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FOREWORD

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

This standard is the first revision of MS 714 : 1981, ‘Specification for canned pineapple juice’.
In the revision of this standard, the title has been amended to ‘Specification for packaged

pineapple juice’.

During the revision of this Malaysian Standard, reference was made to the following:

a) Codex Standard for Pineapple Juice, CODEX STAN 85, 1981.

b) The Malaysian Food Act 1983 and Food Regulations 1985.

c) Association of Official Analytical Chemists (AOAC), 16
th

 Edition, 1999.

This Malaysian Standard supersedes MS 714 : 1981.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.

.
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SPECIFICATION FOR PACKAGED PINEAPPLE JUICE
(FIRST REVISION)

1. Scope

This Malaysian Standard prescribes the requirements and methods of sampling and test for
packaged pineapple juice derived from the fruit of Ananas comosus, (L.) Merrill.

2. Definitions

For the purpose of this Malaysian Standard, the following definitions shall apply.

2.1 Pineapple juice

Pineapple juice is the expressed juice from the flesh or parts thereof, or from the cores, or

from both flesh and cores, of mature pineapples. Pineapple juice may be extracted cold, or
heat may be used in the extraction, but in neither case is water added.

2.2 Packaged pineapple juice

Packaged pineapple juice is derived from natural pineapple juice or concentrated pineapple

juice which is processed by heat treatment and packaged in containers which are hermetically
sealed or aseptically packaged. It may contain added sugar or other permissible ingredients
as provided under Clause 3. It is classified as high acid products.

3. Requirements

3.1 General

3.1.1 The product shall have the characteristic colour, aroma and flavour of pineapple juice.

3.1.2 The product shall be free from specks, dirt and other foreign matter.

3.1.3 The amount of free and suspended pulp shall be 5 % to 30 % by volume as
determined by the method described in Appendix B.

3.1.4 The ethanol content shall not exceed 0.3 (v/v) as determined by the method
described in Appendix C.

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

a) shall be free from micro-organisms capable of development under normal conditions
of storage which may represent a hazard to health; and

b) shall not contain any substances originating from micro-organisms in amounts which
may represent a hazard to health.
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3.2 Raw materials

3.2.1 The pineapple juice shall be freshly expressed and shall have soluble solids content
of not less than 8 % Brix as determined by refractometer at 20 °C uncorrected for acidity.

See Appendix D for test method.

3.2.2 Where the juice has been obtained using concentrated juice with the addition of

water the soluble pineapple solids content (exclusive of added sugars) shall be not less than
13.5 %, as determined by refractometer at 20 °C, uncorrected for acidity and read as °Brix
on the International Sucrose Scales.

3.3 Ingredients

3.3.1 Potable water

3.3.2 Nutritive sweeteners

3.3.2.1 The following nutritive sweeteners may be used:

a) sugar (sucrose);

b) fructose;

c) dextrose, hydrated or anhydrous;

d) glucose syrup; and

e) high fructose syrup.

3.3.2.2 The sweetened juice shall have a final soluble solids content of not more than

13.5 °Brix.

3.3.2.3 The addition of nutritive sweeteners is not permitted when the juice has been
acidified with citric acid or d-malic acid.

3.3.3 Food additives

3.3.3.1 Vitamin C may be added to packaged pineapple juice derived from concentrated

juice. The permitted level shall not be more than 8 mg/100 ml.

3.3.3.2 Citric acid or d-malic acid may be added to packaged pineapple juice as acidifying
agent. The level shall be limited by Good Manufacturing Practices (GMP).

3.3.3.3 The addition of citric acid or d-malic acid is not permitted when the juice has nutritive
sweeteners added in accordance with 3.3.2 of this standard.
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3.4 Metallic contaminants

The metallic contaminants shall not be in excess of the levels given in Table 1.

Table 1. Metal contaminants

Contaminant
Maximum level

(ppm)
Test method

Arsenic 0.1 Appendix F

Lead 0.5 Appendix G

Packaged in tin can 250
Tin

Other packaging material 40
Appendix H

3.5 Fill of container

All containers shall be filled with pineapple juice to not less than 90 % of the water capacity
of the container, as determined by the method described in Appendix J.

4. Hygiene

The product shall be processed and packed in licensed premises under strict hygienic
conditions as imposed by the competent authorities from time to time in accordance with the
local government by-laws, public health legislation and codes of practice as well as

guidelines in force in Malaysia where relevant.

5. Packaging and labelling

5.1 The product shall be packaged in hermetically sealed or aseptically packaged

containers. Container shall be made of tin-plate, aluminum, plastic laminate or other suitable
materials.

5.2 Each container shall be suitably marked so as to give the following information:

a) name of the product shall be 'Pineapple juice'; In addition,

i) if sweeteners are not used, the label shall bear the statement 'natural juice'; and

ii) if nutritive sweeteners are used, the label shall bear the statement 'sugar added' or
'sweetened'.

b) list of ingredients shall be declared on the label in descending order of proportion;

c) name and address of the manufacturer, distributors and/or importer;
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d) net weight/volume of the contents of the container mark in ml or in grammes; and

e) country of origin e.g. Product of Malaysia.

5.3 The package shall be marked at one end with a code mark consisting of a

combination of figures or letters or both signifying batch, and the year, month and day to
signify expiry date and/or production date.

6. Legal requirement

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

7. Sampling and testing

Methods of sampling and testing shall be carried out as described in the relevant appendices
of this standard.

8. Certification mark

Each product, may by arrangement with a recognised certification body, be marked with the
certification mark of that body, provided the product conforms to the requirements of this

standard.

9. Compliance

When on testing, each of the samples is found to conform to the requirements specified in

this standard, the lot, batch or consignment from which the samples have been drawn shall
be deemed to comply with this standard.
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Appendix A

(normative)

Sampling

A1. A sample lot shall consist of six packages of the same denomination and drawn from

a single batch of manufacture.

A2. The number of sample lots to be taken shall be previously negotiated and agreed

upon with each individual cannery.

A3. The sample lot is delivered promptly to an analyst of the certifying agent for

subsequent analysis.

A4. The receipt of all samples taken shall bear particulars of name of manufacturer,

code mark, packaging size and quantity.

A5. Samples packaging size shall usually drawn at random and unless circumstances

disallowed, samples shall be taken at intervals from the same running line or otherwise
extracted from different levels of the same stacked pallet.

A6. Examination of samples shall be carried out at least two weeks after date of

manufacture.
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Appendix B

(normative)

Determination of free and suspended pulp

B1. Apparatus

B1.1 Suitable centrifuge

B1.2 Graduated centrifuge tubes, conical, 50 ml.

B2. Procedure

B2.1 Mix the sample thoroughly, fill the graduated centrifugal tubes to 50 ml and place
the tubes in a suitable centrifuge. Adjust the speed of the centrifuge according to the

diameter in Table B1 and centrifuge for exactly 10 min.

Table B1.  Speed of centrifuge against diameter

Diameter

(in)

Speed of centrifuge

(Approximate rev/min)

10
10½
11
11½
12
12½
13
13½
14
14½
15
15½
16
16½
17
17½
18
18½
19
19½
20

1609
1570
1534
1500
1468
1438
1410
1384
1359
1336
1313
1292
1271
1252
1234
1216
1199
1182
1167
1152
1137

NOTE. 'Diameter' means the overall distance between the tips of opposing centrifuge tubes in operating position.
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B3. Results

B3.1 After centrifuging, take the reading at the top level of the pulp in the tube and
multiply by 2 to give the percentage of pulp.
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Appendix C

(normative)

Determination of ethanol

C1. Apparatus

C1.1 Gas chromatograph, with flame ionisation detector and 6 ft X 1/8 in stainless steel

or glass column containing 80 to 100 mesh Chromosorb 103, He or N carrier gas 20 ml/min:
injector temperature -175 °C; column temperature -  185 °C isothermal (adjust temperature

ethanol elutes in 1 min, n-propanol in 1.6 min): detector temperature - 250 °C: chart speed
0.2 in/min: attenuation as required for on-scale peaks.

C1.2 Pipette, 5.0 ml

C2. Reagents

C2.1 n-propanol, internal standard 5 % aqueous stock solution. Refrigerate.

C2.2 Ethanol standard solution, 3,4,5,6,7 and 8 % aqueous ethanol solution

Determine exact percentage of ethanol by pycometer, hydrometer, or refractometer.
Alternatively, prepare standard solutions by quantitative dilution of concentrated ethanol
solution analysed by one of above techniques. Keep solutions refrigerated.

C3. Procedure

C3.1 Calibration

Pipette 5.0 ml ethanol solutions into separate g-s flasks. Add 5.0 ml of the internal standard

solution to each flask and mix well. Inject 0.2 µl of each solution in duplicate and measure
the peak heights (integrator may be used). Calculate the ratio of n-propanol peaks and the

average for each concentration. Plot a ratio against concentration graph and calculate slope
of line (F).  Repeat the analysis for the 5 % ethanol standard solution each day.

C3.2 Determination

Decarbonate the sample by filtering through S&S or equivalent paper.  Pipette 5.0 ml of the

sample into the g-s flask. Add 5.0 ml of the aqueous n-propanol internal standard solution.

Mix them thoroughly by swirling, and inject 0.2 µl of the solution onto GC column and

determine the ratio of ethanol to n-propanol peaks.
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C4. Calculation

The percentage of ethanol (v/v) =
F

propanol)-n  height akethanol/pe height (peak
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Appendix D

(normative)

Determination of soluble solids

D1. Apparatus

D1.1 Abbe' refractometer ,(or any equivalent instrument) fitted with a Brix (sugar) scale.

D1.2 Thermometer, 0 °C to 100 °C.

D2. Procedure

D2.1 Use a thoroughly mixed sample and take the Brix reading on the Abbe' refractometer
or any equivalent instrument. Circulate water through the refractometer to obtain a constant

temperature at the same time the Brix reading is taken. Make temperature corrections to this
reading for temperatures above 20 °C. The temperature correction table used shall be
correspond to the type of refractometer.

Table D1.  Temperature corrections for readings of percent sucrose in sugar solutions
by Abbe' refractometer (standard at 20 °C)

[Add to observed Brix (sugar) readings]

Observed percentage Brix (sugar)Temp.

°°C 0 5 10 15 20 25 30

21 0.06 0.07 0.07 0.07 0.07 0.08 0.08

22 0.13 0.13 0.14 0.14 0.15 0.15 0.15

23 0.19 0.20 0.21 0.22 0.22 0.23 0.23

24 0.26 0.27 0.28 0.29 0.30 0.30 0.30

25 0.33 0.35 0.36 0.37 0.38 0.38 0.39

26 0.40 0.42 0.43 0.44 0.45 0.46 0.47

27 0.48 0.50 0.52 0.53 0.54 0.55 0.55

28 0.56 0.57 0.60 0.61 0.62 0.63 0.63

29 0.64 0.66 0.68 0.69 0.71 0.72 0.72

30 0.72 0.74 0.77 0.78 0.79 0.80 0.80
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Appendix E

(normative)

Determination of ascorbic acid (Vitamin C)

E1. Reagents

E1.1 Metaphosphoric acid-acetic acid solution

Dissolve, with shaking, 15 g metaphosphoric acid (HPO3) pellets or freshly pulverised sticks

in 40 ml acetic acid and 200 ml water. Dilute to about 500 ml and filter rapidly through fluted
paper into glass-stoppered bottle.

E1.2 Metaphosphoric acid-acetic acid-sulphuric acid solution

Dissolve, with shaking, 15 g metaphosphoric acid (HPO3) pellets or freshly pulverised sticks

in 40 ml acetic acid and 200 ml 0.3N sulphuric acid. Dilute to about 500 ml with 0.3N
sulphuric acid and filter rapidly through fluted paper into glass stoppered bottle. Stored in the
refrigerator.

NOTE: Solution 1 (E1.1) and solution 2 (E1.2) remain satisfactory for 7 to 10 days. However, the solutions should,
as far as possible, be prepared fresh.

E1.3 Ascorbic acid standard

Weigh accurately 100 mg ascorbic acid (C6H8O6) and dissolve it in metaphosphoric acid-

acetic acid solution, making up to 100 ml with the same solution. Use immediately to

standardise the indophenol dye. This solution contains 1 mg ascorbic acid per ml.

E1.4 Indophenol dye solution

Dissolve 50 mg of the sodium salt of 2,6-dichlorophenol-indophenol (stored in dessicator

over soda lime) in about 50 ml of water to which has been added 42 mg sodium

bicarbonate; shake vigorously. When dye dissolves, dilute to 200 ml with water. Filter
through fluted paper into amber glass-stoppered bottle. Keep stoppered, out of direct

sunlight and store in refrigerator.

E1.5 Thymol blue pH indicator, 0.04 %

Dissolve 0.1 g indicator by triturating in agate mortar with 10.75 ml 0.02N sodium hydroxide

and dilute to 250 ml with water. Transition range of the indicator is 1.2 (red) to 2.8 (yellow).

E1.6 Methylene blue, 0.05 % aqueous solution

E1.7 Indigo carmine, 0.05 % aqueous solution.
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E2. Procedure

E2.1 Standardisation of the indophenol reagent

Standardise the dye solution daily with freshly prepared ascorbic acid standard solution.

E2.1.1 Transfer three 2.0 ml aliquots of the ascorbic acid standard solution (containing 2

mg ascorbic acid) to each of three 50 ml erlenmeyer flasks containing 5 ml metaphosphoric

acid-acetic acid solution.

E2.1.2 Titrate rapidly with the indophenol solution from 50 ml burette until light but distinct

rose pink persists more than 5 s.  Each titration should require about 15 ml indophenol

solution, and the three titrations should agree within 0.1 ml.

E2.1.3 Similarly titrate three blanks composed of 7.0 ml metaphosphoric acid-acetic acid
solution plus volume of water approximately equal to volume of indophenol solution used in
the standardisation titrations with the standard ascorbic acid solution.

E2.1.4 Subtract the average blanks (usually about 0.1 ml) from the average standardisation
titrations.

E2.1.5 Calculate and express concentration of indophenol solution as mg ascorbic acid

equivalent to 1.0 ml of the dye solution as follow:

weight, in mg, of ascorbic acid used (2.0 mg)
0.5

volume, in ml, of indophenol used in titration

E2.2 Rapid tests for detection of interfering reducing substances

E2.2.1 Add 2 drops of 0.5 % aqueous solution of methylene blue to 10 ml freshly prepared

mixture (1+1) of sample solution and metaphosphoric acid-acetic acid solution and mix.
Disappearance of methylene blue colour in 5 to 10 s indicates presence of interfering
substances (except for stannous tin).

E2.2.2 To a 10 ml sample solution, add 10 ml hydrochloric acid and water mixture (1+3).
Add 5 drops of the 0.05 % aqueous solution of indigo carmine and mix.  Disappearance of

colour in 5 to 10 s indicates the presence of stannous tin or other interfering substances.

E3. Preliminary test for appreciable amounts of basic substances

Grind a small amount of the sample in about 25 ml metaphosphoric acid-acetic acid

solution. Test the pH by placing a drop of thymol blue pH indicator on a spot plate. For liquid
preparations, dilute sample approximately two-fold with metaphosphoric acid-acetic acid
solution before testing with the indicator. A pH of more than 1.2 indicates appreciable

amounts of basic substances are present.
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E4. Sample preparation

E4.1 For liquid samples with low solid content

Adjust pH to about 1.2 with metaphosphoric acid-acetic acid-sulphuric acid solution if

appreciable amounts of basic substances are present. Dilute with an approximately equal
volume of metaphosphoric acid-acetic acid to give a final solution containing 10 to 100 mg

ascorbic acid per 100 ml. Record the volume of this assay solution and designate it as V ml.

E4.2 For fruits and vegetables

Blend a known quantity of the sample with an equal volume of metaphosphoric acid-acetic
acid extracting solution to homogenous slurry.  Make up to a measured volume (designated

as V ml) containing 10 to 100 mg ascorbic acid per 100 ml.  Mix well and filter through rapid

folded paper (or centrifuge if necessary).  Use the filtrate for titration.

E4.3 For other samples

Grind a weighed amount of the sample in the presence of about 25 ml of the
metaphosphoric acid-acetic acid extracting solution and triturate until sample is in

suspension. Adjust the pH to about 1.2 using metaphosphoric acid-acetic acid-sulphuric acid
solution if the sample contains appreciable amounts of basic substances. Dilute with
metaphosphoric acid-acetic acid such that the final assay solution contains 10 to 100 mg

ascorbic acid per 100 ml (use approximately 10 ml extracting solution per g dry sample and
less for semi-solid samples). Record the volume of this assay solution and designate it as V

ml. Filter through rapid folded paper (or centrifuge if necessary) and use the filtrate for

titration.

E5. Titration with indophenol reagent

E5.1 Perform triplicate titration of the assay solution with the standardised indophenol

solution. Each aliquot of the test solution (Y ml) should contain about 2 mg ascorbic acid.

E5.2 Add metaphosphoric acid-acetic acid solution to give 7 ml for titration if the amount

of the vitamin is contained in less than 7 ml of the test solution.

E5.3 Perform the titration rapidly, dispensing the indophenol solution from a 50 ml

burette. The end point is reached when a light but distinct rose pink colour persists for more
than 5 s.

E5.4 Calculate the average volume of the dye used in the titration (X ml).

E5.5 Carry out three blank titrations of a solution containing a volume of metaphosphoric

acid-acetic acid equal to the volume of test solution and water equal to the volume of the
indophenol solution used in the titration with the test solution.

E5.6 Calculate the average volume of the dye used in the blank titration (B ml)



MS 714 : 2001

14

E6. Titration of intensely coloured assay solutions

E6.1 First, determine if the pigments in the assay solution is soluble in ether.

E6.2 Shake 10 ml of the solution with 5 ml ether in a stoppered tube.

E6.3 Proceed to perform the titration as described below if the ether (upper) layer is
practically colourless.

E6.4 Carry out an extraction of a large volume of the assay solution with ether in a
separatory funnel if the ether solution is coloured.

E6.5 Use aliquots of the aqueous (lower) layer for titration described below.

E6.6 Carry out the titration with indophenol dye solution as has been previously
described.

E6.7 Add 10 ml ether to the reaction flask when the end point is thought to have been
reached.

E6.8 Shake the mixture vigorously and allow it to stand.

E6.9 Compare the colour of the ether (upper) layer with that of a blank performed using

proper volumes of metaphosphoric acid-acetic acid and water as previously described and

similarly shaken with 10 ml ether. If the ether layer in the test titration is a rose pink similar to
that of the blank, the titration is already completed.

E6.10 If the pink colour in the ether solution is more intense than that of the blank, repeat
the titration with another aliquot of the assay solution, adding a volume of indophenol

solution 1 ml less than before.

E6.11 On the other hand, if the ether layer is colourless or is of different colour, repeat

titration using 1 ml more of the indophenol solution. This procedure may have to be
repeated a few times so as to obtain fair accurate titration values.

E6.12 Perform at least 3 accurate titrations to calculate average volume of dye used.

E7. Calculations

mg ascorbic acid per 100 g sample  =  (X – B) x F x 
WY

V 100
 x 

where,

X is the average volume, in ml, of dye used for titration of assay solution;

B is the average volume, in ml, of dye used for titration of blank;

F is the mg ascorbic acid equivalent to 1.0 ml indophenol dye solution;
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V is the total volume, in ml, of the assay solution;

Y is the volume, in ml, of the assay solution used in titration; and

W is the weight, in g, of sample analysed.
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Appendix F

(normative)

Determination of arsenic

F1. Apparatus

F1.1 Atomic absorption spectrophotometer, with the following operating parameters.

F1.1.1 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 for control of the carrier gas and transport of metallic vapours to the
quartz cell.

F1.2 Crucible

F1.3 Electric hot plate

F1.4 Muffle furnace, maintained at 500 °C

F1.5 Volumetric flask, 20 ml

F1.6 Whatman filter-paper, acid washed

F2. Reagents

F2.1 Nitric acid, concentrated

F2.2 Nitric acid solution, 0.3N

Dilute 19.6 ml concentrated nitric acid (F2.1) to 1 l with deionised water.

F2.3 Nitric acid solution, 1.5 % v/v

F2.4 Potassium hydroxide solution, 20 % w/v

F2.5 Sulphuric acid solution, 1 % v/v

F2.6 Sulphuric acid solution, 20 % v/v

F2.7 Hydrochloric acid, concentrated (ρ20 1.18 g/ml)

F2.8 Hydrochloric acid solution, 1.5 % v/v



MS 714 : 2001

17

F2.9 Hydrochloric acid solution, 3 % v/v

F2.10 Hydrochloric acid solution, 5 % v/v

F2.11 Hydrochloric acid solution, (1 + 1)

F2.12 Potassium permanganate solution, 5 % v/v

F2.13 Boric acid solution, saturated (approx. 50 g/l)

F2.14 Magnesium nitrate hexahydrate [Mg (NO3)2.6H2O] solution, 50 % w/v

F2.15 Arsenic standard solutions

F2.15.1 Stock solution

Containing 1,000 µg As/ml. Dissolve 1.320 g arsenic trioxide (As)2O3 in 25 ml 20 % w/v

potassium hydroxide solution (F2.4). Neutralise with 20 % v/v sulphuric acid solution (F2.6)

with phenolphthalein as indicator. Make up to 1 l with 1 % v/v sulphuric acid solution (F2 5).
Commercial arsenic standard solution may also be used.

F2.15.2 Working standard solutions

1 µg As/ml (in 1.5 % v/v hydrochloric acid solution (F2.8)).

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

As, respectively.

F2.16 Reductant

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

F3. Procedure

F3.1 Sample preparation

F3.1.1 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 flame. Continue
heating until charring is complete.

F3.1.2 Place the crucible containing pre-ashed sample in a muffle furnace (F1.4) and

ash at 500 °C for 2 h. Cool and wet the ash with 0.5 ml concentrated nitric acid (F2.1). Heat
the crucible on a hot plate (F1.3) until no more fumes is given off and return to the furnace
(F1.4). Repeat the wetting procedure if necessary until the ash is white.
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F3.1.3 After ashing, carefully dissolve the residue using 2 ml concentrated nitric acid

(F2.1) and then with 4 ml 0.3N nitric acid solution (F2.2). Filter through acid washed filter-

paper (F1.6) into a 20 ml volumetric flask (F1.5). Wash the residue twice and dilute the filtrate
to volume with deionised water.

F3.1.4 Dilute the above solution with deionised water to place the concentration of
arsenic, in a suitable range, if necessary.

F3.2 Analysis

F3.2.1 Dispense 10 µl arsenic working standard solution (F2.15) into a reaction flask

(F1.1). Make up the volume to 10 ml with 1.5 % v/v hydrochloric acid solution (F2.8).

F3.2.2 Connect the flask to the hydride generation apparatus (F1.1). Push down and

hold the plunger for 10 s to dispense the reductant (F2.16) into the sample solution. Record
the maximum reading of the absorbance. Remove the reaction flask.

F3.2.3 Repeat the procedures in F3.2.1 and F3.2.2 using 25 µl and 50 µl arsenic
working standard solution (F2.15.2) for calibration purposes.

F3.2.4 Transfer appropriate volume of the sample solution into a reaction flask (F1.1).

Make up the volume to 10 ml with 1.5 % v/v hydrochloric acid solution (F2.8).

F3.2.5 Proceed as in F3.2.2.
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Appendix G

(normative)

Determination of lead

G1. Apparatus

G1.1 Atomic absorption spectrophotometer, with the following operating
parameters:

G1.1.1 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.

G1.1.2 Kjeldahl flask, 100 ml

G1.1.3 Electric digestion rack

G1.1.4 Volumetric flask, 25 ml

G2. Reagents

G2.1 Hydrochloric acid, concentrated (ρ20 1.18 g/ml)

G2.2 Hydrochloric acid solution, (1 + 1)

G2.3 Hydrochloric acid solution, 1 % v/v

G2.4 Sulphuric acid, concentrated

G2.5 Nitric acid solution, (1 + 1)

G2.6 Nitric acid solution, 1 % v/v

G2.7 Nitric acid solution, 10 % v/v

G2.8 Mixture of perchloric acid and nitric acid, (1 + 1)

G2.9 Lead standard solutions

G2.9.1 Stock solution

Containing 1,000 µg Pb/ml. Dissolve 598 g lead nitrate [Pb (NO3)2] in 1 % v/v nitric acid

solution (G2.6) and dilute to 1 l [with 1% v/v nitric acid solution (G2.6)].  Commercial lead
standard solution may also be used.
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G2.9.2 Working standard solutions

0.5 µg, 1.0 µg, 1.5 µg and 2.0 µg Pb/ml. Prepare the working standard solutions by

appropriate solutions of the lead stock solution (G2.9.1) with 10 % v/v nitric acid solution
(G2.7).

G3. Procedure

G3.1 Sample preparation

Proceed with either method G3.1.1 or G3.1.2.

G3.1.1 Dry ashing method. See F3.1

G3.1.2 Wet digestion method

G3.1.2.1 Accurately measure 100 ml of sample into a 100 ml Kjeldahl flask (G1.1.2). Add

5 ml of a solution mixture of perchloric acid and nitric acid (1 + 1) (G2.8) into the flask. Heat

the flask on an electric digestion rack at approximately 300 °C for 15 to 30 min before adding

20 ml concentrated sulphuric acid (G2.4). 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 (G2.6) in the volumetric flask (G1.1.4) and make up the volume to 25

ml.

G3.1.2.2 Prepare the working standard solutions in 1 % v/v nitric acid solution (G2.6).

G3.2 Analysis

G3.2.1 Dilute the sample solutions with deionised water to place the concentration of
lead in a suitable range.

G3.2.2 Determine the lead concentration against similar standards and blank, respectively as
described in the standard conditions of particular atomic absorption spectrophotometer.

G4. Calculation

Lead µg/g  =  
V

F x D x N

where,

N is the concentration (µg/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 in g of sample; and

V is the volume in ml of final sample solution.

=
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Appendix H

(normative)

Determination of tin

H1. Apparatus

H1.1 One-mark volumetric flasks, capacity 50 ml and 200 ml.

H1.2 Pipettes, for delivering 1 ml, 2 ml, 3 ml, 4 ml, 5 ml, 10 ml and 20 ml.

H1.3 Spectrophotometer, or photocolorimeter, with green filter, fitted with a cell of 10

mm light path, enabling measurements to be made at wavelengths form 500 nm to 530 nm.

H1.4 Analytical balance

H2. Reagents

H2.1 All reagents used shall be of analytical reagent quality and the water used shall
be distilled water or water of at least equivalent purity.

H2.1.1 Sulphuric acid, ρ20 1.84 g/ml.

H2.1.2 Sulphuric acid, 2.5N solution.

H2.1.3 Ascorbic acid, 50 g/l solution.

H2.1.4 Polyvinyl alcohol

Dissolve 1.6 g of polyvinyl alcohol in a little water with gentle warming and agitation. Dilute to

100 ml after cooling.

H2.1.5 Buffer solution, containing 450 g of sodium acetate (CH3COONa) and 240 ml of
acetic acid (CH3COOH) per litre.

H2.1.6 Tin, standard volumetric solution, containing 500 µg/ml in a sulphuric acid
medium, approximately 6N.

Dissolve, with heating, 0.5 g of pure tin in a mixture of 50 ml of sulphuric acid (H2.1.1), 5 ml

of nitric acid, ρ20 1.42 g/ml, and 25 ml of water. After complete solution, oxidise the tin to the

stannic form by boiling until white fumes appear. Cool the solution and pour it into a 1000 ml

volumetric flask containing 116 ml of sulphuric acid (H2.1.1) and 100 ml of water. Cool and

dilute to 1000 ml with water.
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H2.1.7 Tin, standard volumetric solution, containing 10 µg/ml in a sulphuric acid
medium, approximately 0.5N.

Transfer 20 ml of the tin standard volumetric solution (H2.1.6) to a 1000 ml volumetric flask.

Add 10 ml of sulphuric acid (H2.1.1) and dilute to 1000 ml with water.

H2.1.8 Phenylfluorone reagent (2, 6, 7-trihydroxy-9-phenyl-3-isoxanthone).

Dissolve 0.1 g of phenylfluorone in 10 ml of methanol and 1 ml of concentrated hydrochloric

acid, ρ20 1.19 g/ml, in a 500 ml volumetric flask. Dilute to the mark with 95 % v/v ethanol. The
reagent shall be stored in a brown bottle in the dark. It is recommended that it should not be

stored for longer than 1 week.

H3. Procedure

H3.1 Preparation of test portion

Weigh a mass of about 10 g, to the nearest 0.01 g.

H3.2 Destruction of organic matter

Add 5 ml of sulphuric acid (H2.1.1) to the resulting solution, cool and pour it into the 200 ml

volumetric flask and dilute to the mark with water (solution A).

H3.3 Colorimetry

H3.3.1 By means of a pipette, transfer to a 50 ml volumetric flask an appropriate volume
of solution A, i.e.:

a) 20 ml, if the tin content of the sample is below 50 mg/kg;

b) 10 ml, if the tin content of the sample is between 50 mg/kg and 125 mg/kg,

diluting to 20 ml with sulphuric acid solution (H2.1.2); and

c) 5 ml, if the tin content of the sample is above 125 mg/kg, diluting to 20 ml with
sulphuric acid solution (H2.1.2).

H3.3.2 Then add in succession:

a) 10 ml of buffer solution;

b) 1 ml of ascorbic acid solution (see note);

c) 5 ml of polyvinyl alcohol solution; and

d) 5 ml of phenylfluorone reagent.

NOTE 1. The addition of ascorbic acid is not necessary,if the content of iron (111) is equal to or less than 25 mg/kg.
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H3.3.3 Swirl the flask, avoiding foam formation from the polyvinyl alcohol. Leave to stand
for 5 min.

Dilute to the mark with water and leave to stand for 30 min, then carry out the measurement
at a wavelength of 505 nm in the spectrophotometer or photocolorimeter.

H3.3.4 Carry out two determinations on the same prepared sample taken for the
destruction of organic matter.

H3.4 Preparation of calibration curve

H3.4.1 Into a series of six 50 ml volumetric flasks each containing 20 ml of sulphuric
acid solution (H2.1.2) add the following volumes of standard volumetric tin solution (2.1.7)

0 ml, equivalent to 0 µg of tin

1 ml, equivalent to 10 µg of tin

2 ml, equivalent to 20 µg of tin

3 ml, equivalent to 30 µg of tin

4 ml, equivalent to 40 µg of tin

5 ml, equivalent to 50 µg of tin

H3.4.2 Then proceed as indicated in H3.3.2.

H3.5  Prepare the calibration curve, showing the differences of optical density as a
function of the number of microgrammes of tin.

H4. Expression of results

H4.1 Method of calculation and formula

By means of the calibration curve, convert the figure obtain in H3.3.2 into microgrammes of
tin.

The tin content, expressed in milligrammes per kilogramme of product, is equal to:

where,

m0 is the mass, in grammes, of the test portion;

m1 is the mass in microgrammes, of tin, read from the calibration curve; and

V is the volume, in millilitres, of solution A taken for colorimetric measurement (see

H3.3.1).

0

1

0

3
1 200

  x 
10

  x  
200

  x  
1000 mV

m

mV

m

=
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Appendix J

(normative)

Determination of fill of container
(for canned pineapple juice)

J1. Apparatus

J1.1 Weighing balance  (top pan type)

J1.2 Rotary can opener or any suitable cutter

J2. Procedure

J2.1 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.

J2.2 Fill the container with distilled water at ambient temperature to the height of the
contents. Weigh the filled container. Subtract the weight of the container (J2.1) from the
weight to give the weight of water equivalent to the volume of the contents.

J2.3 Fill the container with distilled water at ambient temperature to the top of double
seam. Subtract the weight of the container (J2.1) from this weight to give the weight of the

water equivalent to the full volume of the container.

J3. Calculation

Fill of container, %  =  100 x 
can of volume full to equivalent weight

contents of volume to equivalent weight


