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•FOREWORD

This Malaysian Standard was prepared by the Working Group on Beverage and beverage
products (alcoholic and non-alcoholic) under the authority of the Food and Agricultural Industry
Standards Committee.

It was felt necessary to revise this Malaysian Standard because of the technological advances
in the ready-to-drink beverage industry since the last publication and due to increasing
consumer awareness of quality products. This standard provides guidelines on various quality
requirements to ensure a uniform and consistent product quality, protect consumer interest and
also enhance the export potential of the product.

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

(a) Food Regulations 1985 issued by the Ministry of Health.

(b) Malaysian Standard MS 902: 1984, ‘Specification for canned guava nectar’.

(c) Malaysian Standard MS 1000 :1986, ‘Specification for soya bean milk and drink’.

(d) Malaysian Standard MS 954 : Part 13 : 1989, ‘Methods of test for meat and meat
products. Part 13 : Determination of metal contaminants’.

(e) Modern Food Analysis by F. Leslie Hart and Harry Johnstone Fisher published by
Springer - Verlag New York Inc. (1971).

This revised standard was prepared with a view to supersede MS 601 : 1979, ‘Specification
for ready-to-drink beverages (carbonated and non-carbonated)’.

(iv)
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SPECIFICATION FOR READY-TO-DRINK BEVERAGES (CARBONATED
AND NON-CARBONATED)

(FIRST REVISION)

1. Scope

1.1 This Malaysian Standard prescribes the specifications and methods of test for ready-
to-drink beverages including fruit drinks and flavoured drinks, carbonated and non-
carbonated.

1.2 This standard excludes mineral water, soya bean milk and drinks, milk and milk shake,
vegetable juice, fruit juice, tea, coffee chicory, cocoa and their related products.

2. Definition

2.1 Carbonated beverage

It shall be a non-alcoholic beverage and is saturated with carbon dioxide. It is
prepared from comminuted fruit or fruit juices or concentrates and/or fruit or plant
extracts, permitted sweeteners, potable water with or without the addition of the
following ingredients:

(a) acidity regulators.
(b) permitted food conditioners excluding acidity regulators not mentioned in

clause 3.3.
(c) permitted flavouring substance.
(d) permitted preservatives.
(e) permitted colouring substance.
(f) permitted nutrient supplement like vitamin C.
(g) salts.

2.2 Non-carbonated beverages

As in 2.1 but without the addition of carbon dioxide.

2.3 Container

Any container made of glass, tin-plate or aluminium or flexible laminate or other

suitable material.

2.4 Pasteurization

Heat treatment that kills all pathogen and majority of food spoilage microorganisms
present and usually involves the application of temperature below 100°C.
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2.5 Sterilization

Heat treatment that involves application of a temperatures above 100°C in which
commercial sterility has been achieved

Commercial sterility means the condition achieved by application of heat (above
100°C) which renders such food free of viable forms of microorganisms having public
health significance, as well as any microorganisms on non health significance capable
of reproducing in the food under normal, non-refrigerated conditions of storage and
distribution.

3. Ingredients

3.1 Flavouring agents

3.1.1 Comm/fluted fruit and fruit juices or concentrates

Extracted from natural and properly washed fruits and fit for human consumption.
They may either be freshly prepared or concentrated and preserved either by
pasteurization or addition of permitted chemical preservatives.

3.1.2 Essential oils and fruit/plant extracts

Essential oils and fruit/vegetable extracts are compounds obtained from fruit or plants

and shall be safe for human consumption.

3.1.3 Flavouring substances

Substance either naturally present in fruit/plant or added capable of imparting flavour
to the product and shall be safe for human consumption.

3.2 Nutritive and non-nutritive sweeteners

Those that are permitted in the current food regulations in the country.

NOTE. Non-nutritive sweeteners can be used only in low-energy drinks.

3.3 Acidity regulators

The following acids and the sodium, potassium, calcium salt of the acids may be used

in the manufacture of beverages

(a) citric acid;
(b) phosphoric acid;
(c) lactic acid;
(d) malic acid;
(e) acetic acid;
(f) fumaric acid;
(g) tartaric acid.
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3.3.1 Mineral acids other than phosphoric acid are not allowed to be used in the
manufacture of beverages.

3.4 Permitted food colours

Permitted food colours currently allowed by the food regulations may be used provided
that the quantities used shall be in accordance with the code of Good Manufacturing
Practice.

3.5 Permitted preservatives

The permitted preservatives as currently allowed by food regulations are benzoic acid

and/or sulphur dioxide and/or sorbic acid.

3.6 Carbon dioxide

Industrial grade free from hydrogen sulphide, sulphur dioxide and other noxious gases,
mineral oils and also free from foreign odour.

3.7 Permitted mineral salts

The permitted mineral salts used in the preparation of tonic and soda waters are

sodium carbonate and sodium bicarbonate.

4. Requirements

4.1 Appearance

4.1.1 The product shall be free from insect, rodent contamination and foreign particles as

well as visibly free from seeds and skins.
4.2 Flavour and aroma

4.2.1 The product shall have the flavour and aroma characteristic of the fruits, vegetables
or flavours for which it is claimed or implied. Foreign flavours and odours shall not be
present.

4.3 The product shall also meet the requirements as stated in Table I.

4.4 Metal contaminants

The product on testing, shall not contain more than the amount permitted in Table 2.

4.5 Microbiological count

The product on testing, shall not contain microbiological count more than the amounts

permissible in Table 3.
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Table 1. Requirements for ready-to-drink beverages
(Carbona.ted and non-carbonated)

No. Characteristics Requirement Method of test
(Appendix)

1.

2.

3.

Caffeine, ppm, max. (if used)

Quinine, ppm, (if used)

Vitamin C (ascorbic acid), mg/lCD ml, mm. (if used)

150

40-85

10

A

B

C

Table 2. Metal contaminants

No. Characteristics Requirement

.

Method of test

(Appendix)

1.

2.

3.

Copper, ppm, max

Arsenic, ppm, max

Lead, ppm, max

1.0

0.02

0.2

D

E

F

Table 3. Microbiological standards

No~ Characteristics
Requirement

Carbonated
Method of

test
(Appendix)

Non-Carbonated

.Straight

chilling

..Sterilized .Pasteurized

1.

2.

3.

Total colony count
(viable organisms per
ml, max.

Viable yeasts and
moulds per ml, max.

Presumptive Coliform
organism per 100 ml,

max.

5 x i03

10

<--—---

10

10

negative

10

10

negative

50

10

---——->

G

H

J

Table 4. Preservatives

Preservatives Amounts permitted

(ppm, max.)
Method of test

(Appendix)

Sulphuric dioxide
or

Benzoic acid
or

Sorbic acid

140

350

350

K

M

N
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4.6 Preservatives

The product on testing, shall not contain more than the amounts permitted in
Table 4.

5. Containers

5.1 Condition of containers

All containers shall be clean and sound. Bottles shall be free from chips which would
not affect the integrity of the finished product. Bottles shall be sealed with new and
clean closures and cans shall be sealed with clean and new can closures. The
internal coating of plastic or wax paper containers shall be free from cracks or similar
faults. The paper/plastic container shall be heat sealed along one or more edges and
shall not leak after it is filled with the product.

5.2 Washing, filling and sealing of containers

5.2.1 Glass bottles

The alkali chemicals used for washing shall be caustic soda and other proprietary
washing additives. Any of these chemicals may be used singly or in combination. It
is recommended that a MINIMUM 3% w/v alkali solution of which not less than 57°C
(130°F) and a holding time of not less than five minutes. The bottles shall be rinsed
completely free from these chemicals with potable water prior to filling.

The process of washing, rinsing and filling shall be carried out by an automatic piece
of equipment. This piece of equipment must be kept in a clean and hygienic condition
at all times.

After filling, the containers shall be sealed with clean and new crown corks by an
automatic capping machine. The capping machine shall be kept clean and free from
contamination from lacquer, cork and other extraneous matter.

5.2.2 Metal cans

The metal cans shall be given a potable water rinse prior to filling. After the cans are
seamed, the filled cans shall be rinsed to remove any droplets of the product on the
outside of the cans and to bring the product to the ambient temperature.

5.2.3 Paper containers

The paper containers shall be washed with a chemical sterilant, e.g. 15% by volume
of hydrogen peroxide by an automatic piece of equipment. The chemical sterilant
shall be completely removed by suitable means prior to filling. The filling is done by
an automatic piece of equipment. After filling, the containers are heated and pressure
sealed by an automatic sealing machine. The equipment shall be kept clean and free
from contamination.
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5.3 Inspection of containers

5.3.1 Glass containers

Glass containers shall be inspected after filling. Improperly capped and cracked glass

containers shall be rejected.

5.3.2 Metal containers

Metal containers shall be inspected after filling. Improperly capped, leaking and
dented metal containers shall be rejected.

5.3.3 Paper containers

Paper containers shall be inspected after filling. Leaking and dented paper containers

shall be rejected.

6. Hygiene

6.1 The product shall be prepared under strict hygienic conditions in accordance with
Good Manufacturing Practices and relevant public health requirements currently
enforced.

7. Packing and labelling

7.1 Each container shall be suitably labelled with the following information:

(a) name and trade-mark of the product.

(b) name and address of the manufacturer and/or packer.

(c) guaranteed net volume in ml.

(d) list of ingredients in descending order of proportions.

(e) code number indicating batch and/or date of manufacture.

(f) date of expiry on all non-carbonated UHT soft drinks and all pasteurized
drinks.

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

6
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8. Legal requirements

8.1 The product shall in all other aspects comply with the requirements of the legislations
currently enforced in the country.

9. Sampling

9.1 The methods of sampling shall be carried out according to the procedure as agreed
upon by SIRIM and manufacturer.

10. Method of test

10.1 The methods of test shall be carried out as described in the relevant appendices of
this standard.

11. Compliance

11.1 When on testing, each of the sample 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 standard specification.

7
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Appendix A

Determination of caffeine

Al. Preparation of sample

A1.1 Carbonated beverages

Decarbonate by agitation or ultrasonic treatment. If free of particulate matter, inject

directly.

A1.2 Beverages containing particulate matter

Filter through millepore filter (0.45 p) discarding the first few and filtrate. Inject filtrate
directly.

A2. Sample

A2.1 Weigh accurately 2-5 g sample (depending on the expected caffeine content).

A2.2 Transfer into 250 ml round bottom flask.

A2.3 Reflux with 100 ml 10% HCI for 1 hour.

A2.4 Transfer contents of flask into 200 ml volumetric flask with 50 ml of deionised water.

A2.5 Basify with 25 ml of NH4OH (50% v/v).

A2.6 Make up to mark with deionised water.

A2.7 Filter through refilter and micro filter.

A3. Standard caffeine (100 ppm)

A3.1 Weigh accurately 0.0100 g of caffeine.

A3.2 Dissolved in 30 ml deionised water.

A3.3 Basify with 5 ml NH4OH (50%).

A3.4 Make up to 100 ml with deionised water.

8
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A4. HPLC conditions

A4.1 Solvent (mobile phase) : 25% MeOH (methanol)
75% acetic acid (1% v/v)

A4.2 Wavelength : 280 nm

A4.3 Flowrate : 0.9 mI/mm

A4.4 Chart speed : 0.2 cm/mm

A4.5 Sensitivity : 0.1 AUFS

A4.6 Injection volume : lOpl

A5. Calculation

A5.1 Caffeine in sample (% w/w)

= Asampie C 100
x xV x 10~ x xlOO

Astandard W (100 — M)

where,

Asampie is the peak area for sample;

Astandard is the peak area for standard;

C is the concentration of caffeine standard (ppm);

V is the total volume of sample;

W is the weight of sample (g);

M is the moisture of sample (%).

9
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Appendix B

Determination of quinine

BI. Apparatus

B1.1 Spectrophotometer, capable of measuring absorption at 347.5 pm.

B2. Procedure

B2.1 Degassing carbonated beverage

B2.1.1 If the beverage is carbonated, chill before opening. Pour it back and forth several

times between two large beakers to remove CO2 before proceeding with the analysis.

B2.2 Pipette 50 ml of degassed liquid into a 100 ml volumetric flask. Add 20 ml of 0.5 N
HCI and bring to mark with water. Mix and determine absorption at 347.5 pm using
a 1 cm path length cell. Determine mg of quinine present corresponding to the
observed optical density by reference to a standard graph.

B2.3 Preparation of standard graph

Weigh accurately 100 mg of reagent grade quinine (dried for 3 hours at 100° into a
100 ml volumetric flask, dissolve in 20 ml of 0.5 N HCI, bring to mark and mix. (I ml
= 1.0 mg quinine alkaloid). Transfer separately 0.5, 1.0, 2.0, 3.0, 4.0, 5.0 and 6.0 ml
into seven 100 ml volumetric flasks and proceed as above, beginning ‘Add 20 ml 0.5
N HCI and bring to mark ....‘. Plot absorbance against mg quinine on semi-log paper.
A straight line should result.

The usual concentration of quinine in commercial beverages is up to 120 ppm (6
mg/SO ml), so this procedure should accommodate all commercial carbonated
beverages. The standard graph should be established by the analyst for the
equipment and reagent used. It should than be checked periodically.

10
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Appendix C

Determination of ascorbic acid (vitamin C)

Cl. Apparatus

C1.1 Centrifuge

C2. Reagents

C2.1 Mercuric chloride solution, saturated aqueous solution.

C2.2 Iodine, 0.01 N standard volumetric solution.

C2.3 Potassium iodide solution, 10% w/v.

C2.4 Sodium thiosulphate, 0.01 N standard volumetric solution.

C2.5 Starch solution, 1% w/v.

C2.6 Acetone, sp gr 0.790 at 20°C.

C2.7 Acetic acid, 10% w/v.

C3. Procedure

C3.1 Pipette 10.0 ml of the sample into a 50 ml centrifuge tube containing 5 ml of mercuric
solution and 10 ml of acetone. Stir the solution and allow to rest for 30 mm.
Centrifuge for 10 mm at 2500 rpm.

C3.2 Remove the tube from the centrifuge and carefully remove the supernatant liquid with
a pipette. Wash the precipitate mercurous chloride with 20 ml of hot acetic acid and
centrifuge, for a further 10 mm. Remove the supernatant liquid with a pipette and
transfer the mercurous chloride quantitatively into a 250 ml conical flask with water.

C3.3 Dissolve the mercurous chloride by adding 25 ml of 0.01 N iodine solution and
followed by 5 ml of potassium iodide solution. Titrate the excess iodine with 0.01 N
sodium thiosuiphate solution using starch as the indicator.

C4. Calculation

C4.1 Stoichiometry of iodmne/thiosulphate titration is:

2S2O3
2

+ 12 = S206
2

= 21

1 ml of 0.01 N iodine = 0.88 mg of ascorbic acid
= 2 ml 0.01 N thiosulphate

Ascorbic acid, mg/100 ml = 2x ml 0.01 N thiosulphate x 0.88 x 10.

11
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Appendix D

Determination of copper

Dl. Apparatus

D1.1 Atomic absorption spectrophotometer, with the following operating parameters:

D1.1.1 For coppen wavelength at 324.8 nm, slit setting - 0.7 nm, light source - hollow
cathode lamp and flame type - air/acetylene; lean, blue.

D1.1.2 Kjeldahl flask, 100 ml

Dl .1.3 Electric digestion rack

Dl .1.4 Volumetric flask, 25 ml

D2. Reagents

D2.1 Hydrochloric acid concentrated (p20 1.18 g/mI)

D2.2 Hydrochloric acid solution, (1 + 1)

D2.3 Hydrochloric acid solution, 1% v/v

D2.4 Sulphuric acid concentrated

D2.5 Nitric acid solution, (I + I)

D2.6 Nitric acid solution, 1% v/v

02.7 Nitric acid solution, 10% v/v

02.8 Mixture of perchloric acid and nitric acid (I + I)

D2.9 Copper standard solutions

D2.9.1 Stock solution

Containing 1,000 pg Cu/mI. Dissolve 1,000 g copper metal in a minimum volume

of (1 + 1) nitric acid solution (E2.5). Dilute to one with 1% v/v nitric acid solution

(E2.6). Commercial copper standard solution may also be used.

D2.9.2 Working standard solutions

0.2 pg, 0.4 pg, 0.6 pg, 0.8 pg and 1.0 pg Cu/mI. Prepare the working standard
solutions by appropriate dilutions of the copper stock solution (D2.9.l) with 10% v/v
nitric acid solution (D2.7).

12
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D3. Procedure

D3.l Sample preparation

Proceed with either method D3.I.l or D3.1.2.

D3.l.l Dry ashing method. See E3.I

D3.1 .2 Wet digestion method

D3.l.2.1 Accurately measure 100 ml of sample into a 100 ml Kjeldahl flask (Dl.l.2). Add 5
ml of a solution mixture of perchloric acid and nitric acid (1 + I) (D2.8) into the flask.
Heat the flask on an electric digestion rack at approximately 300°C for between 15
to 30 mm before adding 20 ml concentrated sulphuric acid (D2.4). Heat the
contents of the flask until the mixture has evaporated and white crystals appear at
the bottom of the flask. Dissolve the crystals in 1% v/v nitric acid solution (D2.6)
in the volumetric flask (D1.I.4) and make up the volume to 25 ml.

D3.l.2.2 Prepare the working standard solutions in 1% v/v nitric acid solution (E2.6).

D3.2 Analysis

D3.2.l Dilute the sample solutions with deionised water to place the concentration of
copper in a suitable range.

D3.2.2 Determine the copper concentration against similar standards and blank,
respectively as described in the standard conditions of particular atomic absorption
spectrophotometer.

D4. Calculation

NxDxF
Copper pg/g =

W

where,

N is the concentration (pg/mI) of sample solution

Volume (ml) of final solution

Volume (ml) of aliquot taken for dilution

W is the weight in g of sample

V is the volume in ml of final sample solution.

13
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Appendix E

Determination of arsenic

El. Apparatus

El.l Atomic absorption spectrophotometer, with the following operating parameters.

El.l.l For arsenic: wavelength at 193.7 nm, slit setting - 0.7 nm, light source -

electrodeless discharge lamp or hollow cathode lamp, and flame type -

air/acetylene; lean, blue.

The hydride generation apparatus includes a reaction flask, a reductant reservoir
and all pneumatic components forcontrol of the carrier gas and transport of metallic
vapours to the quartz cell.

El.2 Crucible

El.3 Electric hot plate

El.4 Muffle furnace, maintained at 500°C

El.5 Volumetric flask, 20 ml

El.6 Whatman filter-paper, acid washed

E2. Reagents

E2.l Nitric acid, concentrated

E2.2 Nitric acid solution, 0.3 N. Dilute 19.6 ml concentrated nitric acid (E2.1) to I litre
with deionised water.

E2.3 Nitric acid solution, 1.5% v/v

E2.4 Potassium hydroxide solution, 20% w/v

E2.5 Sulphuric acid solution, 1% v/v

E2.6 Sulphuric acid solution, 20% v/v

E2.7 Hydrochloric acid, concentrated ~ 1.18 g/ml)

E2.8 Hydrochloric acid solution, 1.5% v/v

14
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E2.9 Hydrochloric acid solution, 3% v/v

E2.l0 Hydrochloric acid solution, 5% v/v

E2.1l Hydrochloric acid solution, (1 + I)

E2.12 Potassium permanganate solution, 5% v/v

E2.13 Boric acid solution, saturated (approx. 50 g/I)

E2.14 Magnesium nitrate hexahydrate [Mg (N03)2.6H20] solution, 50% w/v

E2.15 Arsenic standard solutions

E2.15.l Stock solution

Containing 1,000 pg As/mI. Dissolve 1.320 g arsenic trioxide (As)203 in 25 ml 20%
w/v potassium hydroxide solution (E2.4). Neutralise with 20% v/v sulphuric acid
solution (E2.6) with phenolphthalein as indicator. Make up to one litre with 1% v/v
sulphuric acid solution (E2.5). Commercial arsenic standard solution may also be
used.

E2.l 5.2 Working standard solutions

I pg As/mI (in 1.5% v/v hydrochloric acid solution) [E2.8].

For calibration, use 10 p1, 25 p1 and 50 p1 aliquots corresponding to 10 ng, 25 ng

and 50 ng As, respectively.

E2.16 Reductant

3% w/v sodium borohydride solution in 1% w/v sodium hydroxide solution. Solution
should be prepared fresh and filtered before use.

E3. Procedure

E3.1 Sample preparation

E3.l.l Measure accurately about 100 ml sample onto a porcelain crucible. Evaporate to
dryness in a water-bath. Char the sample by heating over a low bunsen burner
flame. Continue heating until charring is complete.

E3.l.2 Place the crucible containing pre-ashed sample in a muffle furnace (El.4).and ash
at 500°C for 2 h. Cool and wet the ash with 0.5 ml concentrated nitric acid (E2.l).
Heat the crucible on a hot plate (E1.3) until no more fumes is given off and return
to the furnace (El.4). Repeat the wetting procedure if necessary until the ash is
white.
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E3.1.3 After ashing, carefully dissolve the residue using 2 ml concentrated nitric acid (E2.l)
and then with 4 ml 0.3 N nitric acid solution (E2.2). Filter through acid washed filter-
paper (El .6) into a 20 ml volumetric flask (El .5). Wash the residue twice and dilute
the filtrate to volume with deionised water.

El .1.4 Dilute the above solution with deionised water to placethe concentration of arsenic,
in a suitable range, if necessary.

E3.2 Analysis

E3.2.l Dispense 10 p1 arsenic working standard solution (E2.15) into a reaction flask
(Eli). Make up the volume to 10 ml with 1.5% v/v hydrochloric acid solution
(E2.8).

E3.2.2 Connect the flask to the hydride generation apparatus (Eli). Push down and hold
the plunger for 10 sec to dispense the reductant (E2.I6) into the sample solution.
Record the maximum reading of the absorbance. Remove the reaction flask.

E3.2.3 Repeat the procedures in E3.2.i and E3.2.2 using 25 p1 and 50 p1 arsenic working
standard solution (E2.15.2) for calibration purposes.

E3.2.4 Transfer appropriate volume of the sample solution into a reaction flask (El.I).
Make up the volume to 10 ml with 1.5% v/v hydrochloric acid solution (E2.8).

E3.2.5 Proceed as in E3.2.2.

16
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Appendix F

Determination of lead

Fl. Apparatus

Fl.1 Atomic absorption spectrophotometer, with the following operating parameters:

Fl.l.l For lead: wavelength at 283.3 nm, slit setting -0.7 nm, light source - electrodeless

discharge lamp or hollow cathode lamp, and flame type - air/acetylene; lean, blue.

F1.l.2 Kjeldahl flask, 100 ml

Fl .1.3 Electric digestion rack

Fl.l.4 Volumetric flask 25 ml

F2. Reagents

F2.1 Hydrochloric acid, concentrated ~ 1.18 g/ml)

F2.2 Hydrochloric acid solution, (1 + 1)

F2.3 Hydrochloric acid solution, 1% v/v

F2.4 Sulphuric acid, concentrated

F2.5 Nitric acid solution, (I + I)

F2.6 Nitric acid solution, 1% v/v

F2.7 Nitric acid solution, 10% v/v

F2.8 Mixture of perchloric acid and nitric acid, (1 + I)

F2.9 Lead standard solutions

F2.9.1 Stock solution

Containing 1,000 pg Pb/mI. Dissolve 598 g lead nitrate [Pb (NO3)2] in 1% v/v nitric
acid solution (F2.6) and dilute to one litre with 1% v/v nitric acid solution (F2.6).
Commercial lead standard solution may also be used.

F2.9.2 Working standard solutions

0.5 pg, 1.0 pg, 1.5 pg and 2.0 pg Pb/mI. Prepare the working standard solutions
by appropriate solutions of the lead stock solution (F2.9.l) with 10% v/v nitric acid
solution (F2.7).
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F3. Procedure

F3.1 Sample preparation

Proceed with either method F3.l.l or F3.i.2.

F3.1.1 D,y ashing method. See E3.i

F3.1.2 Wet digestion method

F3.1.2.1 Accurately measure 100 ml of sample into a 100 ml Kjeldahl flask (Fl.l.2). Add 5
ml of a solution mixture of perchloric acid and nitric acid (1 + 1) (F2.8) into the flask.
Heat the flask on an electric digestion rack at approximately 300°C for between 15
to 30 mm before adding 20 ml concentrated sulphuric acid (F2.4). Heat the
contents of the flask until the mixture has evaporated and white crystals appear at
the bottom of the flask. Dissolve the crystals in 1% v/v nitric acid solution (F2.6) in
the volumetric flask (Fi.i.4) and make up the volume to 25 ml.

F3.1.2.2 Prepare the working standard solutions in 1% v/v nitric acid solution (F2.6).

F3.2 Analysis

F3.2.1 Dilute the sample solutions with deionised water to place the concentration of lead

in a suitable range.
F3.2.2 Determine the lead concentration against similar standards and blank, respectively

as described in the standard conditions of particular atomic absorption
spectrophotometer.

F4. Calculation

NxDxF
Lead pg/g

V
where,

N is the concentration (pg/mI) 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 in g of sample;

V is the volume in ml of final sample solution.
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Appendix G

Determination of total colony count

Gl. Apparatus

G1.l Petri dishes, sterile, with covers (100 mm x 15 mm)

G1.2 Pipette, sterile

G1.3 Water-bath, maintained at 41 ± 1°C

G1.4 Autoclave, at 121°C

G1.5 Incubator, maintained at 37 ± 1°C

G1.6 pH meter

G1.7 Test tubes, sterile

G2. Reagents

G2.1 Distilled water

G2.2 Nutrient agar- Peptone 5.0 g

Beef extract 3.0 g

Agar 15.0 g

Distilled water 1000 ml

Dissolve the peptone and beef extract in distilled water. Adjust the pH to 7.2 with
the pH meter, add the agar and dissolve by placing in a boiling water-bath.
Dispense 125 ml quantities in test-tubes. Autoclave at 121°C for 15 mm.

G3. Procedure

G3.1 Clean the container with soap and water. Invert the container several times to get
the sample distributed uniformly throughout. Sterilise the area around the site of the
container by flaming with alcohol. Remove the crown cork and immediately place
a sterile beaker over the opening.
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G3.2 By means of a sterile 5 ml pipette, transfer 1 ml of the sample from each container
to each petri dish. Add to each petri dish, 15 ml of nutrient agar which has been
melted and cooled to 41°C. Mix the contents of the petri dish by a swirling motion
of the hand and allow to set. In case of samples suspected to contain large
populations of microorganisms, serial dilutions may be required.

G3.3 Incubate the inverted petri dish at 37 ± 0.5°C for 48 h. Count the number of
colonies on each of the two plates. Take the average and record as the number of
colonies per ml.
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Appendix H

Determination of viable yeasts and moulds

HI. Apparatus

H1.1 Petri-dishes, sterile with covers (100 mm x 15 mm)

H1.2 Pipettes, sterile, I ml

H1.3 Water-bath, maintained at 41 ± 1°C

H1.4 Autoclave, at 121°C

Hl.5 Incubator, maintained 25 ± 1°C

H1.6 Centrifuge

H1.7 pH meter

H2. Reagents

H2.1 Potato dextrose agar

Potato extract 4 g

Dextrose 20 g

Agar 15g

Tartaric acid (10% w/v) 10 ml

Distilled water 1000 ml

Add the potato extract, dextrose and agar to 1000 ml of distilled water and soak for
15 mm. Autoclave at 121°C for 15 mm. Cool and acidify with sterile 10% w/v
tartaric acid to pH 3.5 to suppress bacterial growth. Use 1.0 ml of sterile medium
at 50°C. The medium must not be heated after the addition of the acid as this
would result in destroying the solidifying properties of the agar.

Hl.2 Tartaric acid, 10% w/v solution, sterilised.
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H3. Procedure

H3.1 Under aseptic conditions, centrifuge 100 ml of the sample from a single container
at 3000 rpm to 3500 rpm for 10 mm. Decant the supernatant liquid and add 15 ml
of potato agar (which has been melted and cooled to 41°C) to the sediment. Mix
the contents by shaking in a circular motion. Transfer the contents to a sterile petri
dish and allow to set.

H3.2 Invert the petri dish and incubate at 25 ± 1°C for 5 days.

H4. Counting of colonies

H4.1 Count the colonies of yeast and mould. Yeast colonies have smooth, moist,
elevated surface colonies. Mould colonies are easily recognised by their profuse
growth of hyphae.

H4.2 Count the total yeast and mould colonies per plate and divide by 100. Report as
the number of yeast and mould colonies per ml.
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Appendix J

Determination of presumptive coliform organisms

JI. Apparatus

J1.1 Test tubes, sterile

J1.2 Pipettes, sterile, 10 ml and I ml

J1.3 Autoclave, at 121°C

J1.4 Durham tubes

J1.5 Incubator, maintained at 37 ± 0.5°C

J1.6 pH meter

J2. Reagents

J2.1 Distilled water

J2.2 Double strength Mac Conkey’s broth

Peptone 40 g

Sodium taurocholate 10 g

Lactose 20 g

Di-potassium hydrogen phosphate 5 g

Sodium chloride 10 g

Distilled water 1000 ml

Dissolve the tauracholate, peptone and sodium chloride in the distilled water, steam
for two hours and add the lactose during the last fifteen minutes. Add 5.0 g of di-
potassium hydrogen phosphate per 1000 ml of broth to prevent lowering of pH in
acidic beverages. Cool and keep in the refrigerator overnight. Filter while cool and
adjust the pH to 7.2 with the pH meter. Add 5.0 ml of 0.04% bromocresol purple
or bromocresol blue per 95 ml of medium. Distribute the medium in test-tubes
containing Durham tubes in 20 ml quantities for testing one ml of the sample or
less. Autoclave the test-tubes at 121°C for 15 mins.
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J2.3 Single strength MacConkey’s broth

Use half the amount of ingredients per 1000 ml of distilled water as for J2.2 above.
The method of preparation is also the same as J2.2 except the test tubes are each
filled with 10 ml of the broth.

J2.4 Eosin methylene blue agar

Peptone 10 g

Agar 15g

Lactose 10 g

Di-potassium hydrogen phosphate 2 g

Eosin solution (2% w/v) 20 ml

Methylene blue solution (2% w/v) 20 ml

Distilled water 1000 ml

Dissolve the peptone, di-potassium hydrogen phosphate, and agar in 1000 ml of
distilled water. Add 20 ml of eosin solution and 20 ml of methylene blue solution
to the agar and mix. Then add the lactose. Filter and adjust the pH to 7.0 ± 0.1
with the pH meter. Transfer to bottles or flasks in 100 ml amounts and autoclave
at 121°C for fifteen minutes. (On sterilisation, the agar becomes colourless, but
returns on cooling). Melt agar medium in boiling water or steam and pour into petri
dishes. Put the dishes in an incubator and set cover aside so as to leave 1/3 of
dish exposed for escape of moisture vapour and to dry surface of agar after
solidification.

J3. Procedure

J3.l Presumptive test

J3.1.l To each of the five prepared double strength MacConkey broth tubes, and add 10
ml of the sample from a single container.

J3.1.2 To each of the five prepared single strength MacConkey broth tubes, add 1 ml of
the sample from the same container.

J3.1.3 Dilute 1 ml of the sample from the same container to 10 ml using sterile distilled
water. This is equivalent to 0.1 ml of sample. To each of another set of prepared
single strength MacConkey broth tubes, add I ml of this dilute sample.
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J3.1.4 Incubate the tubes prepared in J3.l.l , J3.l.2 and J3.1.3 at 37 ± 0.5°C for 48 h.
At the end of 48 h incubation, examine the tubes for acid or gas formation. If there
is no acid or gas formation, the sample is negative, i.e. it is regarded as free from
coliform organisms. If there is acid or gas formation in any of the tubes, count the
number of such tubes and the probable number of presumptive coliform organisms
may be found by referring to Table 4. A confirmatory test is required - proceed as
under E3.2.

J3.2 Confirmatory test

J3.2.1 Streak an eosin methylene blue agar plate from one MacConkey broth tube giving
positive presumptive test so as to obtain distinct cultures. After inoculation,
incubate the ptate at 37 ± 0.5°C for 48 h. Observe for typical coliform colonies.

J4. Interpretation and expression of results

J4.1 Presumptive test E3.1 is positive if the colour changes to yellow and gas is formed
in at least one tenth of the volume of the Durham tube. The presence of small gas
bubbles is not taken into consideration.

J4.2 Confirmatory test J3.2 is positive if bacterial colonies having the characteristic green
metallic sheen develop on the surface of the eosin methylene blue agar media.

J4.3 The sample is deemed to be contaminated by coliform bacilli if both presumptive
and confirmatory tests are positive.
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Table 5. Most probable number (MPN) per 100 ml of sample using 5 tubes
with 10 ml, I ml and 0.1 ml volumes

Pos

10 1 0.1

MPN

Pos

10 1 0.1

MPN

Pos

~1O1 0.1

MPN
Pos

101 0.1

MPN

Pos

101 0.1

MPN

Pos

10.1 0.1

MPN

000 0 10 0 2 20 0 4.5 300 7.8 40 0 13 50 0 23

00 1 1.8 10 1 4 20 1 6.8 30 1 11 40 1 17 50 1 31

002 3.6 102 6 202 9.1 302 13 402 21 502 43

00 3 5.4 10 3 8 20 3 12 30 3 16 40 3 25 50 3 58

00 4 7.2 10 4 10 20 4 14 30 4 20 40 4 30 50 4 76

00 5 9 10 5 12 20 5 16 30 5 23 40 5 36 50 5 95

01 0 1.8 11 0 1 21 0 6.8 31 0 11 41 0 17 51 0 33

01 1 3.6 11 1 1.1 21 1 0.2 31 1 14 41 1 21 51 1 46

01 2 5.5 11 2 8.1 21 2 12 31 2 17 41 2 26 51 2 64

01 3 7.3 11 3 10 21 3 14 31 3 20 41 3 31 41 3 84

01 4 9.1 11 4 12 21 4 17 31 4 23 41 4 36 41 5 110

01 5 11 11 5 14 21 5 19 31 5 27 41 5 42 51 5 130

02 0 3.7 12 0 6.1 22 0 9.3 32 0 14 42 0 22 52 0 ~9

02 1 5.5 12 1 8.2 22 1 12 32 1 17 42 1 26 52 1 70

02 2 7.4 12 2 10 22 2 14 32 2 20 42 2 32 52 2 95

02 3 9.2 12 3 12 22 3 17 32 3 24 42 3 38 52 3 120
02 4 11 12 4 15 22 4 19 32 4 27 42 4 44 52 4 150

02 5 15 12 5 17 22 5 22 32 5 31 42 5 50 52 5 180

03 0 5.6 13 0 8.3 23 0 12 33 0 17 43 0 27 53 0 79
03 1 7.4 13 1 10 23 1 14 33 1 21 43 1 33 53 1 110

03 2 9.3 13 2 13 23 2 17 33 2 24 43 2 39 53 2 140

03 3 11 13 3 15 23 3 20 33 3 28 43 3 45 53 3 210

03 5 15 13 5 19 23 5 25 33 5 35 43 5 59 53 5 250

04 0 7.5 14 0 11 24 0 15 34 0 21 44 0 34 54 0 130

04 1 9.4 14 1 13 24 1 17 34 1 24 44 1 40 54 1 170

04 2 11 14 2 15 24 2 20 34 2 28 44 2 47 54 2 220

04 3 13 14 3 17 24 3 23 34 3 32 44 3 54 54 3 280

04 4 15 14 4 19 24 4 25 34 4 36 44 4 62 54 4 350

04 5 17 14 5 22 24 5 28 34 5 40 44 5 69 54 5 430

05 0 94 15 0 13 25 0 17 35 0 25 45 0 41 55 0 240

05 1 11 15 1 15 25 1 20 35 1 29 45 1 48 55 1 350

05 2 13 15 2 17 25 2 23 35 2 32 45 2 56 55 2 540

05 3 15 15 3 19 25 3 26 35 3 37 45 3 64 55 3 920
05 4 17 15 4 22 25 4 29 35 4 41 45 4 72 55 4 600

05 5 19 15 5 24 25 5 32 35 5 46 45 5 81 55 5 2400

Number of positive tubes with each of 3 volumes used.
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Appendix K

Determination of sulphur dioxide

Kl. Apparatus

K1.1 The apparatus shall be set up as follows:

Connect a round-bottomed flask of 1000 ml to 1500 ml capacity to a water-cooled
reflux condenser, whose upper end is connected with two absorption tubes in series.
Connect an inlet gas tube to the flask which will nearly reach the bottom of the
flask. The other end of this inlet tube is connected to a bottle containing sodium
carbonate solution. Each absorption tube contains hydrogen peroxide neutralised
with 0.1N sodium hydroxide using bromophenol blue solution as indicator.

K2. Reagents

K2.1 Hydrochloric acid, sp. gr. 1.18 at 20°C.

K2.2 Nitrogen, from a cylinder.

K2.3 Hydrogen peroxide solution, 6% v/v and neutralise with 0.IN sodium hydroxide

using bromophenol blue solution as indicator.

K2.4 Bromophenol blue solution

Dissolve 0.1 g of bromophenol blue in 3.0 ml of 0.05 N sodium hydroxide. Add 5
ml of ethanol (90% v/v) after the solution is effected. Add sufficient ethanol (20%
v/v) to produce 250 ml.

K2.5 Sodium carbonate solution, 10% w/v.

K2.6 Sodium hydroxide, 1.0 N standard volumetric solution.

K3. Procedure

K3.I Introduce 500 ml of water and 20 ml of hydrochloric acid into the flask. Connect the
flask with the condenser and absorption tubes. Pass through the apparatus a
steady of nitrogen which has been bubbled through sodium carbonate solution.
Gradually heat the liquid until it boils. Allow to boil for about 10 mm. Cool the flask
by gradual immersion in water.

K3.2 Weigh 200 g or a suitable quantity of the sample and transfer quantitatively into the
flask. Heat gently in a stream of nitrogen and boil for one hour. Turn off the
nitrogen, disconnect the absorption tubes and titrate the contents with 0.1N sodium
hydroxide.
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K3.3 Carry out a blank determination leaving out the sample but adding all the reagents.

K4. Calculation

K4.1 Sulphur dioxide, ppm = 32,000 (V1 - V2) N

W

where,

V1 is the volume of 0.IN sodium hydroxide required for sample, in ml;

V2 is the volume of 0.IN sodium hydroxide required for blank, in ml;

N is the normality of sodium hydroxide;

W is the weight of sample, in g.
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Appendix M

Determination of benzoic acid and sorbic acid

Ml. HPLC apparatus

M1.l Column C18 reversed phase

M1.2 UV detector

M1.3 Recorder

M2. Operating condition

M2.1 Mobile phase : Methanol (5%)
Phosphate buffer (95%)
(0.3 M, pH 6.5)

M2.2 Wavelength : 227 nm

M2.3 Flowrate : 1.5 mI/mm

M2.4 Chart speed : 0.2 cm/mm

M2.5 Temperature : ambient

M2.6 Injection volume : 20 p1

M3. Reagent

M3.1 Methanol

M3.2 Benzoic acid

M3.3 Sorbic acid

M3.4 Orthophosphoric acid

M3.5 Potassium dihydrogen orthophosphate (KH2PO4)

M3.6 Dipotassium hydrogen orthophosphate (K2HPO4)

M3.7 4-hydroxy acetanilide

M4. Preparation of stock internal standard solution (I mg!ml)

M4.1 Dissolve 100 mg of HA in 1:1 methanol/H20 and dilute to 100 ml. This internal
standard solution can be refrigerated at 4°C for I month.
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M5. Preparation of mixed standard solution

M5.1 Dissolve 50 mg benzoic acid and 50 mg of sorbic acid in 1:1 methanol/H20 and
dilute to 100 ml with 1:1 methanol/H20. This solution can be refrigerated at 4°C for
1 month.

M6. Preparation of mobile phase

M6.1 Dissolve 3.8 g K2HPO4 and 5 g KH2PO4 in 2 litre water. Mix 1900 ml of this
phosphate buffer with 100 ml methanol and the mixture is then filtered through a
0.4S urn filter. Prepare and degas mobile phase daily.

M7. Preparation of sample

M7.1 Weigh 5.0 g of prepared sample and transfer to a 50 ml volumetric flask. Add 3 ml
internal standard solution (K4) and make up to volume with 1:1 Methanol/water.
Shake well and centrifuge for 10-20 minutes. Filter the supernatant through a 0.4S
pm filter for analysis.

M8. Standard preparation

M8.1 Pipette 3.0 ml of stock mixed standard solution and 3.0 ml of stock internal standard
solution into a 50 ml volumetric flask and make up to volume with 1:1
methanol/water. Filter through a 0.45 pm filter for analysis.

M9. Calculation

M9.1 Benzoic acid in sample (pg/g)

Bsampie/lsampie C x V
— x x D

Bstandard~standard W

M9.2 Sorbic acid in sample (pg/g)

Bsampie/Isampie C x V
— x x D

standard standard

where,

Bsampie is the benzoic acid peak area in sample;

Ssampie is the sorbic acid peak area in sample;

1
sampie is the internal standard peak area in sample;

Bstandard is the benzoic acid peak area in standard;
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Sstanda~ is the sorbic acid peak area in standard;

Ltandard is the internal standard peak in standard;

C is the concentration of standards in pg/g (either benzoic acid/sorbic

acid);

V . is the total volume of sample;

D is dilution factor;

W is the weight of the sample.
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