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This Malaysian Standard, which had been approved by the Food and Agricultural Industry

Standards Committee and endorsed by the Council of the Standards and Industrial Research

Institute of Malaysia (SIRIM) was published under the authority of the SIRIM Council in June,

1988.

SIRIM wishes to draw attention to the fact that this Malaysian Standard does not purport to

include all the necessary provisions of a contract.

The Malaysian Standards are subject to periodical review to keep abreast of progress in the

industries concerned. Suggestions for improvements will be recorded and in due course brought

to the notice of the Committees charged with the revision of the standards to which they refer.

The following references relate to the work on this standard:

Committee reference : SIRIM 401/2/5

Draft for comment : D131 (ISC A)R

Amendments issued since publication

Amd. No Date of issue Text affected
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FOREWORD

This Malaysian Standard was prepared by the Technical Committee on Marine Foods - Fresh,

Frozen and Processed, under the authority of the Food and Agricultural Industry Standards

Committee.

This Malaysian Standard is the first revision of Malaysian Standard MS 675 which was published

in 1980. This revision incorporates a number of modifications. The requirements for ingredients

have been amended according to the Food Regulations 1985. The minimum drained weight of

fish packed in tomato sauce has been reduced from 65% to 60% to be in line with the local

product requirement.

Table I which specifies the levels for metal contaminants such as arsenic, lead, copper, tin and

mercury has been deleted and the levels shall comply with those specified in the above

regulations.

Methods for determining arsenic (appendix D) and copper (appendix F) have been replaced by

atomic absorption spectrophotometric methods. Method for determining lead (appendix E) has

also been incorporated, Microbiological tests (appendix J) have been amended accordingly based

on the current practices.

In the preparation of this standard specification, the following publications were referred to:

(a) Codex Alimentarius Commission - CODEX STAN. 94-1981, Standard for canned sardines

and sardine-type products.

(b) Codex Alimentarius Commission - CODEX STAN. 119-1981, Standard for canned mackerel

and jack mackerel.

(c) Official methods of analysis of the Association of Official Analytical Chemists (AOAC), 13th

edition.
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SPECIFICATION FOR CANNED FISH IN TOMATO SAUCE
(FIRST REVISION)

1. SCOPE

1.1 This Malaysian Standard Specification prescribes the requirements and methods of
sampling and test for fish canned in tomato sauce.

2. PRODUCT DEFINITION

2.1 Canned fish in tomato sauce is the product consisting of the fish of any of the
appropriate species specified in 2.2, packed in tomato sauce and seasoning in hermetically sealed
containers and so processed by heat so as to prevent spoilage.

2.2 If finished product is to be sold under description of sardines in tomato sauce, only fish

of Clupeidae family to be canned and in case of mackerel in tomato sauce, only fish of
Scombridae family to be canned. In case of any species other than those specified families which
are suitable for canning, then, the product shall be labelled and sold under description of ‘name
of fish’ in tomato sauce.

3. REQUIREMENTS

3.1 Ingredient requirements

3.1.1 Fish. This fish shall be of sound quality and fit for human consumption. The fish to be
canned shall be free from heads, tail-tips and entrails. No bones shall protrude conspicuously
from the cuts. Scales, if present shall be removed before canning. The fish shall be cleaned
thoroughly internally and externally under hygienic conditions.

3.1.2 Tomato puree. Canned tomato puree used as such or in the preparation of tomato sauce

shall be suitable for human consumption and, in addition, shall be of thick consistency, deep red
in colour, ripe tomato flavour and shall not contain added sugar. Tomato paste intended for use
in fish canning shall after being diluted have a total soluble solids content of not less than 9.5 %.

3.1.3 Salt. Edible white refined salt shall be used for canning. Brine shall be filtered or
otherwise clarified before use.

3.1.4 Sweetening substances. Sweetening substances shall comply with the requirements of the
Food Regulations 1985.
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3.1.5 Oil. Only refined, pure, clear and deodorized edible vegetable oil having the

characteristic colour shall be used for canning fish. The oil shall be free from any foreign matter
or mineral oil and objectionable flavour and odour.

3.1.6 Food additives. Food additives shall comply with the requirements of the Food
Regulations 1985.

3.2 Physical requirements

3.2.1 Vacuum. The can shall give a negative pressure when punctured. If round cans are used,
the vacuum shall be not less than 150 mm Hg (~15.0 cm).

3.2.2 Packing of the product. The fish shall be neatly packed within the can. Regular packs

shall be reasonably free from cross packs and pieces of skin or section of the vertebrae across the
top of the can.

3.2.3 Drained weight. The drained weight of fish packed in tomato puree or tomato sauce shall
be not less than 60% of the net weight of the contents of the container when tested by the
method prescribed in appendix B.

3.2.4 Colour and appearance. The manufacturing process shall ensure that the product is
attractive in appearance and characteristic, and uniform in colour. The colour shall be
characteristic of good quality canned fish of the particular species. The tomato ingredient shall
have a full, rich, characteristic colour and shall be free from darkening, except that, if the
tomato ingredient is homogenized with oil, a yellow-red colour shall be permissible.

3.2.5 Uniformity of size. The pieces of fish in any container shall be reasonably uniform in

size.

3.2.6 Fill of container. The container shall be filled with fish and packing medium not less

than 90 % of the water capacity of the container. See appendix C for the determination of the fill
of container.

3.2.7 Freedom from defects. The product shall be free from residual clotted blood, scales,

extremely hard bones, abraded material, dirt, grit, parasitic infestation and other extraneous
contaminants. Viscera shall not be present except for the extremity of the anal canal, milt and
roes.

3.2.8 Odour and flavour. The odour and flavour of the product shall be fresh and
characteristic of good quality canned fish of the particular species. The flavour shall be free from
excessive saltiness. No off-odours or off-flavours of any kind shall be present.

3.2.9 Texture. The product shall be firm and tender but free from mushiness.

3.2.10 Container. Containers are to be made of tinplate or other suitable metals and which can
be hermetically sealed, and shall be suitably lacquered. The lacquer used shall be such that it does

not impact any foreign unpleasant taste and smell to the contents of the can and does not peel off

during processing and storage. The lacquer shall not be soluble in brine to any extent.
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3.3 Other requirements

3.3.1 The product shall comply with the levels for arsenic, lead, copper, tin and mercury

specified in the Food Regulations 1985 when tested by the methods prescribed in appendices D,
E, F, G and H, respectively.

3.3.2 The product shall satisfy the microbiological tests as prescribed in appendix J.

4. HYGIENE

4.1 The product shall be prepared under strict hygienic conditions in accordance with good
manufacturing ~iractices and to relevant public health requirements currently enforced.

5. PACKING AND LABELLING

5.1 Packing. Unless agreed upon otherwise between the purchaser and the vendor, the cans
shall be packed in cases sufficiently strong to withstand rough handling by rail, road and sea

transport without damage to their contents.

5.2 Labelling. The labelling of the cans may be done either by printing or lithographing, on
the cans themselves or by attaching labels printed on paper, subject to agreement between the
purchaser and the vendor.

5.2.1 Each container shall be suitably labelled so as to give the following information:

5.2.1.1 name and brand of the product (include type of the fish used);

5.2.1.2 name and address of the manufacturer and/or packer, or the owner of the rights of

manufacture or packing or the agent of any of them;

5.2.1.3 minimum net weight of the contents of the containers;

5.2.1.4 minimum drained weight of the contents of the container;

5.2.1.5 list of ingredients, in descending order of the proportions used by weight in the product;

5.2.1.6 code number indicating batch and/or date of manufacturer;

5.2.1.7 expiry date marking.

5.3 Each container may by arrangement with the Standards and Industrial Research Institute
of Malaysia be marked with the Certification Mark of SIRIM, provided the product conforms to
the requirements of this Malaysian Standard.

6. LEGAL REQUIREMENTS

6.1 The product shall in all other aspects comply with the requirements of the Food
Legislations currently enforced in Malaysia.
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7. SAMPLING

7.1 Representative samples for carrying out the necessary tests shall be obtained according

to the method prescribed in appendix A.

8. TESTS

8.1 Tests specified in 3.2 and 3.3 shall be carried out according to the methods given in the
appropriate appendices.

9. QUALITY OF REAGENTS

9.1 Unless otherwise specified, the chemicals used shall be recognized analytical reagent
quality, that is, they shall not contain impurities which affect the results of the test. Distilled
water, or water of at least equal purity shall be used. Solutions shall be prepared fresh and
filtered where necessary.
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Appendix A

Method of sampling

Al. GENERAL REQUIREMENTS OF SAMPLING

A1.1 Samples shall be stored in such a manner that the temperature of the product does not
vary unduly from normal temperature.

A1.2 Samples shall bear the following details:

Al.2.1 time and date of sampling;

Al.2.2 name of manufacturer;

A1.2.3 name of sampler;

A1.2.4 other relevant particulars.

A1.3 Sampling shall be done by the interested parties or by a representative authority.

A1.4 Samples should be sent as quickly as possible to the testing laboratory.

A2. SCALE OF SAMPLING

A2.1 Lot. In any consignment, all the cases containing cans of the same size and from the

same batch of manufacture shall constitute a lot. If the consignment is declared to consist of
different batches of manufacture, the batches shall be marked separately and the groups of cases
in each batch shall constitute separate lots.

A2.2 The number of cases shall be selected at random from a lot according to table 1.

A2.3 From each of the cases selected, draw at random one can for testing the physical and
chemical requirements.

A2.4 In addition to the cans selected as in A2.3, 8 cans shall be selected at random as far as
possible from all the cases selected (see A2.2) for microbiological tests.

A3. NUMBER OF TESTS

A3.1 Each of the cans selected as in A2.3 for testing the physical and chemical requirements
shall be tested for vacuum.

A3.2 After testing for vacuum the contents of all the cans shall be taken and mixed together
to form a composite sample. The composite samples so formed shall be tested for heavy metals

(see appendices D, E, F, G and H).
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A4. CRITERION FOR ACCEPTANCE

A4.1 If, on testing, the sample is found to conform to the requirements specified in the
standard, the lot shall be accepted.

Table 1. Scale of sampling

No. of cases in the lot No. of cases to be selected

2- 8 2

9- 27 3

28- 64 4

65 — 125 5

126- 216 6

217- 343 7

344- 512 8

513- 729 9

730 - 1000 10

1001 and over 10 + 1 for each additional 200 units or fraction

thereof over 1000

10



MS 675: 1988

Appendix B

Determination of drained weight

B1. APPARATUS

B1.l BS sieve no. 8 or equivalent

B2. PROCEDURE

B2.1 Weigh the unopened container (W
1

). Partially cut out the lid and transfer the contents of
a container to a clean and dry sieve (Bl.l), which had been weighed accurately (W

2
). Allow to

drain for at least 5 mm and weigh the sieve with the contents (li’
3
). The difference between the

weight of the sieve with the contents and the weight of empty sieve gives the drained weight.

B2.2 Wash, dry and weigh the empty container with the lid (liT
4
). The difference between the

weight of the unopened container (W
1
) and the weight of the empty container and lid gives the

net weight of the contents.

B3. CALCULATION

B3.1 The drained weight is calculated as the percentage of the net weight of the contents of

the container.

(W
3

— W
2

)
Drained weight, % = x 100

(J’V
1

- W
4

)

where,

is the weight (g) of unopened container;

is the weight (g) of sieve;

is the weight (g) of sieve with the contents;

is the weight (g) of empty container with the lid.
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Appendix C

Determination of fill of container

Cl. APPARATUS

C1.1 Top pan balance

C1.2 Rotary can opener

C2. PROCEDURE

C2.1 The containers selected shall be undamaged in all respects. Carefully open the container
and note the level of the contents by means of a pencil mark on the internal surface of the can.
Discard the contents, wash, dry and weigh the container.

C2.2 Fill the container with distilled water at 27 ± 2°C to the height of the contents. Weigh
the filled container. Subtract the weight of the container (C2.l) from this weight to give the
weight of water equivalent to the volume of the contents.

C2.3 Fill the container with distilled water at 27 ± 2°C to a distance of 4.76 mm (3/16 in.)
below the top level of the container, if the container has a double seam. (For other containers, fill
up to the top of the container). Weigh the filled container. Subtract the weight of the container
(C2. 1) from this weight to give the weight of the water equivalent to the full volume of the
container.

C3. CALCULATION

Wi
Fill of container, % x 100

w2

where,

W
1

is the weight (g) of remaining water equivalent to volume of containers;

is the weight (g) of water equivalent to full volume of container.
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Appendix D

Determination of arsenic

Dl. APPARATUS

Usual laboratory equipment not otherwise specified, and

Dl.l Atomic absorption spectrophotometer, installed with hydride generation apparatus and
with the following parameters: wavelength at 193.7 nm, slit setting - 0.7 nm, light source -

electrodeless discharge lamp and flame type - air/acetylene flame; lean, blue.

The hydride generation apparatus includes a reaction flask, a reductant reservoir and all

pneumatic components for control of the carrier gas and transport of metallic vapours to the
quartz cell;. Example of the hydride generation apparatus is shown in fig. 1.

Dl .2 Crucible

Dl.3 Electric hot plate

Dl.4 Muffle furnace, maintained at 500°C

Dl.5 Volumetric flask, 100 ml

D2. REAGENTS

D2.l Nitric acid solution, 20 % v/v

D2.2 Potassium hydroxide solution, 20 % w/v

D2.3 Sulphuric acid solution, I % v/v

D2.4 Sulphuric acid solution, 20 % v/v

D2.5 Arsenic stock solution. (1,000 .ug As/mi). Dissolve 1.320 g arsenic trioxide (As
2

0
3

) in 25
ml 20 % w/v potassium hydroxide solution (D2.2). Neutralize with 20 % v/v sulphuric acid
solution (D2.4) with a phenolphthaiein as indicator. Make up to I litre with 1 % v/v sulphuric
acid solution (D2.3). Commercial arsenic standard solution may also be used.

D2.6 Arsenic working standard solution (I ..i.ig As/mi). Prepare the working standard solution
by appropriate dilution of the stock solution (D2.5) with 1.5 % v/v hydrochloric acid solution
(D2.7).

For calibration, use 10 ,ul, 25 ~ui and 50 .ul aliquots corresponding to 10 jig, 25 pg and 50 pg
arsenic, respectively.
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D2.7 Diluent, 1.5 % v/v hydrochloric acid solution.

D2.8 Reductant, 3 % w/v sodium borohydride in 1 % w/v sodium hydroxide solution. Solution

should be prepared fresh and filtered before use.

D3. PROCEDURE

D3.l Sample preparation

D3.l.1 Accurately weigh 4 g of the sample into a crucible (Dl.2) and char on an electric hot
plate (D1.3) or over a low flame. Place the crucible in a cold muffle furnace (Dl.4) and bring to
500°C. Ash for 2 h to 4 h to white ash.

Cool and add 15 ml 20 % v/v nitric acid solution (D2.1) to the crucible and break up the ash.
Filter through acid-washed no. 42 Whatman paper into a 100 ml volumetric flask (Dl.5). Wash
the residue and paper three times with deionized water. Dilute the filtrate to volume with
deionized water. Dilute the above solutions with deionized water to place the concentration of
arsenic in a suitable range, if necessary.

D3.2 Analysis

D3.2.l Dispense 10 .ul arsenic working standard solution (D2.6) into a reaction flask (Dl.!).

Make up the volume to 10 ml with the diluent (D2.7).

D3.2.2 Connect the flask to the hydride generation apparatus (Dl.1). Push down and hold the
plunger for 10 s to dispense the reductant (D2.8) into the sample solution. Record the maximum
reading of the absorbance. Remove the reaction flask.

D3.2.3 Repeat the procedures in D3.2.1 and D3.2.2 using 25 .ul and 50 .ul arsenic working

standard solution (D2.6).

D3.2.4 Transfer 50 ..ul of the sample solution into a reaction flask (D1.1). Make up the volume
to 10 ml with the diluent (D2.7).

D3.2.5 Proceed as in D3.2.2.
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Reaction

flask

Reductant

reservoir

C is the amount (iig) of arsenic in the sample solution;

D is the dilution factor, if used;

Volume (ml) of final solution

Volume (ml) of aliquot taken for dilution

V is the volume (ml) of sample aliquot taken for analysis;

W is the weight (g) of sample.

D4. CALCULATION

C x D x 100
Arsenic, pg/g =

V x W

where,

Figure 1. Hydride generation apparatus
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Appendix E

Determination of lead

El. APPARATUS

Usual laboratory equipment not otherwise specified, and

El .1 Atomic absorption spectrophotorneter, with the following parameters: wavelength at 283.3
nm, slit setting - 0.7 nm, light source - electrodeless discharge lamp or hollow cathode lamp, and
flame type — air/acetylene flame; lean, blue.

E1.2 Crucible

E1.3 Electric hot plate

E1.4 Muffle furnace, maintained at 500°C

E1.5 Volumetric flask, 100 ml

E2. REAGENTS

E2.l Nitric acid solution, 1 % v/v

Eli Nitric acid solution, 20 % v/v

E2.3 Lead stock solution. (1,000 ~ugPb/mi). Dissolve 1.598 g of lead nitrate (Pb (NO
3

)
2

) in 1
% v/v nitric acid solution (E2.I) and dilute to 1 litre with 1 % v/v nitric acid solution (E2.l).
Commercial lead standard solution may also be used.

E2.4 Lead working standard solutions. Prepare the working standard solutions by appropriate

dilutions of the stock solution (E2.3) with I % v/v nitric acid solution (E2.1).

E3. PROCEDURE

E3.1 Sample preparation

E3.1.l Accurately weigh 4 g of the sample into a crucible (E1.2) and char on an electric hot
plate (El.3) or over a low flame. Place the crucible in a cold muffle furnace (El.4) and bring to
500°C. Ash for 2 h to 4 h to white ash.
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Cool and add 15 ml 20 % v/v nitric acid solution (E2.2) to the crucible and break up the ash.
Filter through acid-washed no. 42 Whatman paper into a 100 ml volumetric flask (El.5). Wash the
residue and paper three times with deionized water. Dilute the filtrate to volume with deionized
water.

E3.2 Analysis

E3.2.l Dilute the above solutions with deionized water to place the concentration of lead in a

suitable range.

E3.2.2 Determine the lead concentration against similar standards and blank as described in the
standard conditions of particular atomic absorption spectrophotometer.

E4. CALCULATION

C x D x 100
Lead, .ug/g =

w

where,

C is the concentration (xig/ml) of sample solution;

D is the dilution factor, if used;

Volume (ml) of final solution

Volume (ml) of aliquot taken for dilution

W is the weight (g) of sample.
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Appendix F

Determination of copper

Fl. APPARATUS

Usual laboratory equipment not otherwise specified, and

Fl .1 Atomic absorption spectrophotometer, with the following parameters: wavelength at 324.8
nm, slit setting - 0.7 nm, light source-hollow cathode lamp, and flame type - air/acetylene flame;

lean, blue.

Fl.2 Crucible

F1.3 Electric hot plate

Fl .4 Muffle furnace, maintained at 500°C

Fl.5 Volumetric flask, 100 ml

F2. REAGENTS

F2.l Nitric acid solution, (1 + I)

F2.2 Nitric acid solution, 1 % v/v

F2.3 Nitric acid solution, 20 % v/v

F2.4 Copper stock solution. (1,000 jig Cu/mi). Dissolve 1,000 g of copper metal in a minimum
volume of (1 + 1) nitric acid solution (F2.1). Dilute to I litre with 1 % v/v nitric acid solution
(F2.2). Commercial copper standard solution may also be used.

F2.5 Copper working standard solutions. Prepare the working standard solutions by

appropriate dilutions of the stock solution (F2.4) with I % v/v nitric acid solution (F2.2).

F3. PROCEDURE

F3.l Sample preparation

F3.1.1 Accurately weigh 4 g of the sample into a crucible (F1.2) and char on an electric hot
plate (Fl.3) or over a low flame. Place the crucible in a cold muffle furnace (F1.4) and bring to
500 °C. Ash for 2 h to 4 h to white ash.

18



MS 675: 1988

Cool and add 15 ml 20 % v/v nitric acid solution (F2.3) to the crucible and break up the ash.
Filter through acid-washed no. 42 Whatman paper into a 100 ml volumetric flask (Fl.5). Wash the
residue and paper three times with deionized water. Dilute the filtrate to volume with deionized
water.

F3.2 Analysis

F3.2.l Dilute the above solutions with deionized water to place the concentration of copper in a

suitable range.

F3.2.2 Determine the copper concentration against similar standards and blank as described in

the standard conditions of particular atomic absorption spectrophotometer.

F4. CALCULATION

C x D x 100
Copper, jig/g =

w

where,

C is the concentration (pg/mi) of sample solution;

D is the dilution factor, if used;

Volume (ml) of final solution

L Volume (ml) of aliquot taken for dilution

W is the weight (g) of sample.

19



MS 675 : 1988

Appendix G

Determination of tin

Gl. APPARATUS

Usual laboratory equipment not otherwise specified, and

G1 .1 Atomic absorption spectrophotometer, installed with hydride generation apparatus and
with the following parameters: wavelength at 286.3 nm, slit setting - 0.7 nm, light source -

electrodeless discharge lamp and flame type — air/acetylene flame; lean, blue.

The hydride generation apparatus includes a reaction flask, a reductant reservoir and all
pneumatic components for control of the carrier gas and transport of metallic vapours to the
quartz cell. Example of the hydride generation apparatus is shown in fig. 1.

Gl.2 Crucible

Gl.3 Electric hot plate

Gl.4 Muffle furnace, maintained at 500°C

Gl.5 Volumetric flask, 100 ml

G2. REAGENTS

G2.l Hydrochloric acid, concentrated ~ 1.18 g/ml)

G2.2 Hydrochloric acid solution, 1.5 % v/v)

G2.3 Nitric acid solution, 20 % v/v

G2.4 Tin stock solution, (1,000 jig Sn/ml). Dissolve 1.000 g tin metal in 100 ml concentrated
hydrochloric acid (G2.1) and dilute to 1 litre with deionized water. Commercial tin standard

solution may also be used.

G2.5 Tin working standard solution (1 jig/Sn/mI). Prepare the working standard solution by
appropriate dilution of the stock solution (G2.4) with 1.5 % v/v hydrochloric acid solution (G2.2).

For calibration, used 20 p1, 50 p1 and 100 p1 aliquots which are corresponding to 20 jig, 50 ~g and
100 pg tin, respectively.

G2.6 Diluent, saturated boric acid solution, approximately 50 g/1.

G2.7 Reductant, 3 % w/v sodium borohydride in I % w/v sodium hydroxide solution. Solution

should be prepared fresh and filtered before use.
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G3. PROCEDURE

G3.l Sample preparation

G3.l.1 Accurately weigh 4 g of the sample into a crucible (Gl.2) and char on an electric hot
plate (GI .3) or over a low flame. Place the crucible in a cold muffle furnace (Gi .4) and bring to
500°C. Ash for 2 h to 4 h to white ash.

Cool and add 15 ml 20 % v/v nitric acid solution (G2.3) to the crucible and break up the ash.
Filter through acid-washed no. 42 Whatman paper into a 100 ml volumetric flask (G1.5). Wash

the residue and paper three times with deionized water. Dilute the filtrate to volume with
deionized water. Dilute the above solutions with deionized water to place the concentration of tin
in a suitable range, if necessary.

G3.2 Analysis

G3.2.1 Dispense 20 p1 tin working standard solution (G2.5) into a reaction flask (G1.1). Make
up the volume to 25 ml with the diluent (G2.6).

G3 .2.2 Connect the flask to the hydride generation apparatus (G 1.1). Push down and hold the
plunger for 10 s to dispense the reductant (G2.7) into the sample solution. Record the maximum
reading of the absorbance. Remove the reaction flask.

G3.2.3 Repeat the procedures in G3.2.l and G3.2.2 using 50 p1 and 100 p1 tin working standard
solution (G2.4).

G3.2.4 Transfer 100 p1 of the sample solution into a reaction flask (Gl.1). Make up the volume
to 25 ml with the diluent (G2.6).

G3.2.5 Proceed as in G3.2.2.

G4. CALCULATION

C x D x 100
Tin, ug/g =

VxW

where,

C is the amount (jig) of tin in the sample solution;

D is the dilution factor, if used;

Volume (ml) of final solution

[ Volume (ml) of aliquot taken for dilution

V is the volume (ml) of sample solution taken for analysis;

W is the weight (g) of sample.
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Appendix H

Determination of mercury

111. APPARATUS

Usual laboratory equipment not otherwise specified, and

Hl.l Atomic absorption spectrophotometer. Equipped with Hg hollow cathode lamp and gas

flow-through cell(fig. 2), 25 (id) x 115 mm with windows cemented in place.

Operating conditions: Wavelength 253.7 nm
Slit width 160 urn
Lamp current 3 ma

Hl.2 Diaphragm pump. Neptune Dyna-Pump or equivalent, Coat the diaphragm and internal

parts of the pump with acrylic-type plastic spray. Use 16 gauge Teflon tubing for all connections.

Hl.3 Water condenser. 12 (id) x 18 (id) x 400 mm borosilicate, 24/40 joint, modified to hold 6

mm Raschig rings. Fill condenser with Raschig rings to a height of 100 mm. Place 20 mm layer
of 4 mm diameter glass beads on top of the rings.

111.4 Gas inlet adapter

111.5 Digestion flask, 250 ml flat-bottomed boiling flask.

111.6 Volumetric flask, 100 ml.

112. REAGENTS

112.1 Reducing solution. Mix 50 ml sulphuric acid, (95.0 % to 98.0 % H
2
SO

4
) with

about 300 ml water. Cool to room temperature and dissolve 15 g sodium chloride, 15 g
hydroxylamine sulphate and 25 g stannous chloride in the solution. Dilute to 500 ml with water.

H2.2 Diluting solution. To a 1 litre volumetric flask containing 300 ml to 500 ml water, add 58

ml nitric acid, (69.0 % to 71.0 % HNO
3
) and 67 ml sulphuric acid (95.0 % to 98.0 % H

2
S0

4
).

Dilute to volume with water. -

112.3 Magnesium perchlorate. Drying agent placed in filter flask (fig. 2) (Caution, Mg (dO
4
)
2
)

is explosive when in contact with organic substances). Replace as needed.

H2.4 Sodium molybdate solution, 2 %.

H2.5 Mercury standard solutions

H2.5.l Stock solution. 1,000 ug Hg/mi. Dissolve 0.1354 g mercury chloride in 100 ml water.
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112.5.2 Working solution. 1 ug Hg/mi. Dilute I ml stock solution (H2.5.1) to 1 litre with 1 N

sulphuric acid. Prepare fresh daily.

112.6 Sulphuric acid, 1 8N

H2.7 Nitric acid, 7N

112.8 Nitric acid-perchloric acid, (1 + 1)

H3. PROCEDURE

113.1 Weigh 5.0 g of the sample into the digestion flask (111.5). Add 25 ml 18 N sulphuric acid
(112.6), 20 ml 7 N nitric acid (H2.7), 1 ml of 2 % sodium molybdate solution (H2.4) and 5 to 6
boiling chips. Connect the condenser (111.3) (with water circulating through it) and apply gently
heat for about I h. Remove the heat and let stand for 15 mm. Add 20 ml of nitric acid-perchloric

acid (1. + 1) (H2.8) through the condenser. Turn off the water circulating through the condenser

and boil vigorously until white fumes appear in the flask. Continue heating for 10 mm and cool.
Then cautiously add 10 ml of water through the condenser while swirling the liquid in the flask.
Again boil the solution for 10 minutes. Remove the heat and wash the condenser with three 15 ml

portions of water. Cool the solution to room temperature. Completely transfer the digested sample
with water to the 100 ml volumetric flask (Hl.6) and dilute to volume with water. Transfer 25.0
ml aliquot from each sample to another digestion flask. Adjust the volume to about 100 ml with

the diluting solution (H2.2).

113.2 Adjust the output of the pump to about 2 litres air/mm. by regulating the speed of the

pump with a variable transformer. Connect the apparatus as in fig. 2 except for the gas inlet
adapter.

16 Gauge Teflon Tubing

-m

11.5 cm Cell

Vent with Clomp

Figure 2. Apparatus for flameless atomic absorption analysis
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With the pump working and the spectrophotometer (H1.l) zeroed, add 20 ml of the reducing
solution (H2.l) to the diluted aliquot. Immediately connect the gas inlet adapter and aerate for
about 3 mm. (Adjust the aeration time to obtain maximum absorbance). Record A, disconnect the
pressure on the outside of the pump, and open the vent on the filter flask to flush the system.

H3.3 Prepare the reagent blank and the standard curve by adding 0 jig, 0.2 ug, 0.5 jig, 1.0 jig,

1.5 ~g and 2.0 pg mercury to a series of digestion flasks. To each flask add 100 ml of the diluting
solution (H2.2). Finally, add the reducing solution (112.1) and aerate the standards as for the
sample.

H3.4 Plot A against pg mercury. Determine the ~g mercury in the aliquot from the curve.

114. CALCULATION

M
Mercury, pg/g = —

W

where,

M is the weight (jig) of mercury in the aliquot from the curve,

W is the weight (g) of sample.
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Appendix J

Microbiological tests

Ji. APPARATUS

Usual laboratory equipment not otherwise specified, and

Jl.l Sterilizing ovens, controlled at 170°c.

J1.2 Can opener, sterile

Jl.3 Pipettes, sterile, I ml, 2 ml and 100 ml (preferably wide mouth).

Jl.4 Petri dishes, sterile, for covering the test sample.

J1.5 Spatula, sterile

Jl.6 Autoclave, controlled at 121 ± 1°C.

Jl.7 Blender, made of material able to withstand a sterilizing temperature of 170°C or
stomacher.

Jl.8 Test tubes, 30 ml.

J1.9 Erlenmeyer flasks, 100 ml, 250 ml and 1,000 ml.

Jl.lO Incubator, controlled at 37 ± 1°C and at 55 ± 1°C.

J1.ll Water-bath, controlled at 45 ± 1°C.

J1.12 pH meter

J2. MEDIA

Culture tests should be done on two types of media:

(a) Dextrose tryptone broth

(b) Liver broth

J2.1 Dextrose tryptone broth

J2.1 .1 Composition

Tryptone 10.0 g
Dextrose 5.0 g
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Potassium hydrogen phosphate (K
2
HPO

4
) 1.25 g

Yeast extract 1.0 g
2 % alcoholic solution of bromocresol purple 2.0 g
Distilled water 1,000 ml

J2.l.2 Preparation. Dissolve the ingredients in distilled water and heat in a water-bath (31.11)

to completely dissolve the media. Adjust the pH to 6.7 by means of the pH meter (31.12).

Dispense the media in 20 ml quantities into test-tubes (J1.8). Autoclave (31.6) at 121 ± 1°C for 20
mm.

J2.2 Liver broth

J2 .2.1 Composition

Ground beef liver 500 g
Tryptone 10.0 g
Dipotassium hydrogen phosphate (K

2
HPO

4
) 1.0 g

Soluble starch 1.0 g
Distilled water 1,000 ml

J2.2.2 Preparation. Boil 500 g of ground beef liver in 1,000 ml of distilled water for 1 h.
Adjust the pH to 7.6. Strain through several thickness of muslin, and make up to volume to 1,000
ml with distilled water. Add the tryptone, dipotassium hydrogen phosphate and soluble starch.
Mix well and refuter. Transfer 15 ml quantities of the media into cotton-plugged test-tubes and

to each test—tube add liver particles previously removed to a depth of 2.5 cm. Autoclave (J1.6) at
121 ± 1°C for 20 mm. The media should be prepared fresh when required for use.

J3. PROCEDURE

J3.l Incubation of samples

J3.l.l For mesophilic organisms, all samples, except in the case of swelled cans, shall be
incubated for two weeks at 37± 1°C, before any culture tests are conducted.

J3.l.2 For thermophilic organisms, all samples, except in the case of swelled cans, shall be
incubated for one week at 55 ± 1°C before any culture tests are conducted.

J3.2 Preparation of cans

J3.2.1 Prior to the withdrawal of a sample, the can shall be cleaned thoroughly with soap and
water, the ends wiped with alcohol and sterilized by flaming. The ends of soft-swollen and hand-
swollen cans shall be sterilized by strong disinfectants like 5 % phenol. The disinfectant shall be
allowed to act for at least 15 mm. before the cans are opened.

J3.3 Opening cans

J3.3.1 The cans shall be opened using a sterile opener (Jl.2). The opened can shall be covered

by a sterile petri dish (Jl.4).

J3.4 Preparation of sample
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J3.4.l Using aseptic methods, remove 10 g of the sample (taken from the side as well as from

the centre of the can) into sterile screw-capped wide-mouthed bottle or flask, containing 90 ml
of Ringer’s solution. Homogenize the contents in a sterile blender or stomacher (31.7) for not
more than 3 mm.

J3.5 Culturing procedure

J3.5.1 For aerobic niesophiles (fiat—sour organisms). Inoculate 2 ml of the sample into each of
the four tubes containing 20 ml of dextrose tryptone broth (32.1) and incubate the tubes at 37 ±

1°C for 48 h.

J3.5.2 For anaerobic mesophiles. Exhaust the tubes containing liver broth (32.2) by steaming or
heating in a water-bath (11.11) and then cooled to 45°C or less. Pipette 2 ml of the sample into
each of the four tubes. Immediately after inoculation stratify the liver broth by layering it with a
sealing mixture. or paraffin or plain agar. Incubate the tubes at 37 ± 1°C for 48 h.

(Sealing mixture is composed of:

Paraffin wax 1 part
Vaseline I part
Mineral oil 4 parts)

J3.5.3 For aerobic thermophiles. Inoculate 2 ml of the sample into each of the four tubes
containing 20 ml of dextrose tryptone broth (32.1). Incubate the tubes at 55 ± 1°C for 48 h.

J3.5.4 For anaerobic thermophiles. Exhaust the tubes containing liver broth (J2.2) by steaming

or heating in a water-bath (31.11) and then cooled to 45°C or less. Continue from ‘Pipette 2 ml of
the sample into ‘ in J3.5.2. Incubate the tubes at 55 ± 1°C for 48 h.

J4. RESULTS AND INTERPRETATION

J4.l Growth of aerobic mesophiles is indicated by acid production in the aerobic broth tubes.
The colour of the media changes from purple to yellow.

J4.2 Growth of anaerobic mesophiles is indicated by turbidity in the liver broth tubes. Some
organisms produce gas which often pushes the sealing mixture plug towards the top of the tube.
Some organisms also digest the liver particles.

J4.3 Growth of aerobic thermophiles is indicated by acid production in the aerobic broth
tubes. The colour of the media changes from purple to yellow.

J4.4 Growth of anaerobic thermophiles is indicated by turbidity in the liver broth tubes.
Some organisms produce gas which often pushes the sealing mixture plug towards the top of the
tube. Some organisms also digest the liver particles.

J4.5 The samples are deemed to have been contaminated or failed the test if growth is

observed in any of the four tubes in each test.

J5. REPORTING

J5.1 Report as the aerobic mesophiles/thermophiles and anaerobic mesophiles/thermophiles

being positive or negative.
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