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

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

Institute of Malaysia (SIRIM) was published under the authority of the SIRIM Board

in December, 1993.

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 481/15

Draft for comment: D297 (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 Working Group on Sauces under the authority
of the Food and Agricultural Industry Standards Committee.

This standard is the first revision of Malaysian Standard MS 513, Specification for caramel
in the manufacture of soya sauce which was published in 1977. The revision incorporates a
number of modifications.

The major changes featured in this revision were as follows:

(1) High fructose glucose syrup included under water-soluble carbohydrate.

(2) The maximum limit of suiphated ash content was decreased from 6% to 5%.

(3) The pH of 10% w/v solution was decreased from range 6.0 - 7.0 to 4.5 - 6.0.

(4) The maximum limit of lead content was decreased from 5 ppm to 2 ppm.

In this revision, the following documents were also referred to:

(1) Specification for caramel manufactured locally.

(2) Malaysian Food Regulation, 1985.

(3) Food Chemical Codex. Third edition (1981) published by the National Academy Press
Washington D.C.

This standard is to be used in conjunction with MS 1120, Methods of sampling and test for
sauces.

This Malaysian Standard supersedes MS 513: 1977.
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SPECIFICATION FOR CARAMEL IN THE MANUFACTURE OF
SOYA SAUCE (FIRST REVISION)

1. Scope

1.1 This Malaysian Standard specification prescribes the requirements and methods of
test for caramel in the manufacture of soya sauce. This specification is not applicable
to caramel used in the manufacture of other food and beverage products.

2. Definition

2.1 Caramel for the manufacture of soya sauce is a viscous dark brown or black liquid
with a smooth consistency. It is soluble in water.

2.2 It is manufactured by the action of heat on water-soluble carbohydrates or their
mixtures with or without the use of suitable catalysts.

3. Raw materials

3.1 The water-soluble carbohydrates that may be used in the manufacture of caramel are:

~.1.1 Dextrose

3.1.2 Glucose

3.1.3 Hydrol*

3.1.4 Invert sugar

3.1.5 Molasses

3.1.6 Sugar (Sucrose)

3.1.7 High fructose glucose syrup.

3.2 Suitable acids that may be used as catalysts are:

3.2.1 Acetic acid

3.2.2 Citric acid

3.2.3 Hydrochloric acid

Hydrol is the by-product of dextrose manufacture.

5



MS 513: 1993

3.2.4 Phosphoric acid

3.2.5 Sulphuric acid

3.2.6 Sulphurous acid

3.3 Suitable alkalis that may be used as catalysts are:

3.3.1 Ammonia/Ammonium hydroxide

3.3.2 Potassium/Sodium hydroxide

3.4 Suitable inorganic salts that may also be used as catalysts are:

3.4.1 Ammonium bicarbonate

3.4.2 Potassium/Sodium carbonate

3.4.3 Potassium/Sodium phosphate

3.4.4 Potassium/Sodium sulphate

3.4.5 Potassium/sodium sulphite

4. Requirements
4.1 Caramel shall be the product which have the characteristic odour of burnt sugar and

a pleasant slightly sweet taste.

4.2 Caramel shall contain no added preservatives.

4.3 Caramel shall contain no added colouring matter.

4.4 Food grade anti-foam may be used in the manufacture of caramel. A minimum
amount should be used, consistent with good manufacturing practice.

4.5 The product shall comply with the requirements prescribed in Table 1.

5. Hygiene

5.1 The product shall be processed and packed under hygienic conditions in premises
licensed in accordance with the public health legislations currently in force in Malaysia.
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Item No.

1.

2.

3.

4.

5.

Property

Identification tests

Stability in 20% w/v salt solution

Total solids, % w/w, mm.

Sulphated ash, % w/w, max.

pH, 10% w/v solution

Requirements

To pass test

No black specks or precipitate

80%

5%

4.5 to 6.0

Methods of test,
refer to * MS 1120

(clause)

Appendix A of this standard

Appendix B of this standard

3

Appendix C of this standard

Appendix D of this standard

6.

7

8.

g

10.

Colour intensity, °EBC, mm.

Arsenic, ppm, max.

Lead, ppm, max.

Copper, ppm, max.

Iron, ppm, max.

io,ooo

1

2

20

40

Appendix E of this standard

11

12

13

Appendix F of this standard

6. Packaging and labelling

The following packing requirements shall apply:

the product shall be packed in suitable clean and new containers;

the container shall be properly sealed;

the container shall not be buckled or dented.

Each container shall be marked legibly and indelibly or a label shall be attached to the
container with the following information:

name of the product;

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

manufacture or packing or agent of any of them;

minimum net weight;

list of ingredients in descending order of proportions used in the product, as per
labelling requirement stipulated in the current Malaysian Food Regulations;

code number or marking device indicating date, month and year of manufacture;

date of expiry;

* Methods of sampling and test for sauces

Table 1. Requirements for caramel

6.1

6.1.1

6.1.2

6.1.3

6.2

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

7



MS 513: 1993

6.2.7 country of origin.

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

7. Legal requirement

7.1 The product shall in all other aspects comply with the requirements of the legislations
currently in force in Malaysia.

8. Sampling and testing

8.1 Method of sampling shall be drawn according to the method prescribed in the
Malaysian Standard ~MS1120.

8.2 Representative samples of the product shall be tested according to the method
prescribed in the Malaysian Standard *MS 1120 and the relevant appendices of this
standard.

9. Quality of reagents

9.1 Unless otherwise specified chemicals used in analysis shall be of a recognized
analytical reagent quality i.e. they shall not contain impurities which affect the results
of the tests.

9.2 Distilled water or water of at least equal purity shall be utilized. Solutions shall, where
necessary, be freshly prepared and filtered.

10. Compliance

10.1 When on testing, each of the samples is found to conform to the requirements
specified in this Malaysian Standard specification, the lot, batch or consignment from
which the samples have been drawn shall be deemed to comply with this standard
specification.

* Methods of sampling and test for sauces.
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Appendix A

Identification tests

Al. Reagents

Al .1 Zinc chloride solution, 5% wlv.

Al .2 Potassium hydroxide solution, 2% w/v.

Al.3 Acetic acid solution, 10% w/v.

A1.4 Ethanol, 100% v/v.

Al.5 Precipitating reagent made up of ~ mixture of 2 parts of phenylhydrazine
hydrochloride, 3 parts sodium acetate and 20 parts of water. This reagent must be
freshly prepared.

A2. Procedure

A2.l One part of the sample dissolved in 1000 parts of water shall yield a clear, non-hazy,
solution having a distinct colour. On exposure to sunlight for 6 hours, the colour of
this solution shall not change and no precipitate is formed.

A2.2 Spread a thin layer of the sample on a glass slide. The layer shall be transparent and
have a distinct reddish-brown colour.

A2.3 Fill a centrifuge tube with 20 ml of a 1% wlv solution of the sample. Add 2 ml of zinc
chloride solution and 2 ml of potassium hydroxide solution, stir well and centrifuge.
Pour off the supernatant and add 25 ml of boiling water to the mixture, centrifuge and
pour off the supernatant again. Repeat this procedure until the supernatant is
colourless. Dissolve the precipitate with 15 ml of acetic acid solution, neutralize
carefully and filter. Divide the filtrate into 2 parts. To one part of the filtrate in a glass
stoppered cylinder, add 3 ml to 5 ml paraldehyde and just enough absolute alcohol to
form a homogenous solution. The formation of a brownish precipitate on standing
indicates the presence of caramel. To the other part of the filtrate add an equal
volume of the precipitating reagent. A dark brown precipate indicates the presence
of caramel.
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Appendix B

Determination of stability in salt solution

BI. Reagents

BI .1 Sodium chloride solution, 20% w/v.

Filter the solution through filter aid.

B2. Procedure

B2.1 Weigh 10 g of the sample and dissolve the sample’ completely in 100 ml of 20% w/v
of sodium chloride solution in a beaker. Cover the beaker and let it stand for 24 hours
at 30°C.

B2.2 Stir and filter the solution through a general purpose laboratory filter paper. Dry the
filter paper and observe for black specks or precipitate. The sample shall be deemed
to fail the test if there are any black specks or precipitate.
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Appendix C

Determination of sulphated ash

Cl. Reagents

C1.l Sulphuric acid concentrated (sp gr 1.84 at 20°C).

C2. Procedure

C2.1 Accurately weigh I g of the sample into a tared platinum dish. Moisten the substance
with a few drops of concentrated sulphuric acid in the dish and ignite gently until the
substance is well carbonized. Ash in a muffle furnace at 550°C to 600°C. Cool the
dish in a desiccator.

C2.2 Remoisten with few drops of concentrated sulphuric acid and re-ash in the muffle
furnace until free from carbon. Cool the dish in the desiccator and weigh.

C3. Calculation

(x2 - x)
Sulphated ash, % w/w = x 100

(x~-x)

where,

x is the weight in grammes of dish;

is the weight in grammes of substance and dish;

x2 is the weight in grammes of ash and dish.
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Appendix D

Determination of pH

Dl. Apparatus

D1.1 pHmeter

pH meter with suitable electrodes and preferably with a temperature compensating
electrode. The pH meter and electrodes are standardized with a pH 7 buffer solution
before pH measurements are made on the solution of the sample.

D2. Procedure

D2.1 Completely dissolve 10.0 g of the sample in 100 ml of freshly boiled distilled water.
Cover the container to prevent absorption of carbon dioxide by the solution and allow
to cool. Measure the pH of this solution with the previously standardized p1-I meter
and electrodes. Read off the pH value to the nearest 0.1 unit.
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Appendix E

Determination of colour intensity

El.’ Principle

El .1 A known concentration of the sample solution is compared with the European Brewing
Convention (EBC) colour standard unit. The colour intensity is the product of the
concentration of the sample solution (worked back to the original concentration)
multiplied by the EBC colour standard unit.

E2. Apparatus

F2.1 (a) Colour comparator with a suitable glass cell of path length of 25 mm.

(b) Colour disc calibrated to the EBC colour standard unit and covering the range
from 10° to 18° EBC units.

(c) Source of artificial north daylight: Commission International de I’ Eclairage
standard B (equivalent black radiation temperature = 4800°K) at an intensity
of approximately 10 - 100 foot lamberts and employing a white reflecting
surface of more than 95% reflectivity. The light lamps must not be used for
more than 100 hours.

E3. Procedure

E3.1 Make up a 0.10% w/v solution of the sample with freshly boiled and cooled distilled
water. Place the solution in the 25 mm glass cell and compare it with the EBC colour
disc using the source of artificial north daylight. Before reading off the EBC colour
units for the solution, move the disc to the next lower value to confirm that the solution
is higher in colour than that the solution is higher in colour than the indicated on the
disc. Similarly confirm that the solution is lower in colour than that indicated on the
disc by moving the disc to the next higher value.

E4. Calculation

E4.l Colour intensity (°EBC) [for 25 mm cell]

100
Colour value of disc x

0.1
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Appendix F

Determination of iron

Fl. Reagents

Fl.1 Nitric acid concentrated (sp gr 1.42 at 20°C).

Fl .2 Nitric acid solution

Mix 106 ml of nitric acid concentrated (sp gr 1.42 at 20°C) with sufficient water to

produce 1000 ml.

Fl .3 Thioglycollic acid.

P1.4 Ammonia concentrated (sp gr 0.91 at 20°C).

Fl.5 Ammonia solution

Dilute 375 ml of concentrated ammonia (sp gr 0.91 at 20°C) to 1000 ml with water.
It shall comply with the following test:

Evaporate 5 ml of ammonia solution nearly to dryness on a water bath, add 40 ml of
water, 2 ml of a 20% w/v citric acid solution and 2 drops of thioglycollic acid. Mix and
make alkaline with ammonia solution and dilute to 50 ml with water. No pink colour
is produced.

Fl.6 Hydrochloric acid (sp gr 1.16 at 20°C) containing approximately 32% w/w of
hydrochloric acid.

It shall comply with the following test:

Evaporate 5 ml of concentrated hydrochloric acid on water bath nearly to dryness, add
40 ml of water, 2 ml of a 20% w/v citric acid solution and 2 drops of thioglycollic acid.
Mix and make alkaline with dilute ammonia solution and dilute to 50 ml with water.
No pink colour is produced.

Fl .7 Citric acid solution, 20% w/v.

It shall comply with the following test:

Dissolve 0.5 g of citric acid in 40 ml of water and add 2 drops of thioglycollic acid. Mix
and make alkaline with ammonia solution and dilute to 50 ml with water. No pink
colour is produced.
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Fl .8 Standard iron solution.

Dissolve 0.1739 of ferric ammonium sulphate in 100 ml of water. Add 5 ml of dilute
hydrochloric acid and make to 1000 ml with water (1 ml = 2 pg iron).

Fl .9 Iron-free distilled water.

F2. Apparatus

F2.l Volumetric flasks, 50 ml.

F2.2 Spectrophotometer whose wavelength can be varied in the range 400 nm to 800 nm

and equipped wtih 1 cm cuvettes.

F3. Procedure

F3.l Calibration graph for iron

Dilute various quantities from (0.1 ml to 2.0 ml) of standard iron solution with 40 ml
of water in the volumetric flasks. Add 2 ml of citric acid solution and 2 drops of
thioglycollic acid to each of the flask. Mix and make alkaline with ammonia solution
and make to 50 ml with water. Allow to stand for 5 mm. Filter the solution through
cotton wool into the 1 cm cuvette. Measure the absorbance on the spectrophotometer
at 540 nm and plot a graph of absorbance against pg of iron.

F3.2 Determination of iron

Accurately weigh 0.8 g of the sample and evaporate to dryness. Add 0.4 of nitric acid,
sp gr 1.42 at 20°C, and ignite until free, from carbon. Dissolve the residue in 2 ml of
dilute nitric acid. Proceed as in L3.1 beginning with the words, ‘Add 2 drops of
thioglycollic acid etc.’ From the graph as determined in L3.1, read off the amount of
iron in the sample. Deduct the iron in the blank (as determined in L3.3) from the iron
in the extract.

F3.3 Blank

Prepare a blank by using 40 ml or iron-free distilled water and proceed as in L3.1,

beginning with the words ‘Add 2 ml of citric acid solution etc’.

F4. Calculation
x

Iron (ppm) =

Y

where,

X is the iron in pg of sample;

Y is the weight in grammes of sample.
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