheksimied ........... .ot 200,0 mg
Kolistiensulfaat ...............cciiiiiiiiiinnnnan 10,0 mg
Akriflavien ... ... .. i 2,5mg
Sefotetaan ..............ccovieiiiinnn, . 1,0mg
Fosfomisien ............ciiiiiiiiiii e 5,0mg
ERARDI onvmmmmmanmiinn i b e e e W 2,5m¢
Waler it i i e i e 25ml

10.4.51.2.2 Bereiding
Los die vaste bestanddele in die etanol-water-mengsel op en steriliseer deur filtrering.
10.4.51.3 Bereiding van volledige Oxford-agarkweekmedium

Neem 500 m¢ van die agarbasis (10.4.51.1). Steriliseer 15 min lank in 'n outoklaaf wat op 121 °C gestel
is. Laat dit tot 50 °C afkoel en voeg die aanvulling (kyk 10.4.51.2) asepties by. Suiwer die pH-waarde van
die finale kweekmedium s6 aan dat dit 7,0 by 25 °C is.
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10.4.52 Tweede selektiewe plaatkweekmedium: PALCAM-agar

10.4.52.1 Agarbasis
10.4.52.1.1 Bestanddele

Pankreaspeptoon van kaseien® ......... S S— 2309
SWEBE ooy ois vians Rt o LEREIN IS SRTReaY R R 109
Natriumchloried ........ciiiiiiiireieivieeniarnanans 5049
BOAY . pisn i EE APV BRI 9,0 g tot18 g
Gisekstrak ................... S AR TR 30g -
DOIORARE: o .o ciee e LS iR ivEmEs viws 059
D-mannltol a6 cove vpsms dremidve ol GEREREEE L 10,09
EskUliBn' . ivciainsm s oo Ve € v E05m s 08g
Yster(lll)ammoniumsitraat .............ccciiiiiiiia 05¢g
Fenalronl «:ise cvsisors umens S ividswEtes auaans 0,089
Litiimehioried .o is e aes i daeve s Luamn ey aee 15,09
WEBIOE  coovmnmn o e e vem #ohsems o 1000 m¢

10.4.52.1.2 Bereiding

Los die ontwaterde basiskomponente of die volledige ontwaterde basis in 960 m{ van die water op deur
dit te kook. Suiwer die pH-waarde tot 7,2 + 0,1 aan. Steriliseer 15 min lank by 121 ° Cin 'n outoklaaf. Laat
dit tot 50 °C afkoel.

10.4.52.2 Polimiksien-B-sulfaatoplossing
10.4.52.2,1 Bestanddele

Polimiksien-B-sulfaat (100 000ie) ...............counnn. 01g
water ... om0 100,0 m¢

10.4.52.2.2 Bereiding
Los die polimiksien-B-sulfaat in die water op. Steriliseer deur filtrering.
10.4.52.3 Akriflavienwaterstofchloriedoplossing

10.4.52.3.1 Bestanddele

AKNIAVION o e 0,059
Etanol ............... e T S ‘50,0 m¢

WIEEE oo cin smanoimsn s TR R TR Ry 50,0 m¢

10.4.52.3.2 Bereiding

Meng die etanol met die water en los die akriflavien in die etanol-water-rnenQSel op. Steriliseer deur
filtrering. '

6) Of ander peptoon van ekwivalente kwaliteit.

7) Na gelang van die jelsterkte van die agar.
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10.4.52.4 Natriumseftasidiempentahidraatoplossing
10.4.52.4.1 Bestanddele

Natriumseftasidiempentahidraat ..................... 1,116 g
Water .. et 100 md

10.4.52.4.2 Bereiding

Los die natriumseftasidiempentahidraat in die water op. Steriliseer deur filtrering.
10.4.52.5 Volledige PALCAM-kweekmedium

10.4.52.5.1 Bestanddele

Basale kweekmedium (kyk 10.4.52:1) .............. 960,0 m¢
Polimiksien-B-sulfaatoplossing (kyk 10.4.52.2) .......... 10 méd
Akriflavienwaterstofchloriedoplossing (kyk 10.4.52.3) ... 10,0 m¢
Natriumseftasidiempentahidraatoplossing

(kyk 10.4.52.4) . ... i 20 me

10.4.52.5.2 Bereiding

Voeg die voigende byvoegings by die gesmelte basale kweekmedium by 47 °C en meng liggies tussen
elke byvoeging:

- Polimiksien-B-sulfaatoplossing.
- Akriflavienwaterstofchloriedoplossing.
- Natriumseftasidiempentahidraatoplossing.

l-ldu die volledige kweekmedium by 47 °C en giet so gou moontlik 15 m{ in elk van 'n toepaslike getal
petribakkies. Laat dit stol.

Droog onmiddellik voor gebruik die opperviak van die agarplate sorgvuldig (verkieslik met die deksels
af en die agaropperviak na onder) in ‘n oond wat 30 min lank by 50 °C beheer word, of totdat die
opperviak van die agar droog is.

10.4.53 Vaste kweekmedium: Triptoonsojagisekstrakagar (TSGEA)

10.4.53.1 Bestanddele

Triptoonsojaboelion ......... .. i 30,09
CHSOREHERE oevnrs s s SrpeTsROEEY MSRNEE 6,09
BUATY & coons swns vrwws R — 120gtot18g
WEIET cowes swans srens Somiis SOUENEEs PwDE PRmEsE 1 000 m¢

10.4.53.2 Bereiding

Los komponente of volledige ontwaterde kweekmedium in die water op deur dit te kook. Suiwer die pH-
waarde, indien nodig, s6 aan dat dit na sterilisasie 7,3 by 25 °C is. Meet hoeveelhede van ongeveer 6 m{
van die vaste kweekmedium in buise uit. Steriliseer die buise 15 min lank by 121 °C in 'n outoklaaf. Laat
dit in 'n skuins posisie stol.

8) Na gelang van die jeisterkte van die agar.



STAATSKOERANT, 14 MEI 1999 No. 20000 157

Steriliseer die vaste kweekmedium in flesse of bottels met 'n geskikte inhoudsvermoé vir die bereiding
van agarplate. Meet die kweekmedium, terwyl dit nog in vioeistofvorm is, in hoeveelhede van ongeveer
15 m{ in steriele petribakkies uit en laat dit stol.

10.4.54 Vloeibare kweekmedium: Triptoonsojagisekstrakboeljon (TSGEB)

10.4.54.1 Bestanddele

Triptoonsojaboelion ...l 30,09
QISBKBIAK. i vvvs dhmvinn swssm oy Srasaen s v 6,0g
Water ... R SRR 1 000 m¢

10.4.54.2 Bereiding

Los die komponenté of volledige ontwaterde kweekmedium in die water op deur dit te kook. Suiwer die
pH-waarde, indien nodig, s6 aan dat dit na sterilisasie 7,3 by 25 °C is. Meet hoeveelhede van ongeveer
6 m2 van die kweekmedium in buise uit. Steriliseer die buise 15 min lank by 121 °C in 'n outoklaaf.
10.4.55 Bloedagar

10.4.55.1 Bloedagarbasis no 2

VIGISPBPIOON . < anopunams smwvwonn wwmmy vwmmmmn sommsnsn 1509
Lewerverteersel ... 25¢g
GISEKSIFAK ..\ vveteeii i 50¢
Natriumchloried ...t iriaia s 5040
AGarY s 120gtot18g

10.4.55.2 Vioeibare kweekmedia

WAISE  cuun cxmumesn opamsmmss oo DepEasss L 1 000 mé
Gedefibrineerde perde- of skaapbloed ........ oA 70 m¢

10.4.55.3 Bereiding

Los die ontwaterde bloedagarbasis no 2 in die water op deur dit te kook. Suiwer die pH-waarde, indien
nodig, sé aan dat dit na sterilisasie 7.0 by 25 °C is. Meet die kweekmedium in buise of flesse met 'n
inhoudsvermoé van hoogstens 500 m{ uit. Steriliseer die bloedagarbasis 15 min lank in 'n outoklaaf by
121 °C. Laat die kweekmedium tot 47 °C afkoel. Voeg die gedefibrineerde bloed by en meng deeglik.

Meet die kweekmedium in hoeveelhede van ongeveer 20 me uit in steriele petribakkies en laat dit stol.
Steriliseer die vaste kweekmedium in flesse of bottels met 'n geskikte inhoudsvermoé vir die bereiding
van die agarplate. Meet die kweekmedium, terwyl dit nog vloeibaar is, in hoeveelhede van ongeveer
15 md in steriele petribakkies uit en laat dit stol.

10.4.56 Koolhidraatgebruiksboeljon

10.4.56.1 Basis

10.4.56.1.1 Bestanddele

Proteosepeploon . ... i 10,0g
Beesvleisekstrak .. ......coiiiiiiii e 1,09
NAtrUmEBlOnGl  wonew v snsswmss smamses s spm 50g

g) Na gelang van die jelsterkte van die agar.
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Broomkresolpers ... 0,02g
WaBE .o smmmmnns e v s 1000 m¢

10.4.56.1.2 Bereiding

Los die komponente in die water op deur dit te kook. Suiwer die pH-waarde, indien nodig, s6 aan dat dit
na sterilisasie 6,8 by 25 °C is. Meet die kweekmedium in sodanige hoeveelhede in buise uit dat dit na

sterilisasie 9 mé sal bly. Steriliseer die buise 15 min lank by 121 °C in 'n outoklaaf.
10.4.56.2 Koolhidraatoplossings
10.4.56.2.1 Bestanddele

Koolhidraat (100 m¢ L-ramnose-oplossing en
100 m@ D-xilose-oplossing) .........oviivrnniinnnenn, 5049
WEIOE o somvadt smmsrmmsh s s e S e e 100 m¢

10.4.56.2.2 Bereiding

Los elke koolhidraat afsonderlik in 100 m¢ water op. Steriliseer deur filtrering. Suiwer, indien nodig, die
pH-waarde s aan dat dit na sterilisasie 6,8 by 25 °C is. Meet die kweekmedium in sodanige hoeveelhede
in buise uit dat dit na sterilisasie 9 m¢ sal bly. Steriliseer die buise 15 min lank by 121 °C in 'n outoklaaf.

10.4.56.3 Volledige koolhidraatgebruiksboeljon

Voeg vir elke koolhidraat 1 m¢ koolhidraatoplossing (kyk 10.4.56.2) asepties by 9 m{ van die basiskweek-
medium (kyk 10.4.56.1). Indien kleiner volumes basiskweekmedium berei word, voeg dienooreenkomstig
kleiner volumes koolhidraatoplossing by.

10.4.57 Motiliteitskweekmedium

10.4.57.1 Bestanddele

Kaseienpeptoon .............coiiiiiiiiniiiennnnnn. 20,09
Vieispeptoon ............ A S ARRATS e w8 6,19
BAAL ox viev sHTRRERVATON e S (e o 35¢g
WHBT - comns cnmmsommmnnas onomnomss sRaemes SRmn 1 000 m¢d

10.4.57.2 Bereiding | o

Los die komponente in die water op deur dit te kook. Suiwer die pH-waarde, indien nodig, s6 aan dat dit
na sterilisasie 7,3 £ 0,2 by 25 °C is. Meet die kweekmedium in hoeveelhede van ongeveer 5 m{ in buise
uif. Steriliseer die buise 15 min lank by 121 °C in'n outokiaaf .

10.4.58 Breinhartaftrekselboellon

10.4.58.1 Bestanddele

Breinhartaftreksel- vastestowwe ...................... 1759
TAPIOSE ..o 1009
DEKSITOSE . ...t 20g
Natriumchloried ............ciiiiiiii i 509
Dinatriumfosfaat ........... ... 254g

“Water ....... e R GHORAETE SRR R e 1 000 m¢
10.4.58.2 Bereiding |

Suspendeer die bestanddele in die waier. Kook dit om die kweekmedium heeltemal op te los. Steriliseer
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dit 15 min lank by 121 °C in 'n outoklaaf. Meet dit in steriele 30-m{-bottels uit (kyk 10.2.2(a)).
10.4.59 EDTA-konynplasma

EDTA-konynplasma is gedroogde konynplasma waarby etileendiamientetra-asynsuur (EDTA) as die
antistolmiddel gevoeg is. Dit is in die handel in gevriesdroogde vorm in buisflessies beskikbaar. Voeg
3 m{ steriele water by die inhoud van die buisflessie vir rekonstituering. Meng deur die buisfiessie liggies
ent oor ent te draai.

10.4.60 Sinkstof.
In die handel verkrygbaar.
10.5 Bereiding van die monster

10.5.1 Bewafing van die produk

Bewaar die produk, met 'n massa van minstens 200 g, vir die minimum praktiese tydperk in sodanige
toestande dat veranderings in samestelling voorkom word of tot 'n minimum beperk word.

10.5.2 Bereiding van die monster

Indien nodig, laat die rou of gaar produk in sy verpakking by 5 °C tot 10 °C ontdooi totdat al die sigbare
ys gesmelt het. Maak seker dat die ontdooiing binne 18 h voltooi is. Gebruik 'n steriele mes en tang,
verwyder 28 g tot 35 g van die produk en plaas dit oor na 'n vooraf geweegde en gesteriliseerde
homogeniseerhouer wat geskik is vir gebruik saam met die homogeniseerder (kyk 10.3.4). Voeg genoeg
van die gebufferde isotoniese peptoonwater (kyk 10.4.2) by om ‘n 1:10-dispersie van die produk te verkry.
Laat die homogeniseerder volgens die fabrikant se aanwysings net lank genoeg werk om 'n homogene
dispersie te verkry, dws laat draaitipe homogeniseerders lank genoeg werk sodat die fotale getal
omwentelings van die snylemme 15 000 tot 20 000 is, maar in geen geval langer as 2,5 min nie. Gebruik
die 1:10-dispersie van die produk wat s6 verkry is vir die toetse in 10.6 tot en met 10.14. ;

'10.6 Standaardplaattelling
10.6.1 Gaar produkte

10.6.1.1 Berei'n verdunning van een volume van die monster op 1 000 volumes verdunmiddel deur 1 m¢
van die monster (kyk 10.5.2) met 99 m{ van die gebufferde isotoniese peptoonwater (kyk 10.4.2) in‘n
bottel (kyk 10.2.2) te meng. So nie, voeg 1 m{ van die dispersiemonster by 9 ml peptoonwater en voeg

1 m{ van hierdie mengsel by nog 9 ml peptoonwater. Meng die inhoud van elke bottel deeglik voordat
dit gebruik word volgens die toepaslike van die volgende mengmetodes:

(a) gebruik 'n geskikte meganiese menger, verkieslik van die vibreertipe;

(b) indien die verdunning in 'n skroefdopbottel is, meng deur die bottel 10 maal met die hand om te keer
en weer regop te bring; of : _

(¢) indien die verdunning in 'n houer met 'n dop of watteprop is, rol die houer minstens 20 maal in 'n
regop posisie heen en weer tussen die handpalms.

10.6.1.2 Pipetteer 'n 1-m¢-volume van die verdunde monster wat aldus verkry is in elk van twee steriele
petribakkies (kyk 10.2.5(a) of (b)). Voeg een 15-m{-volume van die plaattellingagar (kyk 10.4.3), wat
gesmelt is en tot 45 °C atgekoel het, by die inhoud van elke plaat en meng. Sorg dat niks van die inhoud
van die plaat tydens die proses uitstort nie. Die maklikste manier is om die piaat op 'n tafelblad te plaas
en die plaat versigtig te werwel. Laai die agar stol, keer die plate om, bring etikette daarop aan en
inkubeer by 30 °C. Maak seker dat die totale tyd wat verstryk vandat die verdunnings van die monster:
berei is totdat die finale plate gegiet word hoogstens 15 min is. Haal die plate na 48 h inkubasie uit die
inkubator en tel die kolonies wat in die kweekmedium ontwikke! het. Teken die resultate aan en bereken
die gemiddelde getal kolonievormende eenhede per gram van die monster.
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10.6.2 Onverwerkte produkte

Berei ‘n 1:1 000-verdunning van die monster soos in 10.6.1.1 beskryf word. Berei nog 'n 1:10-verdunning
deur 1 m¢ van hierdie verdunning met 9 m{ van die gebufferde isotoniese peptoonwater (kyk 10.4.2) te
meng en gaan dan te werk soos in 10.6.1.2 beskryf word deur die verdunning wat s6 verkry is vir
plaatkweking, inkubering en plaattelling te gebruik.

10.7 Enterobacteriaceae-telling

Pipetteer 2-m{-volumes van die dispersiemonster (kyk 10.5.2) in elk van twee steriele petribakkies (kyk
10.2.5(a)). Voeg minstens 15 m¢ van die VRG-glukoseagar (kyk 10.4.4) by die inhoud van elke plaat en
meng. Meng deeglik met die inokulum deur elke bakkie liggies te roteer. Voeg 'n oorlaag van dieselfde
VRG-glukoseagar by wanneer die kweekmedium gestol het. Sorg dat niks van die inhoud van die plaat
tydens hierdie proses uitstort nie. Laat die agar stol, keer die plate om, bring gepaste etikette daarop aan
en inkubeer 24 h lank by 37 °C. Ondersoek en tel alle kolonies met 'n diameter wat 0,5 mm oorskry en
verontagsaam al die ander. Beskou al sodanige kolonies as dié van enterobacteriaceae. Teken hierdie
resultate aan en vermenigvuldig die getal enterobacteriaceae-kolonies met 2,5 om die entero-
bacteriaceae-telling per gram van die monster te verkry.

10.8 Fekale kolifoxrme bakterieé

10.8.1 Gaar produkte

10.8.1.1 Meet 100 m¢ van die monster (kyk 10.5.2) asepties uit in elk van twee bottels met dubbelsterkte-
briljantgroengalkweekmedium (kyk 10.4.6) en inkubeer die bottels 16 h tot 20 h lank by 37 °C.

10.8.1.2 Indien die kweekmedium gasproduksie toon, s00s aangetoon deur gas in die Durham-buis,
gebruik 'n platinumdraadius en verkry subkulture van elke bottel deur een lus vol na nog 'n bottel met
enkelsterkte-briljantgroengalkweekmedium (kyk 10.4.5) te subkweek en een lus vol na 'n bottel met
triptoonwater (kyk 10.4.7), met albei bottels tot 44 °C voorverhit.

10.8.1.3 Inkubeer albei hierdie subkulture 16 h tot 20 h lank by 44 °C + 0,25 °C in 'n waterbad. Voeg

0,1 m{ tot 0,5 me van die Kovacs-reagens (kyk 10.4.8) by die kultuur in die triptoonwater. Meng deur die
bottel liggies te skud. Indien 'n rooi kleur ontwikkel en die kultuur in die briljantgroengalkweekmedium
tekens van gasontwikkeling toon, moet die kultuur as fekale koliforme bakterieé beskou word.

10.8.2 Onverwerkte produkte

Meet asepties 100 m{ van die dispersiemonster (kyk 10.5.2) uit in elk van twee bottels met die
dubbelsterkte-briljantgroengalkweekmedium (kyk 10.4.6) en inkubeer die bottels 16 h tot 20 h lank by
37 °C. Ondersoek en bevestig verdagte kulture soos in 10.8.1.2'en 10.8.1.3 beskryf word.

OPM - Hierdie metode bepaal die aanwesigheid of afwesigheid van lewensvatbare fekale koliforme bakteries in 10 g van die
produk. Dit impliseer dat so min as een sodanige organisme per 10 g 'n positiewe resultaat sal gee.

10.9 Staphylococcus aureus

10.9.1 Plaatinokuleerprosedure

Plaas met behulp van 'n steriele pipet 'n 1-me-volume van die dispersiemonster (kyk 10.5.2) oor na die
opperviakke van drie Baird-Parker-agarplate (kyk 10.4.9) en versprei die enkele volume eweredig oor

die drie plate. Beskou hierdie drie plate as een vir die doel van die plaattellingsprosedure, aangesien
hulle 'n 1:10-verdunning van die monster verteenwoordig. Herhaal die prosedure hierbn met nog 'n 1-m¢-

20000—5
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volume en nog drie plate. Inokuleer elk van nog twee Baird-Parker-agarplate met 0,1 m{ van die
monster. Elk van hierdie plate sal die 1:100-verdunning verteenwoordig. Sprei die inokulum sorgvuldig
met behulp van individuele steriele glasspreiers (kyk 10.3.5) so gou as moontlik oor die opperviak van
elk van die plate en probeer om nie aan die kante van die bakkie te raak nie. Inkubeer die plate 24 h tot
48 h lank by 43 °C.

10.9.2 Kiesprosedure

10.9.2.1 Merk na inkubasie van 24 h tot 26 h die posisies van tipiese kolonies wat aanwesig is op die
onderkant van die plate. Tipiese kolonies is swart, blink en konveks (met 'n diameter van 1 mm tot
1,5 mm) en is omring deur 'n helder sone wat gedeeltelik ondeursigtig kan wees. 'n Opaliserende kring
wat direk in kontak met die kolonies is, kan in die helder sone voorkom. Herinkubeer al die plate 'n
verdere 22 h tot 24 h lank by 43 °C en merk dan die posisies van nuwe tipiese kolonies. :

10.9.2.2 Neem vir telling dfe plate wat tussen 15 en 150 tipiese of atipiese kolonies bevat. Kies vir
bevestiging (kyk 10.9.3) wf tipiese of vyf atipiese kolonies, na gelang van die geval, uit elke plaat. Indien
daar minder as 15 tipiese of atipiese kolonies aanwesig is op die plate wat met die verdunning van 1:10
van die monster (kyk 10.9.1) geinokuleer is, hou al die plate wat tipiese of atipiese kolonies bevat. Kies
al sodanige kolonies vir bevestiging (kyk 10.9.3).

10.9.3 Bevestigingstoetse

Die kiesprosedure (kyk 10.9.2) is afthanklik van die gebruik van verhoogde temperature (43 °C) vir
inkubasie en sal die bevestiging van die identiteit van Staphylococcus aureus vergem aklik.

Die bevestiging van die aanwesigheid van Staphylococcus aureus is afhanklik van die volgende
bykomende toetse: _ - o

a) Doen 'n kol-inokulasie van elk van die tipiese of atipiese kolonies wat uit die Baim-Pérker-agamlate
(kyk 10.9.2.2) gekies is op 'n plaat mannitolsout-fenolrooiagar (kyk 10.4.12) en 'n plaat DNAse-
foetsagar (kyk 10.4.14). Gebruik 'n swaar inokulum. Inkubeer die plate 48 h lank by 37 °C.

Oorstroom die opperviak van die DNAse-toetsagarplaat na inkubasie met verdunde soutsuur met
'n konsentrasie van c(HCI) = ongeveer 1 mol/l. Die DNA sal neerslaan en veroorsaak dat die
kweekmedium troebel word. Helder sones sal rondom positiewe kolonies ontwikkel.

b) Ondersoek die mannitolsoutfenolrooi-agarplate vir kolonies wat 'n geel kleur met 'n helder geel sone
rondom die kolonie ontwikkel. Dit is 'n aanduiding dat mannitol in suur omgesit is. Dié kolonies wat
'n positiewe DNAse-reaksie toon en wat suur as ‘n afbreekproduk van mannitol produseer, word dan
aan die koagulasetoets onderwerp.

c) Gebruik 'n steriele lus om 'n inokulum van die opperviak van elke gekose kolonie te verwyder en
plaas dit oor na 'n bottel breinhartaftrekselboeljon (kyk 10.4.58). Inkubeer 24 h lank by 37 °C. Voeg
0.1 m@ van elke kultuur asepties by 0,3 m¢ EDTA-konynplasma (kyk 10.4.59) in klein steriele buise
en inkubeer by 37 °C. Ondersoek 4 h tot 6 h lank vir kiontvorming. Beskou die toets as positief as
die volume van die kiont meer as drie kwart van die oorspronklike volume van die vioeistof in beslag
neem. : ' '

Staphylococcus aureus kan positiet geidentifiseer word as groei van 'n gekose Ifol_qnie_(kyk 10.9.2) 'n
positiewe DN-ase-reaksie toon en suur as afbreekproduk van mannitol produseer en die gekose kolonies
sterk positief vir die koagulasereaksie is. o ' o o

10.9.4 Berekening van Staphyfocoqcus___au._reu..s-tellling

Bereken in die geval van plate wat positief geidentifiseerde tipiese of atipiese kolonies (kyk 10.9.2) bevat,
die getal Staphylococcus aureus vir elke verdunning aan die hand van die persentasie Staphylococcus
aureus wat tydens die bevestigingstoetse (kyk 10.9.3) uit die gekose kolonies geidentifiseer is. Bereken
die gemiddelde getal Staphylococcus aureus aan die hand van die duplikaatplate of opeenvolgende

verdunnings.

96455—6 - ' ' 8 20000—6
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OPM — Rond getalle kleiner as 100 tot die naaste veelvoud van vyf af en getalle bo 100 watop 5 eindig, tot die naaste veslvoud
van 20. As 'n getal groter as 100 is en nie op 'n 5 eindig nie, rond dit tot die naaste veelvoud van 10 af,

Vermenigvuldig die gemiddelde wat sé verkry word met die resiprook van die inokulumvolume en dan
met die resiprook van die ooreenstemmende verdunning van die toetsmonster om die getal
Staphylococcus aureus per gram van die monster te verkry.

10.10 Salmonella
10.10.1 Voorverryking

Plaas 25-m{-volumes van die monster (kyk 10.5.2) oor in elk van twee steriele 250-m{-kweekflesse (kyk
10.2.8). Inkubeer die flesse 16 h tot 20 h lank by 37 °C.

10.10.2 Selektiewe verryking

Plaas die hele inhoud van een van die flesse met die voorverrykte monster (kyk 10.10.1) oor in 'n fles wat
100 m¢ van die R-V-kweekmedium (kyk 10.4.16) bevat en plaas die hele inhoud van die ander fles (kyk
10.10.1) oor in 'n fles wat 100 m{ van die selenietkweekmedium (kyk 10.4.17) bevat.

Inkubeer die geinokuleerde R-V-kweekmedium tot 48 h lank by 43 °C en die geinokuleerde seleniet-
kweekmedium tot 48 h lank by 37 °C. Gaan na 18 h tot 24 h inkubasie en sonder om die inhoud van die
flesse te skud met die diagnostiese plaatkweking voort.

10.10.3 Diagnostiese plaatkweking

10.10.3.1 Verwyder met behulp van 'n platinum-draadius met 'n binnediameter van 4 mm twee lusse
vol van die kultuur in die R-V-kweekmedium van die opperviak van die kweekmedium en stryk een oor
die opperviak van 'n plaat met briljantgroen-fenolrooiagar (kyk 10.4.18) en die ander oor die
drooggemaakte opperviak van 'n plaat met VRG-glukoseagar (kyk 10.4.4). Meng dan die inhoud van die
fles en herhaal die diagnostiese plaatkweking met nog twee lusse vol op nog twee plate. Doen die
bestryking op s6 'n wyse dat die ontwikkeling van goed geisoleerde kolonies verseker word. Bring
gepaste etikette op die diagnostiese plate aan om te identifiseer watter een van die twee
monsternemingsmetodes gebruik is. Keer die plate om en inkubeer hulle 18 h tot 24 h lank by 37 °C.

OPM ~ Daar word beweer dat motiele Salmonella-organismes na die opperviak van die verrykingskweekmedium migreer.
Dit kom dus voor asof monsterneming uit die onversteurde opperviak die moontlikheid van opsporing vergroot.

10.10.3.2 Bestryk soortgelyke plate op dieselfde wyse met die kultuur in die selenietkweekmedium.

10.10.3.3 Plaas die kulture in die seleniet- sowel as die R-V-kweekmediumflesse vir 'n verdere 24 h tot
- 28 hin hulle onderskeie inkubators terug.

10.10.3.4 Herhaal na afloop van die inkubasietydperk die diagnostiese plaatkweking met elke kultuur
op 'n verdere reeks plate en inkubeer hierdie plate 18 h tot 24 h lank by 37 °C.

10.10.3.5 Ondersoek die plate na inkubasie vir vermeende kolonies Salmonelia-organismes. Indien daar
min groei op die plate is of indien daar geen verdagte kolonies aanwesig is nie, inkubeer die plate nog
20 h tot 24 h lank en ondersoek hulle weer. Onderwerp enige verdagte kolonie aan verdere ondersoek.
Ondervinding is nodig om kolonies Salmoneila-organismes te herken omdat hul voorkoms verskil op die
twee diagnostiese kweekmedia en van spesie tot spesie, sowel as van produksielot tot produksielot van
die kweekmedia.

10.10.4 Bevestiging van verdagte kolonies

Kies op elke plaat vyf kolonies van elke tipe verdagte Salmonelia-organisme, of al sodanige kolonies, wat
ook al die minste is.

Stryk elk van die gekose kolonies oor die gedroogde opperviak van n VRG-agarplaat (kyk 10.4.4) op s6
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‘n wyse dat die ontwikkeling van goed geisoleerde kolonies verseker word. Inkubeer die plate 18 h tot
24 h lank by 37 °C. Ondersoek die kolonies wat op die plate ontwikkel vir eenvormigheid van eienskappe
en bepaal op hierdie wyse of die kultuur wat ondersoek word "suiwer” is. Dit is uiters belangrik dat die
kultuur wat aan verdere toetswerk onderwerp moet word, suiwer moet wees. Indien twyfel bestaan, stryk

'n goed afgesonderde kolonie oor die gedroogde opperviak van-nog 'n plaat VRG-agar. Inkubeer hierdie

plaat 18 h tot 24 h lank by 37 °C en ondersoek soos hierbo. Indien nodig, herhaal hierdie prosedure totdat
die suiwerheid van die kultuur bo redelike twyfel vasgestel is. Onderwerp hierdie kultuur aan verdere

toetse en dra sorg dat kontaminasie van die kultuur met ander mikro-organismes verhoed word. Gebruik
slegs laktose-negatiewe (kleurlose) kolonies vir verdere toetse. o

10.10.5 Biochemiese bevestiging

Subkweek die suiwer kultuur (kyk 10.10.4) met'n platinumnaald 6p of fn die toepaslike kweekmedia en
toets vir die reaksies in 10.10.5.1 tot 10.10.5.7.

10.10.5.1 Driesuikerysteragar

Maak 'n steekkultuur in die dik ent en stryk dit cor die agarhellingopperviak van die driesuikerysteragar
(kyk 10.4.20). Inkubeer 24 h tot 48 h lank by 37 °C en ondersoek. Kiassifiseer die resuitate soos volg:

Dik ent:
Gl REF s s vapm cowsmivs susisess .. Glukose omgesit (suur)
Rooi kleur of geen verandering .............. ' Glukose nie omgesit nie
SWaR KB o0 ok ey vovmn somimnm vamas Waterstofsulfied geproduseer
Gashorrelsofbarste ...l Gas uit glukose geproduseer
Helling:
GEBIRIBHT oo v sammmsmsemsn seismum Aérobiese omsetting van
laktose of sukrose, of albei

L { _ ' (suur) - :
Rooi kleur of geen verandering . .............. Geen lakiose en geen sukrose
s omm e T © omgesit nie, - . .

10._10.5.2 Produksie van urease

Stryk die suiwer kultuur (kyk 10.1 0.4) oor die skuins ureumagaropperviak (kyk 10.4.21). Inkubeer 24 h
tot 48 h lank by 37 °C en ondersoek. Die splitsing van ureum produseer ammoniak, wat die kleur van
die kweekmedium na pienk en later na kersierooi verander. zr

10.10.5.3 Lisiendekarboksilering

Inokuleer 'n lus vol van die suiwer kultuur (kyk 10.10.4) net onder die opperviak van die lisien-
dekarboksileringskweekmedium (kyk 10.4.22), inkubeer 18 h tot 24 h lank by 37 °C en ondersoek. Die
dekarboksilering van lisien produseer kadawerien, wat die kieur van die kweekmedium na pers verander.
'n Geel Kleur of onveranderde kweekmedium dui die afwesigheid van lisiendekarboksilering aan.

10.10.5.4 Produksie van 8-galaktosidase

Suspendeer 'n klein hoeveelheid van die bakieriemateriaal van die suiwer kultuur (kyk 1 0.10.4) in 0,25 m¢
van die soutoplossing (kyk 10.4.28) in 'n kiein, steriele proefbuis. Voeg 'n’'druppel tolueen by hierdie
suspensie en verhit die buis 5 min lank in 'n waterbad wat by 37 °C gehou word. Voeg 0,25 mi van die
B-galaktosidasereagens (kyk 10.4.23) by die suspensie en meng. Inkubeer die buis minstens 24 h lank
by 37 °C en ondersoek met tussenposes. 'n Geel kleur, wat'n positiewe reaksie aandui, kan binne 20'min

voorkom. Moet nie die reaksie as negatief beskou voordat die inkubeertydperk van 24 h verstryk het nie.

10.10.5.5 Indoolproduksie

inokuleer 'n bottel triptoonwater (kyk 10.4.7) met die suiwer kultuur. Inkubeer 24 h lank by 37 °C. Voeg
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nalinkubasie 0,5 m¢ Kovacs-reagens (kyk 10.4.8) by die inhoud van die bottel. ‘n Rooi verkleuring dui
‘n positiewe reaksie aan. i _

10.10.5.6 Voges-Proskauer-reaksie

Inokuleer elk van twee buise van die Voges-Proskauer-kweekmedium (kyk 10.4.24) met die suiwer
kultuur. Inkubeer een buis 24 h lank by omgewingstemperatuur en die ander een by 37 °C. Voeg na
inkubasie twee druppels van die kreatienoplossing (kyk 10.4.25), drie druppels van die a-naftoloplossing

(kyk 10.4.26) en dan twee druppels van die kaliumhidroksiedoplossing (kyk 10.4.27) by elke buis en
meng die inhoud na elke byvoeging. Indien 'n pienk tot helderrooi kleur binne 15 minute ontwikkel, dui
dit 'n positiewe reaksie aan. o ' -

10.10.5.7 Oksidasereaksie

Wend 'n klein hoeveelheid bakteriemateriaal uit die suiwer kultuur op ‘n sitochroomoksidasetoetsstrook
-(kyk 10.4.19) aan en vryf dit goed in die reaksiegebied in. Laat dit ongeveer 30 s lank staan. 'n Blou kleur
dui 'n positiewe reaksie aan. F e T

10.10.6 Vertolking van resultate van biochemiese bevestigingstoetse.

Reaksie ; Persentasie Salmonella-ipes
I ; wat 'n positiewe reaksie toon
Suur uit glukose . . ............ T a—— 100,0
Gasuitglukose ..........ciiiiiiiii i 91,9
Suuruitlaktose ...........ciiiiiiiiiii 0.8

SUUF U SUKIOSE .« + .« e e et eeee e e, 05

Produksie van waterstofsulfied .................... 91,6
Produksievan urease ................ocueiuunnn.. 0,0
Lisiendekarboksilering . . ....................v.... 94,5

Produksie van B-galaktosidase ..................... 1,5
Produksievanindool ......................c0vvunnn 1,1
Voges-Proskauer-reaksie ..................ouunn.. 0,0
Oksidasereaksie ............ SRS ceees 0,0

Onderwerp alle kulture, behalwe dié wat op grond van bogenoemde data klaarblyklik nie Safmoneﬂ&
organismes bevat nie, aan serologiese beyesligingsloetse.

10.10.7 Serologiese bevestiging

indien geskikte polivalente anti-Saimonella-"O"- en -"H-serums en -"Vi"serums (kyk 10.4.29 tot 10.4.31)
beskikbaar is, ondersoek die verdagte kolonies (kyk 10.10.4) deur middel van glasplaatagglutinasie vir
die aanwesigheid van Salmonelia-"O"- en -"H"-antigene en vir -"Vi"-antigene. Hou egter in gedagte dat
daar nie uitsluitiik op die resultate van die serologiese toetse staatgemaak moet word vir bevestiging nie
en dat die resultate beoordeel moet word in samehang met die resultate wat deur middel van
biochemiese bevestiging verkry is. , "=

10.10.8 Vertolking van resultate van serologiese bevestigingstoetse

10.10.8.1 Polivalente anti-Salmonella-"0"-serum

Vertolk die resultate soos volg:

a) indien die resultaat negatief is, is dit feitlik seker dat geen Salmonella aanwesig is nie. Die enigste
uitsondering is dat 'n kultuur 'n “O™-antigeen kan hé wat nog nie vantevore teégekom is nie: en
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b) indien die resultaat positief s, is dit slegs 'n aanduiding dat die kultuur van die Salmonella-genus kan
wees. _ .

10.10.8.2 Polivalente anti-Saimonella-"H"-serum
Vertolk die resultate soos volg:

a) indien die resultaat negatief is, is dit feitlik seker dat geen Salmonella aanwesig is nie. Die enigste
uitsondering is dat 'n kultuur 'n "H"-antigeen kan hé wat nog nie tevore teégekom is nie; en

b) indien die resultaat positief is, beskou dit dat die kultuur positief vir Salmonella is.
10.10.8.3 Anti-Salmonella "Vi'-serums

Indien die resultaat positief is, beskou dit dat die kultuur positief vir Salmonelia is.

10.11 Shigelia

10.11.1 Opsporing

Volg die prosedure wat in 10.10 vir Salmonella beskryf word, maar gebruik die selenietkweekmedium
(kyk 10.4.17) as die selektieweverrykingskweekmedium en die XLD-agar (kyk 10.4.33) as die
kweekmedium vir diagnostiese plaatkweking en inkubeer in albei gevalle by 37 °C.

Rooi kolonies op XLD-agar is verdagte Shigella-organismes.

Salmonella spp en Salmonella typhi kan ook met behulp van XLD-agar opgespoor word en hierdie
metode vul die metode in 10.10 aan.

10.11.2 Bevestiging

Onderwerp elke verdagte kolonie aan die biochemiese toetse in 10.10.5 en aan ‘n serologiese toets s00s
in 10.10.7 en 10.10.8 beskryf, maar gebruik polivalente anti-Shigella-"0"-serum (kyk 1 0.4.34).

10.11.3 Vertolking van resultate

Reaksie Persentasie Shigelia-tipes
- wat 'n positiewe reaksie toon .

SULF UL GIUKOSB . ¢ 2 v e veserranseeevanennns 100,0

GaS Uit QIUKOSE .. .vvvnvnenoacn et 2,1

Suur Uit laKtOSE .. ...vvvviii e 0,2

SUUM UIt SUKIOSE .+ v v vvvneeeeeeeieeseeie s 0.6
Produksie van waterstofsulfied .................0ne 0,0
ProdukSie VAN UMEASE .. ..ccnvvvrrrernnrenssansaes 0,0
LisiendekarboKSilering . .. ....covvr e 0,0
Produksie van B-galaktosidase .................... 38,3
INAOOIPrOdUKSIE . . ..o vovevareeai i 30,6
Voges-Proskauer-reaksie ...........eiiiiieian 0.0

OKSIdasereaksi® . ........oooveeaeeaiariiaaenn, 0,0
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" 10.12 Clostridium perfringens

10.12.1 Inokulasie en inkubasie (gietplaattegniek)

Plaas met behulp van 'n steriele pipet 1 m{ van die dispersie van die monster (kyk 1 0.5.2) na elk van twee
petribakkies oor, giet 15 m{ tot 20 m{ van die SC-agar (kyk 10.4.35) in elke bakkie en meng deeglik met

die inokulum deur elke bakkie liggies te roteer. Voeg 'n oorlaag van 10 m{ van dieselide SC-agar by
wanneer die kweekmedium gestol het. Laat dit stol en plaas die plate, met die deksel bo, in anaérobiese
flesse of ander geskikte houers en inkubeer 20 h lank by 37 °C. 'n Langer inkubasietydperk kan daartoe
lei dat dit langs die onderste rand van die plate oormatig swart word.

10.12.2 Tel van kolonies

10.12.2.1 Tel na die gespesifiseerde inkubasietydperk (kyk 10.12.1) die getal kenmerkende kolonies op
die plate volgens 10.12.2.2 en teken dit aan. Kolonies van C. perfringens is swart.

10.12.2.2 Tel die kenmerkende kolonies op elke plaat en teken die rekenkundige gemiddelde van die
tellings van die twee plate aan.

10.12.3 Bevestiging

10.12.3.1 Kies van kolonies vir bevestiging

Kies 'n totaal van 10 kenmerkende kolonies uit die plate wat voigens 10.12.2.2 getel is. Indien minder as
10 kolonies beskikbaar is op die plate wat getel is, neem al die kenmerkende kolonies wat aanwesig is.
Bevestig hierdie kolonies volgens 10.12.3.2.

10.12.3.2 Biochemiese bevestiging
10.12.3.2.1 Bevestiging met behulp van motiliteitsnitraatkweekmedium

Steekinokuleer die geselekteerde kolonies (kyk 10.12.3.1) in die motiliteitsnitraatkweekmedium (kyk
10.4.36) in. Inkubeer 24 h lank in anaérobiese toestande by 37 °C.

Ondersoek die buise motiliteitsnitraatkweekmedium vir die tipe groei langs die steeklyn. Motiliteit blyk uit
verspreide groei in die kweekmedium in en weg van die steeklyn af. Toets vir die aanwesigheid van nitriet
deur 0,2 m¢{ tot 0,5 me van die nitrietopspoorreagens (kyk 10.4.42) by elke buis van die motiliteits-
nitraatkweekmedium '% te voeg. Die ontstaan van 'n rooi kleur bevestig die reduksie van nitraat tot nitriet.

Indien daar nie binne 15 min 'n rooi kleur ontstaan het nie, voeg 'n klein hoeveelheid sinkstof (kyk
10.4.60) by en laat dit 10 min lank staan. Indien 'n rooi kleur na die byvoeging van sinkstof ontstaan, het
geeén reduksie van nitraat plaasgevind nie. :

10.12‘.3.22 Bevostigind mét behulp van laktosegelatienkweekmedium

Inokuleer die gekose kolonies (kyk 10.12.3.1) in laktosegelatienkweekmedium (kyk 10.4.37). inkubeer
24 h lank in anaérobiese toestande by 37 °C.

Ondersoek die buise met laktosegelatienkweekmedium vir die aanwesigheid van gas en 'n geel kleur
(weens die suur), wat fermentasie van die laktose aandui. Verkil die buise 1 h lank by 5 °C en gaan na
vir gelatienvervioeiing. Indien die kweekmedium gestol het, inkubeer weer 24 h lank en gaan weer na vir
gelatienvervioeiing.

10) Om gesoﬁdhe&dsredes kan dit wenslik wees om hierdie toets onder 'n dampkap uit te voer.
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10.12.3.3 Vertolking

Bakteried wat swart kolonies op SC-kweekmedium produseer, niemotiel is, nitraat 'iét nitriet 'reduseef,
suur en gas uit laktose produseer en gelatien in'n tydperk van 48 h laat vervioei, word as C. perfringens
beskou. : R _

Kulture wat 'n flou reaksie vir nitriet toon (dws 'n pienk kleur), moet uitgeskakel word, aangesien
C. perfringens konstant 'n intense en onmiddellike reaksie gee. - e

10.13 Patogene Vibrio (Vibrio Cholerae en Vibrio parahaemolyticus)

10.13.1 Verryking

Berei, binne 30 min nadat die dispersie van die monster (kyk 10.5.2) berei is; 'tweé kulture wat elk bestaan
uit 100 m{ van die monster gemeng met 100 m{ van die dubbelsterkie- Vibrio-verrykingskweekmedium
(kyk 10.4.38). Inkubeer hierdie kulture 18 h tot 24 h lank, die een by 37 °C en die ander by 42 °C.

10.13.2 Diagnostiese plaatkweking _

Verwyder 'n lus vol van die kultuur van die opperviak van elke kultuur sonder om dii te skud en stryk elke
lus vol oor 'n diagnostiese Vibric-agarplaat (kyk 10.4.39) op s6 'n wyse dat dit die ontwikkeling van goed
geisoleerde kolonies sal verseker. Keer die plate om en inkubeer hulle 18 h tot 24 h lank by 37 °C.

Ondersoek die geinkubeerde plate aan die hand van die volgende eienskaﬁpe vi_r die aanwesigheid van
Vibrio spp: * -. .

Beskrywing van kolonies Diameter van kolonie Vermoedelike identifikasie
mm

Plat, geel en rond 2tot 3 - Vibrio cholerae

Glad en groen (sukrose-negatief) 3tots V. parahaemolyticus ..

Plat, geel en rond 41i0t6 V. alginolyticus -

Rond en blou 0,5tot 1 Pseudomonas, Aeromonas

Deursigtig : 0,110t05 Proteus of ander enterobakterieé

Plaas verdagte kolonies oor na die lisien-indool-motiliteit-waterstof-sulfiedagar (kyk i0.4.40) en na die
ureumagarhellings (kyk 10.4.21) en inkubeer hierdie kulture 18 h tot 24 h lank by 37.°C.

10.13.3 Bevestiging

10.13.3.1 Ondersoek die ureumagarhellings en, indien geen urease geproduseer is nie, plaas van die
groeisel 0or na 'n sitochroomoksidasetoetsstrook (kyk 10.4.19) en bepaal of die kolonies sitochroom-
oksidase-positief is (kyk 10.10.5.7). :

10.13.3.2 Ondersoek ook die |isien—indool¥rnotiliteit-watefstot-sulﬂedagarkulmre -en indien enige
organisme 'n vermeende Vibrio cholerae of Vibrio parahaemolyticus is, stuur 'n monster vir verdere
identifisering na 'n aanneemiike toetslaboratorium. N A L ;R

10.14 Opspoting van Listeria monocytogenes
Waarskuwing: Die 6psporing van Listeria monocytogenes moet slegs in behoorlik toegeruste

laboratoriums onder beheer van ‘n bekwame mikrobioloog onderneem word en daar moet met groot
sorg te werk gegaan word met die wegdoen van alle geinkubeerde materiaal.
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10.14.1 Prosedure

10.14.1.1 Bereiding van die monster

Ontdooi, indien nodig, die onverwerkte of gaar produk in Sy verpakking by 5 °C tot 10 °C totdat alle
sigbare ys gesmelt het. Maak seker dat die produk binne 18 h klaar ontdooi. Verwyder met 'n steriele skar
en tang 25 g tot 35 g van die produk en plaas dit oor na 'n vooraf geweegde en gesteriliseerde
homogeniseer-houer wat geskik is vir gebruik saam met die homogeniseerder (kyk 10.3.4). Voeg genoeg
van die selektiewe voorverrykingskweekmedium by (kyk 10.4.49) om 'n 1:10-dispersie van die produk te
verkry. Laat die homogeniseerder volgens die fabrikant se aanwysings net lank genoeg werk om 'n
homogene dispersie te verkry, dws laat draaitipe homogeniseerders lank genoeg werk sodat die totale
getal omwentelings van die snylemme 15 000 tot 20 000 is, maar in geen geval langer as 2,5 min nie.
Gebruik die 1:10-dispersie van die produk wat s6 verkry is vir die toetse vir die opsporing van Listeria
monocytogenes.

10.14.1.2 Primére verryking
Inkubeer die aanvanklike suspensie (kyk 10.14.1.1) 24 h lank by 30 °C.
10.14.1.3 Sekondére verryking

Plaas, na die primére verryking, 0,1 m{ van die kultuur wat in 10.14.1 .2 verkry is oor in 'n buis wat 10 m#
van die selektiewe verrykingskweekmedium (kyk 10.4.50) bevat. Inkubeer die geinokuleerde kweek-
medium 48 h lank by 37 °C.

10.14.1.4 Plaatkweekmedium en identifikasie

10.14.1.4.1 Neem uit die primére verrykingskultuur (kyk 10.14.1.2) met 'n lus 'n strook uit die kultuur en
inokuleer die opperviak van die eerste selektiewe plaatkweekmedium (Oxford-agar) (kyk 10.4.51) s6 dat
goed geisoleerde kolonies verkry sal word. :

Gaan op dieselfde wyse met die tweede selektiewe plaatkweekmedium (PALCAM-agar) (kyk 10.4.52)
te werk. - :

10.14.1.4.2 Herhaal met die sekondére verrykingékweekmedium (kyk 10.14.1.3) die prosedure in
10.14.1.4.1 met die twee selektiewe plaatkweekmedia. '

10.14.14.3 Draai die bakkies wat in 10.14.1.4.1 en 10.14.1.4.2 verkry is, om. Plaas hulle in 'n inkubator
wat op 37 °C gestel is. PALCAM-agarplaatkweekmedia word 6f mikro-aérobies geinkubeer in 'n fles wat
S % tot 12 % (per volume) CO,, 5 % tot 15 % (per volume) O, en 75 % (per volume) N, bevat, 6f dit word
aérobies geinkubeer.

10.14.1.4.4 Ondersoek na inkubasie vir 24 h tot 48 h die bakkies vir die aanwesigheid van tipiese
kolonies Listeria spp. soos volg: o

a) Oxford-agar: tipiese kolonies Listeria spp. wat 24 h lank op Oxford-agar gekweek is, is kiein (met
‘n diameter van 1 mm) donkerbruin kolonies wat omring is deur swart halo's. Na 48 h is die kolonies
swart, met 'n diameter van 2 mm tot 3 mm, het swart halo's en is in die middel ingeval.

b) PALCAM-agar: laat PALCAM-agarplaatkweekmedia na inkubasie hul pienk tot pers kieur herwin
deur hulle 1 hlank aan lug bloot te stel. Listeria spp. groei as Klein groen kolonies met 'n diameter
van 1,5 mm tot 2 mm, soms met swart middelpunte, maar altyd met swart halo's.

10.14.1.4.5 Indien die groei gering is of as daar na 24 h inkubasie geen kolonies aanwesig is nie,
inkubeer die bakke nog 18 h to 24 h lank by 37 °C soos in 10.14.1.4.3 beskryf word en ondersoek weer
vir die aanwesigheid van Listeria spp.
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10.14.1.5 Bevestiging
10.14.1.5.1 Kies van kolonies vir bevestiging

10.14.1.5.1.1 Neem vir bevestiging uit elke plaat van elke selektiewe kweekmedium (kyk 10.14.1.4.3 en
10.14.1.4.4) wyi kolonies wat tipies of verdag is. Indien daar op een plaat minder as vyt tipiese of verdagte
kolonies is, neem al die tipiese of verdagte kolonies vir bevestiging. _

10.14.15.1.2 Stryk die gekose kolonies oor die opperviak van vooraf drooggemaakte plate met triptoon-
sojagisekstrakagar (TSGEA) (kyk 10.4.53) op so 'n wyse dat goed geisoleerde kolonies sal ontwikkel.
Plaas die plate 24 h lank of totdat die groei bevredigend is in 'n inkubator by 37 °C.

10.14.1.5.1.3 Tipiese kolonies het 'n diameter van 1 mm tot 2 mm, is kleurloos, konveks en ondeursigtig
met 'n valle rand. Ondersoek, indien nodig, die plate met 'n gestraalde wit lig wat sterk genoeg is om die
plate goed te verlig en wat die bodem van die plaat met 'n hoek van 45° tref. Indien daar van reg bokant
die plaat in hierdie skuins invallende lig ondersoek ingestel word, vertoon kolonies Listeria spp. 'n
blouerige kleur en 'n korrelrige opperviak. Indien daar duidelik gemengde kulture is, kies 'n tipiese
Listeria-spp.-kolonie en maak nog 'n plaat met TSGEA-subkulture. Voer die volgende toetse met
kolonies van 'n suiwer kultuur op die TSGEA uit. '

/
10.14.1.6/ Katalasereaksie
!
Neem /n’ tipiese kolonie en suspendeer dit in 'n druppel van 3-%(per volume)-waterstof-
peroksiedoplossing op 'n skyfie. Listeria spp. is katalasepositief, wat bewys word deur die onmiddellike
vorming van gasborrels. ) -

10141.1.7 Kleureienskappe en morfologie
X 5
40.14.1.7.1 Gram-Kleuring

Voer die Gram-kieuring op 'n tipiese kolonie op TSGEA (Kyk 10.14.1.5.1.2) uit. Listeria spp. is Gram- -
positiewe stawe. ; S

10.14.1.7.2 Motiliteitstoets (indien nodig)

* Kies ' tipiese kolonie op TSGEA (kyk 10.14.1.5.1.2) en suspendeer dit in 'n buis wat TSGEB (kyk
10.4.54) bevat. Inkubeer 8 h tot 24 h lank by 20 °C tot 25 °C totdat 'n wolkerige kweekmedium
waargeneem word. : _ N I s

Gebruik 'n lus en plaas 'n druppel van die kultuur hierbo tussen skyfies en ondersoek die kultuur met'n
mikroskoop. Die Listeria spp. lyk soos slanke, kort stawe met duidelike tuimelmotiliteit. Kulture wat by
temperature hoér as 25 °C gekweek is, sal moontlik nie hierdie beweging vertoon nie. Vergelyk hulle
altyd met 'n bekende kultuur. Cocci, groot stawe, of stawe met 'n vinnige swemmotiliteit is nie Listeria spp.
nie. As 'n alternatiewe toets vir motiliteit, gebruik ‘n inokuleernaald en steek ‘n kultuur uit 'n tipiese kolonie
op TSGEA (kyk 10.14.1.5.1.2) in die motiliteitsboeljon (kyk 10.4.57) en inkubeer dit 48 h lank by 25 °C.
Ondersoek vir groei rondom die steekmerk. Listeria spp. is motiel en het 'n tipiese sambreelagtige
1. Indien 'n negatiewe resultaat verkry word, inkubeer nog 5 d lank en neem weer die

groeipatro
steekmerk waar.

10.14.1.7.3 Hemolisetoets B

Indien die morfologiese en fisiologiese eienskappe en katalasereaksie Listeria spp. aandui, inokuleer die
bloedagarplate (kyk 10.4.55)'" om die hemolitiese reaksie te bepaal. Maak die agaropperviak voor
gel:g_p,:i_[( QGeg_l__ik droog. T_rek 'n rooster op die bodem van die plaat en merk 20 tot 25 spasies per plaat.

11) Meld of skaap- of perdebloed gebruik is.
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Neem 'n tipiese kolonie uit die TSGEA-plaat (kyk 10.14.1.5.1.2) en steek een opening vir elke kultuur met
behulp van 'n lus. Steek terselfdertyd positiewe en negatiewe kontrolekulture (L. monocytogenes,
L. ivanovii, L. seeligerien L. innocua).

Ondersoek die toetsstamme en -kontroles na inkubasie van 24 h tot 48 h lank by 37 °C.
L. monocytogenes toon smal, helder ligte sones (B-hemolise)'?. L. innocua moet geen helder sone
rondom die steekmerk toon nie. L. seeligeri toon 'n swak sone van hemolise. L. ivanovii toon gewoonlik
breé, duidelik gedelinieerde sones van B-hemolise. Hou die plate teen 'n helder lig om die toetskulture
met die kontroles te vergelyk.

10.14.1.7.4 Koolhidraatgebruik

Inokuleer die koolhidraatgebruiksboeljons (kyk 10.4.56) met een lus vol of 0,1 m{ van die TSGEB-kultuur
(kyk 10.14.1.7.2). Inkubeer tot 7 d lank by 37 °C. Positiewe reaksies (suurvorming) word aangedui deur
‘'n geel kleur en kom meestal binne 24 h tot 48 h voor. _

10.14.1.8 Vertolking van morfologiese en fisiologiese eiens_kappe en van biochemiese reaksie

Alle Listeria spp. is klein, Gram-positiewe stawe (slegs in die geval van 24 h oue kulture) wat motiliteit in
nat montasie en in die motiliteitskweekmedium toon. Hulle is katalasepositief. L. monocytogenes gebruik
ramnose maar nie xilose nie. L. monocytogenes, L. ivanovii en L. seeligeri (swak reaksie) produseer
B-hemolise in bloedagarkulture. Van die drie hemolitiese Listeria spp. gebruik slegs L. monocytogenes
nie xilose nie en is positief vir gebruik van ramnose.

10.15 Toets vir die doeltreffendheid van die skoonmaak en ontsmetting van
installasies, toerusting en gereedskap -

10.15.1 Monsternemingstoerusting
'10.15.1.1 Bereiding van deppers

Berei elke depper voor deur 'n ronde pluisie absorbeerwatte met 'n massa van 30 mg tot 50 mg op die
een ent van 'n houtstaaf met 'n lengte van ongeveer 140 mm en 'n diameter van ongeveer 2 mm aan te
bring. Doop die pluisie van elke depper in 'n beker met onaktiveerderoplossing (kyk 10.4.41) en plaas
dan die depper in 'n afsondertike plastieksakkie of ander geskikte houer wat die daaropvolgende
sterilisering sonder beskadiging sal deurstaan. Verseél die sakkies of houers en steriliseer in 'n outoklaaf
of op 'n ander aanneemiike manier. Bewaar die deppers in 'n koel, donker piek totdat dit gebruik word.

10.15.1.2 Afwesigheid van stowwe wat die groei van mikro-organismes inhibeer

Smelt die inhoud van twee bottels plaattellingagar (kyk 10.4.3) en verkoel! dit tot 45 °C. Inokuleer een
bottel met Escherichia coli en die ander bottel met Bacillus subtilis s6 dat 'n digte groei verseker is. Meng
die inhoud in elke bottel deeglik en giet dit in elk van twee steriele petribakkies (kyk 10.2.5(a) of (b)).
Verwyder die pluisies van twee deppers asepties en dompel ‘n pluisie in die agar in elk van die plate
voordat die agar stol. Inkubeer die plate 18 h lank by 35 °C. Ondersoek die plate na inkubasie en beskou
die deppers as nie geskik nie indien daar enige teken is dat die groei van organismes om en onder
enigeen van die deppers geinhibeer is. Berei in sodanige geval 'n vars lot deppers voor s00s in 10.15.1.1
beskryf word en toets weer.

10.15.2 Monsternemingsprosedure
10.15.2.1 Aigemeen

Indien moontlik, neem monsters van minstens 15 verskillende opperviakke, elk met 'n opperviakte van

12) Dit kan makiiker gesien word deur 'n kolonie wat op die opperviak van die agar rondom die inokuleermerk groei, te
verwyder. ; ;
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ongeveer 10 cm?. Teken die opperviakte aan, in vierkante sentimeter, van elke opperviak waarop 'n
monster geneem is.

10.15.2.2 Monsterneming met deppers

Maak 'n depperhouer asepties oop en, indien 'n plastieksakkie gebruik is, maak dit oop aan die kant weg
van die wattepluisie. Maak seker dat die vingers van die monsternemer nooit tydens die hantering van
die depper aan die pluisie of aan die aanliggende deel van die steel raak nie. Vryf die pluisie van die
depper deeglik oor die opperviakte waarvan 'n monster geneem moet word. Roteer die depper
terselfdertyd s6 dat die hele opperviak van die pluisie deeglik in aanraking kom met die opperviak
waarvan 'n monster geneem word. Plaas die depper terug in die houer en, indien 'n plastieksakkie
gebruik is, verseé! dit weer. Merk die houer s6 dat dit die plek waar die monster geneem is, identifiseer.

10.15.3 Toetsprosedure

10.15.3.1 Toets van deppers
10.15.3.1.1 Spoelsuspensie

Haal die depper uit die houer en breek die pluisie in 'n 30-m{-bottel met gebufferde isotoniese
peptoonwater (kyk 10.4.2) af deur die bottelnek as hefboom te gebruik. Skud die bottel deeglik. Hierdie
spoelsuspensie is 'n 1:10-verdunning van die monster. : ;

10.15.3.1.2 Inokulasie en inkubasie

Pipetteer 'n 1-m{-volume van die spoelsuspensie asepties in elk van twee petribakkies (kyk 10.2.5(a) of

(b)). Voeg 'n 15-m{-volume van die plaattellingagar (kyk 10.4.3) wat gesmelt en tot 45 °C afgekoel is by
elke plaat en meng die inhoud van die plaat deur dit liggies te werwel. Laat dit stol, keer die plate om en
inkubeer 72 h lank by 25 °C.

10.15.3.1.3 Vertolking

Tel die totale-getal bakteriekolonies wat aan die ginde van die inkubasie-tydperk op die twee plate
ontwikkel het en teken dit aan. Neem vyf maal hierdie getal as dié getal lewensvatbare bakteried op die

.

toetsopperviak waarop die monster geneem is en korrigeer vir 'n opperviakte van 10 cm?, indien nodig.
10.15.3.2 Toets vir die aanwesigheid van fekale koliforme bakteried

Inkubeer die odrblywende spoelsuspensie (kyk 10.15.3.1.1) 6 h tot 8 h lank by 37 °C. Volg dan die
prosedure wat in 10.8 beskryf is.

10.15.3.3 Uitdrukking van skoonmaak- en ontsmettingsdoeltreffendheid

Ken een 'van die simbole B, RB of OB, volgens die telling van lewensvatbare bakterieé of die aan-
wesigheid van fekale koliforme bakterieé s00S volg aan elke monster toe:

Telling | Simbool
0 tot 15/10 cm?: fekale koliforme bakterieé afwesig ' B (Bevredigend)
16 tot 75/10 cm?: fekale koliforme bakterieé afwesig RB (Redelik bevredigend)
Bo 75/10 cm?: of fekale koliforme bakterieé& aanwesig, of albei OB (onbevredigend)

10.15.3.4 Berekening

Bereken die persentasie skoonmaak- en ontsmettingsdoeltreffendheid aan die hand van die volgende
formule: .
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(X + Y) x 100
2T

waar
X  die getal B-resuitate is;
Y- die getal RB-resultate is; en

T  die totale getal monsters is.

10.16 Mikrobiologiese ondersoek van water

10.16.1 Membraanfiltermetode

10.16.1.1 Ondersoek vir totale koliforme bakterieé

Sit 'n steriele membraanfilterhouer (kyk 10.3.7) onmiddellik voor gebruik op 'n filtreerfles vas. Haal die
houer uitmekaar en plaas met behulp van 'n steriele tangetjie (kyk 10.3.8) 'n steriele membraanfilter (kyk
10.3.6), met die roosterkant bo, oor die poreuse plaat. Sit die houer weer aanmekaar.

Meng die watennonster'deegik deur die monsterhouer ongeveef 10 keer (deur 'n vinnige béwéging van
die polsgewrig) om te keer en regop te bring. Plaas 100 m¢ van die monster asepties in die saamgestelde
membraanfilterhouer (kyk 10.3.7) en filtreer deur suiging op die filtreerfles uit te oefen.

Spoel die tregter drie maal met 20-mé- tot 30-mé-volumes steriele water it nadat die 100 m¢ water
gefiltreer is. Haal die houer versigtig uitmekaar en gebruik 'n steriele tangetjie (kyk 10.3.8) om die
membraanfilter, met die roosterkant bo, asepties oor te plaas na 'n plaat met m-Endo-agar LES (kyk
10.4.43). Maak seker dat die opperviak van die m-Endo-agar LES (kyk 10.4.43) in die petribakkie vry van
oortollige vog is. Maak seker dat geen lugborrel tussen die membraanfilter en die opperviak van die agar
vasgevang word nie en dat goeie benattingskontak gehandhaaf word.

Keer die m-Endo-agar-LES-plate om en inkubeer 18 h tot 24 h lank by 35 °C £ 0,5 °C in 'n donker houer.
Ondersoek die plate en tel die getal koliforme kolonies, dws kolonies met 'n pienk tot donkerrooi kieur
met 'n metaalagtige goudgroen skynsel. Indien meer as een filter gebruik is om die 100-m¢-watermonster
te filtreer, tel al die verdagte koliforme kolonies op al die filters. Die skynselgebied kan wissel van die
grootte van ‘n klein speldekop tot die hele opperviak van die kolonie. Kolonies sonder 'n skynsel word
as niekoliform beskou. _ _

Indien daar vermoed word dat die monster meer as 30 koliforme bakterieé per 100 m{ bevat, kan
geskikte verdunnings berei en gefiltreer word. Ten einde die aanwesigheid van koliforme bakterieé te
bevestig, subkweek elke kolonie of 'n verteenwoordigende getal daarvan (dws kolonies met 'n pienk tot
donkerrooi kleur met 'n metaalagtige goudgroen skynsel) in buise of bottels met laktose peptoonwater
(kyk 10.4.48) en inkubeer 48 h lank by 37 °C £ 0,5 °C. Ondersoek vir gasvorming. Gasvorming word
aangedui deur 'n hoeveelheid gas wat genoeg is om minstens die holte aan die bopunt van die Durham-
buis te vul (kyk 10.2.11). Gasvorming bevestig die aanwesigheid van koliforme bakteries.

Bereken die getal koliforme bakterieg per 100 m¢ van die watermonster soos volg:

NxD
v

x 100
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-waar

N die totale getal getelde kolonies is;

D die verdunfaktor is; en

vV  die volume van die gefiltreerde monster is, in milliliter.
Voer die toets in duplikaat en verkieslik in triplikaat uit.

OPM — Daar word aanbeved dat die waarskynikstegetal(MPN)-metode (kyk 10.16.2.3.1) gebruik word om die getal koliforme
bakterie# in seewater te bepaal.

10.16.1.2 Ondersoek vir fekale koliforme bakterie&

Gaan so0s in 10.16.1.1 te werk, maar gebruik 'n mFC-agarplaat (kyk 10.4.44) en inkubeer die mFC-agar
18 h tot 24 h lank by 44 °C £ 0,25 °C in 'n waterdigte houer in 'n waterbad. Ondersoek die plate en tel
die getal kolonies wat 'n biou middelpunt met 'n deurskynende omtrek toon. Hierdie kolonies is verdagte
fekale koliforme bakterieé. Niefekale koliforme kolonies is grys- tot roomkleurig. Ten einde die aan-
wesigheid van fekale koliforme bakterieé te bevestig, subkweek elke kolonie of 'n verteenwoordigende
getal daarvan (dws kolonies met 'n blou middelpunt met n deurskynende omitrek) in buise of bottels met
laktosepeptoonwater (kyk 10.4.48) en inkubeer 24 h lank by 44 °C + 0,25 °C. Ondersoek vir gasvorming.
Gasvorming word aangedui deur 'n hoeveelheid gas wat genoeg is om minstens die holte aan die bopunt
van die Durham-buis fe wul. Indien die kweekmedium die vorming van gas toon, soos aangedui deur gas
in die Durham-buis, gebruik 'n platinumdraadius om uit elke bottel een lus vol in 'n bottel tripiconwater
(kyk 10.4.7) te subkweek en inkubeer hierdie subkulture 16 h tot 20 h lank by 445°C+025°Cin'n
waterdigte houer in 'n waterbad. Voeg 0,1 m{ tot 0,5 m Kovacs-reagens (kyk 10.4.8) by die kultuur in
die triptoonwater. Meng deur die bottel liggies te skud. Die ontwikkeling van 'n rooi kleur dui die aan-
wesigheid van indool aan en bevestig die aanwesigheid van fekale koliforme bakterieé.

Gebruik dieselfde vergelyking as in 10.16.1 .1 om die getal fekale koliforme bakterie& wat.in 100 m2 van
die watermonster aanwesig is, te bereken. : ; : : o

OPM  Daar word aanbeveel dat die waarskynikstegetal(MPN)-metode (kyk 10.16.2.3.2) gebruik word om die getal fekale
koliforme bakterie# in seewater te bepaal. . " _

10.16.2 Waarskynlikstegetal(MPN)-metode
10.16.2.1 Bereiding van die tbetsgec!eg_lie en ;eeks'tienvoudlge verc_lunnings

Meng die watermonster deeglik deur die monsterhouer ongeveer 10 keer met 'n vinnige beweging van
die polsgewrig om te keer en regop te bring. Die tyd wat verloop tussen Gie meng en uithaal van die

togtsgedeelte mag hoogstens 3 min wees. Verwyder 1 m{ van die monster met 'n steriele pipet en voeg
dit by 9 m{ steriele peptoonwater (kyk 10.4.47). Meng hierdie primére verdunning deeglik deur die houer
ongeveer 10 keer vinnig om te keer en regop te bring. Gebruik ‘n skoon pipet om 1 m¢ van die primére

verdunning na 'n ander bottel met 9 m{ steriele peptoonwater (kyk 10.4.47) oor te plaas en meng deeglik.
Herhaal hierdie prosedures om 'n reeks tienvoudige verdunnings te verkry. Berei 'n voldoende getal
verdunnings om te verseker dat al die bottels wat die finale verdunning ant. 'n negatiewe resultaat sal
gee. :

10.16.2.2 Inokulering van lourieltriptoseboeljon

Gebruik 'n steriele pipet om 10 m¢ van die watermonster oor te plaas na elk van drie buise of bottels wat
dubbelsterkte-lourieltriptoseboeljon (kyk 10.4.48) bevat. Gebruik 'n steriele pipet om 1 ml van die water
oor te plaas na elk van drie buise of bottels wat enkelsterkte-lourieltriptoseboeljon (kyk 10.4.45) bevat.
Plaas 1 m¢ van elk van die daaropvolgende verdunnings (kyk 10.16.2.1) oor in elk van drie buise of

bottels wat enkelsterkte-lourieltriptoseboeljon (kyk 10.4.45) bevat. Gebruik 'n skoon steriele pipet vir elke
verdunning. Inkubeer die geinokuleerde buise of bottels 48 h lank by 37 °C £ 0,5 °C.
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Ondersoek die kulture na inkubasie en beskou dié wat troebelheid as gevolg van bakteriéle groei en
gasvorming toon, as positiewe reaksies. Gasvorming word aangedui deur ‘'n hoeveelheid gas wat genoeg
is om minstens die holte aan die bopunt van die Durham-buis (kyk 10.2.11) te vul. Tel vir elke verdunning
die getal buise of bottels wat 'n positiewe reaksie toon en teken dit aan.

10.16.2.3 Bevestigende toetse
10.16.2.3.1 Koliforme bakterieé

Ten einde die aanwesigheid van koliforme bakterieé te bevestig, subkweek uit elke buis of bottel louriel-
triptoseboeljon wat 'n positiewe resultaat gee, in 'n buis of bottel met enkelsterkte-briljant-
groengalkweekmedium (kyk 10.4.5) en inkubeer by 37 °C + 0,5 °C. Ondersoek binne 48 h vir gas-
vorming. Gasvorming bevestig die aanwesigheid van koliforme bakterieé.

10.16.2.3.2 Fekale koliforme bakterieé

Subkweek uit elke buis of bottel lourieltriptoseboeljon wat 'n positiewe resultaat vir gasvorming gee, in
'n bottel triptconwater (kyk 10.4.7). Inkubeer 24 h lank in 'n waterbad waarvan die temperatuur by
44,5 °C £ 0,25 °C gehou word. Voeg 0,1 m¢ tot 0,5 mé¢ Kovacs-reagens (kyk 10.4.8) by die kultuur in die
triptoonwater. Meng deur die bottel liggies te skud. Die ontwikkeling van 'n rooi kleur dui die aan-
wesigheid van indool aan.

10.16.2.4 Uitdrukking van resultate

10.16.24.1 Bereken, deur tabel 4 te raadpleeg, aan die hand van die getal buise of bottels met louriel-
triptoseboeljon en bevestigende toetse wat positiewe reaksies gee, die waarskynlikste getal koliforme en
fekale koliforme bakterieé.

10.16.2.4.2 Kies van verdunnings

Kies drie opeenvolgende verdunnings ooreenkomstig een van die volgende reéls vir elke rhonstér wat
ondersoek word, soos toepaslik:

a) kiesdie hoogste verdunning (dws dié met die laagste konsentrasie of kieinste hoeveelheid van die
monster) wat positiewe resultate gee saam met twee voorafgaande stelle verdunnings (kyk
10.16.2.4.4, voorbeeld A en B);

b) indien minder as drie stelle verdunnings positiewe resultate gee, begin met die stel met die laagste
verdunning (dws dié met die hoogste konsentrasie of die grootste hoeveelheid van die monster) (kyk
10.16.2.4.4, voorbeeld C); of

c) indien slegs een stel verdunnings ‘n positiewe resultaat gee, gebruik hierdie verdunning en die een
wat hoér en laer is (kyk 10.16.2.4.4, voorbeeld D), behalwe wanneer die stel verdunnings wat 'n
positiewe resultaat gee, gevind word op die viak van die eerste verdunning wat berei is. In sodanige
geval is dit nodig om die eerste drie verdunnings vir die berekening van die MPN te kies.

10.16.2.4.3 Bepaling van die MPN-indeks

Bepaal wolgens tabel 4 die MPN-indeks aan die hand van die getal positiewe buise of hottels in elk van
die drie opeenvolgende verdunnings (volgens 10.16.2.4.2(a) tot (C) gekies).

Voorbeeld: Indien die getal positiewe buise of bottels vir die drie opeenvolgende verdunnings 3, 2, 1 is
(kyk 10.16.2.4.4, voorbeeld B), kry dan, deur tabel 4 te raadpleeg, in die eerste drie kolomme die
toepaslike volgorde van die nommers, dws 3, 2, 1, en lees die MPN-indeks, wat in hierdie geval 15 is, in
die vierde kolom af.

10.16.2.4.4 Berekening van die waarskynlikste getal

Bereken die getal koliforme en fekale koliforme bakterieé per 100 m¢ van die watermonster deur die
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MPN-indeks (kyk 10.16.2.4.3) te vermenigvuldig met die resiprook van die laagste verdunning wat gekies
is (dws dié met die hoogste konsentrasie van die monster), vermenigvuldig met 100. Indien die laagste
verdunning wat gekies is, ooreenkom met die buis of bottel wat met 10 m{ gei'nokuleer is, moet die MPN-
indeks eers deur 10 gedeel word. Die resultaat kan uitgedruk word as 'n getal tussen 1,0 en 9,9
vermenigvuldig met 10%, waar x die toepaslike sterkte van 10 is. Venrouensgrense word in tabel 4
aangegee.

Voorbeeld: met verwysing na voorbeeld A in die teks word die MPN-indeks van 15 (kyk 10.16.2.4.3) deur
10 gedeel, dws die volume van die inokulum in die laagste verdunning wat gekies is. Die kwosiént wat
s6 verkry word, dws 1,5, word met 1,0 vermenigvuldig, dws die resiprook van die laagste verdunning (10°
wat gekies is. Die produk 1,5 word dan met 100, die gespesifiseerde verwysingsvolume, vermenigvuldig
om die getal bakterieé per 100 m¢ watermonster te kry.

Voorbeeld A

Toetsmonster : . | ‘
(verdunning 10°) (10 mﬂ) 3 | buise +; 0 buise -

Toetsm‘onster ’ . '
(verdunning 10°% (1 mg) : 2 | buise +; 1buis -

Toetsmonster

Verdunning 10 (1 m) 1 | buis + ;2 buise -

Verdunning 102 (1 mf) : 0 buis + ; 3 buise -
Verdunning 10° (1 m?) : 0 buis + ; 3 buise -

Volgens tabel 4 is die MPN-indeks 15 en die berekening gee 'n MPN van 2 ) S x1x 100, dws 1,5 x 102
bakteried per 100 mé van die watermonster

Voorbeeld B
Toetsmonster _ ' '
(verdunning 10°%) (10 m2) : 3 Dbuise +; 0 buise -
Toetsmonster _ ’ .
(verdunnmg 10% (1 me) : 3  buise +; 0 buise -
Toetsmonster
(verdunning 10°™") (1 m0) : 3 | buise + ; 0 buise -
(verdunning 10%) (1 m{) : 2 | buise + ;1 buis ~
(verdunmng 103) (1mg: | 1 | buis +;2buise-
(verdunnmg 10*‘) (tmg): O buis +;3buise -

Volgens tabel 4 is die MPN-indeks 15 en die berekening gee 'n MPN van 15X 10 X 100 dws
1,5 x 10* bakterieé per 100 m{ van die watermonster. e o :
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Voorbeeld C

Toetsmonster _
(verdunning 10% (10 m¢) : 2 | buise + ; 1 buis -
Toetsmonster o
(verdunning 10°) (1 m¢) : 1 | buis + ; 2 buise -

Toetsmonster
(verdunning 107") (1 mf) : 0 | buis + ; 3 buise -

(verdunning 102) (1 me) : O buis + ; 3 buise -
(verdunning 10°%) (1 mg) : O buis + ; 3 buise -

Volgens tabel 4 is die MPN-indeks 1,5 en die berekening gee 'n MPN van ‘15 X 1x100, dws 1,5 x 10’
bakterieé per 100 m{ van die watermonster.
Voorbeeld D

Toetsmonster : _
(verdunning 10°%) (10 m¢) : 0 | buise + ; 3 buise -
Toetsmonster
(verdunning 10°) (1 m) : 1 | buis + ; 2 buise -

Toetsmonster ‘ '
(verdunning 10°") (1 mﬂ) 0 | buis + ; 3 buise -

Verdunning 102 (1 me) : 0 buis + ; 3 buise -
Verdunning 10 (1 mg) : 0 buis + ;'3 buise -

Voigens tabel 4 is die MPN-indeks 0,3 en die berekening gee ‘n MPN van f':g x1x100, dws 3 x 10°
bakterieée per 100 m{ van die watermonster.
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Tabel 4 — MPN-indeks en vertrouensgrense -

1 i 2 | 3 4 5 | 6
Getal positiewe buise vir _ ;
die drie verdunnings wat gekies is MPN-indeks Vertrousnsgrense
Eerste Tweede Derde >95%
0 0 0 <030 0,00 0,94
0 0 1 0,30 0,01 0,95
0 1 0 0,30 0,01 1,0
0 1 1 0,61 0,12 AT
0 2 0 062 . 0,12 1.7
0 3 0 0,94 0,35 35
1 0 0 0,36 0,02 17
1 0 1 0.72 0,12 1.7
1 0 2 1.1 04 35
9 1 0 0,74 0,13 20
1 1 1 11 0.4 35
1 2 0 1.1 04 35
1 2 1 15 05 38
1 3 0 16 05 38
2 0 0 0,92 0,15 35
2 0 1 14 0.4 35
2 0 2 20 05 38
2 1 0 15 0.4 38
2 1 1 20 05 38
2 1 2 27 09 94
2 2 0 2.1 05 4,0
2 2 1 28 09 9.4
2 2 2 35 09 94
2 3 0 2, 09 9.4
2 3 1 386 09 94
3 0 0 23 05 94
3 0 1 38 09 104
"3 0 2 64 16 181
3 1 0 43 09 18,1
3 1 1 75 17 199
K] 1 2 12 3 36
3 1 3 16 3 38
- 3 2 0 93 18 36
3 2 1 15 3 a8
3 2 2 21 3 40
3 2 3 29 9 ]
3 3 0 24 4 99
3 3 1 46 9 198
3 3 2 110 20 400
3 3 3 >110
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LIVE IN HARMONY WITH NATURE
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THE WEATHER BUREAU HELPS FARMERS |
TO PLAN THEIR CROP

SUNSHINE RECORDER

THE WEATHER BUREAU: DEPARTMENT OF ENVIRONMENTAL AFFAIRS & TOURISM
DIE WEERBURO: DEPARTEMENT VAN OCMGEWINGSAKE EN TOERISME
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THE WEATHER BUREAU: DEPARTMENT OF ENVIRONMENTAL
AFFAIRS AND TOURISM
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I

1

Where is the largest amount of

meteorological information in the
- whole of South Africa available?

‘Waar is die meeste weerkundige
“inligting in die hele Suid-Afrika
| beskzkbaar? | | =

Department of Environmental Affairs and Tourism
Departement van Omgewingsake en Toerisme
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