SRI LANKA STANDARD 1332 : Part 6 : 2010
ISO 5523 :1981

METHODS OF TEST FOR

FRUITS AND VEGETABLE PRODUCTS

PART 6 - DETERMINATION OF SULPHUR
DIOXIDE CONTENT
(ROUTINE METHOD)

SRI LANKA STANDARDS INSTITUTION






Sri Lanka Standard
METHODS OF TEST FOR FRUITS AND VEGETABLE PRODUCTS
PART 6 - DETERMINATION OF SULPHUR DIOXIDE CONTENT
(ROUTINE METHOD)

SLS 1332 :Part 6: 2010
ISO 5523 : 1981

Gr.B

Copyright Reserved
SRI LANKA STANDARDS INSTITUTION
17, Victoria Place,
Elvitigala Mawatha,
Colombo 8,
Sri Lanka.



/Sn' Lanka Standards are subject to periodical\

revision in order to accommodate the
progress made by industry. Suggestions for
improvement will be recorded and brought
to the notice of the Committees to which the

revisions are entrusted.

This standard does not purport to include all

(he necessary provisions of a contract. /

© SLSI2010

All right reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in
any form or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from the SLSI.



SLS 1332 : Part 6: 2010
ISO 5523:1981

Sri Lanka Standard
METHODS OF TEST FOR FRUITS AND VEGETABLE PRODUCTS
PART 6 - DETERMINATION OF SULPHUR DIOXIDE CONTENT
(ROUTINE METHOD)

NATIONAL FOREWORD

This Sri Lanka standard was approved by the Sectoral Committee on Agricultural and
Food Products and was authorized for adoption and publication as a Sri Lanka Standard
by the Council of the Sri Lanka Standards Institution on 2010-03-25.

In order to accommodate the large number of test methods within the scope of one
standard, this standard is published in several parts.

This part of the standard is identical with 1ISO 5523 :1981- Liquid Fruits and vegetable
products- Determination of sulphur dioxide content (Routine method), published by the
International Organization for Standardization (1SO).

Terminology and Conventions:

The text of the International Standard has been accepted as suitable for publication,
without deviation, as a Sri Lanka Standard. However, certain terminology and
conventions are not identical with those used in Sri Lanka Standards.  Attention is
therefore drawn to the following:

a) Wherever the words “International Standard” appear referring to this standard
should be interpreted as “Sri Lanka Standard”.

b) The comma has been used throughout as a decimal marker. In Sri Lanka
Standards it is the current practice to use the full point on the base line as the
decimal marker.

C) Wherever page numbers are quoted, they are ISO page numbers.

The test temperature adopted in Sri Lanka is 27 + 2 °C and relative humidity 65 + 5 per
cent is recommended.
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards institutes (ISO member bodies). The work of developing Inter-
national Standards is carried out through 1SO technical committees. Every member
body interested in a subject for which a technical committee has been set up has the
right to be represented on that committee. International organizations, governmental
and non-governmental, in liaison with ISO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the 1ISO Council.

International Standard 1SO 5523 was developed by Technical Committee ISO/TC 34,
Agricultural food products, and was circulated to the member bodies in July 1979.

It has been approved by the member bodies of the following countries :

Australia Germany, F. R. Netherlands
Austria Hungary Poland
Brazil India Portugal
Bulgaria Indonesia Romania
Canada Israel South Africa, Rep. of
Chile Italy Spain
Cyprus Kenya Thailand
Czechoslovakia Korea, Rep. of Turkey
Egypt, Arab Rep. of Libyan Arab Jamahiriya Yugoslavia
Ethiopia Malaysia

France Mexico

The member body of the following country expressed disapproval of the document on
technical grounds :

New Zealand

© International Organization for Standardization, 1981 ®

Printed in Switzerland
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INTERNATIONAL STANDARD

ISO 5523-1981 (E)

Liquid fruit and vegetable products — Determination of
sulphur dioxide content (Routine method)

0 Introduction

This method, which was developed for the determination of the
sulphur dioxide content of wines, has been found to be suitable
for liquid fruit and vegetable products, and can be used as a
rapid method.

In the case of more precise analyses, or in cases of dispute, the
method specified in ISO 5522 shall be used.

1 Scope and field of application
This International Standard specifies a routine method for the

determination of the sulphur dioxide content of liquid fruit and
vegetable products.

2 References
ISO/R 385, Burettes.
ISO 648, Laboratory glassware — One-mark pipettes.

ISO 1773, Laboratory glassware — Boiling flasks (narrow-
necked).

ISO 5522, Fruits, vegetables and derived products — Deter-
mination of total sulphur dioxide content.

3 Definitions

3.1 free sulphur dioxide : Sulphur dioxide as such or as
inorganic combinations of H,S03, HSO; and SO3~.

3.2 bound sulphur dioxide content : The difference be-
tween the total sulphur dioxide content and the free sulphur
dioxide content.

1) Hitherto expressed as ““approximately 4 N solution”’.

4 Principle

4.1 Free sulphur dioxide

Direct iodometric titration of the product at a pH between 0,7
and 1, followed by a blank titration of the same product, freed
from sulphur dioxide by boiling under reflux or by binding its
free sulphur dioxide content with an excess of acetaldehyde
(ethanal) or propionaldehyde (propanal).

4.2 Bound sulphur dioxide

After titration of the free sulphur dioxide, rendering of the pro-
duct alkaline and titration of the sulphur dioxide liberated by
this hydrolysis with iodine in an acid medium.

A second iodometric titration after a second alkali hydrolysis
permits titration of the sulphur dioxide which may have recom-
bined, after the first hydrolysis, with any acetaldehyde present
in the product.

5 Reagents
All reagents shall be of recognized analytical quality and in par-
ticular shall not contain impurities which could be determined

as sulphur dioxide. The water used shall be distilled water or
water of at least equivalent purity, recently boiled.

5.1 Sodium hydroxide, approximately 4 mol/! solution.?

Dissolve 160 g of sodium hydroxide in water and dilute to
1 000 mi.

5.2 Sulphuric acid, 10 % (V/V) solution (180 g of H,SO,
per litre).

5.3 Starch, 5g/I solution containing 200 g of sodium
chloride (as preservative) per litre.

Maintain the solution at boiling point for 10 min during prepara-
tion.
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5.4 lodine, standard volumetric solution,
c(1/213) = 0,05 mol/I.}

5.5 Sodium thiosulphate, standard volumetric solution,
C(N828203.5H20) = 0,005 mol/1.2)

5.6 Acetaldehyde, 7 g/| solution; or

5.7 Propionaldehyde, 10 g/! solution.

6 Apparatus

Usual laboratory apparatus, not otherwise specified, and in
particular :

6.1 Conical boiling flasks, of capacity 500 ml, complying
with the requirements of ISO 1773.

6.2 One-mark pipettes, of capacity 5 — 10 — 20 and 50 ml,
complying with the requirements of 1ISO 648.

6.3 Burettes, of capacity 50 ml, complying with the
requirements of ISO/R 385, class A.

6.4 Device for illuminating the bottom of the boiling flask
with a vertical, yellow light beam obtained from a sodium
vapour lamp, or from an ordinary lamp, the white light of which
is filtered through a potassium chromate solution.

6.5 Distillation apparatus, consisting of a 500 ml boiling
flask and a reflux condenser.

7 Procedure

7.1 Preparation of test sample

Render the sample homogeneous.

7.2 Test portion

Transfer, by means of a pipette (6.2), 50 ml of the test sample
to a 500 ml boiling flask (6.1).

7.3 Determination

7.3.1 Add 3 ml of the sulphuric acid solution (5.2) and 5 ml of
the starch solution (5.3) to the contents of the boiling flask. Im-
mediately titrate with the iodine solution (5.4) (see 9.1) until the
mixture turns blue (see 9.2). Decolourize with the minimum
volume necessary of the sodium thiosulphate solution (5.5).
Subtract one tenth of the volume of this solution from the
volume of the iodine solution used.

1) Hitherto expressed as ‘0,05 N standard volumetric solution’’.

2) Hitherto expressed as ‘0,005 N standard volumetric solution’.

7.3.2 Add 8 ml of the sodium hydroxide solution (5.1). Swirl
once only and allow to stand for 5 min. With a single move-
ment and whilst swirling the flask vigorously, pour in 10 ml of
the sulphuric acid solution (5.2) from a beaker. Immediately
titrate with the iodine solution (5.4) (see 9.1) until the mixture
turns blue (see 9.2). Decolourize with the minimum volume
necessary of the sodium thiosulphate solution (5.5). Subtract
one tenth of the volume of this solution from the volume of the
iodine solution used.

7.3.3 Add 20 ml of the sodium hydroxide solution (5.1). Swirl
once only and allow to stand for 5 min.

Dilute with 200 ml of water at a temperature close to 0 °C.

With a single movement and whilst swirling the flask
vigorously, pour in 30 ml of the sulphuric acid solution (5.2)
from a beaker. Immediately titrate the sulphur dioxide thus
liberated with the iodine solution (5.4) (see 9.1) until the
mixture turns blue (see 9.2). Decolourize with the minimum
volume necessary of the sodium thiosulphate solution (5.5).
Subtract one tenth of the volume of this solution from the
volume of the iodine solution used.

7.3.4 Blank titration

Some substances (especially ascorbic acid), present in a natural
state or added to a product, are oxidized by iodine in acid
medium. This leads to a false value for the iodometric titration
and, in such cases, the determinations shall be carried out on a
test sample desulphurized by one of the following procedures.

7.3.4.1 Desulphurization by boiling under reflux

Place 100 mi of the product to be analysed in the 500 ml boiling
flask of the distillation apparatus (6.5) fitted with the reflux con-
denser, and boil vigorously for at least 30 min.

The condenser shall be sufficiently short and wide to enable the
sulphur dioxide to escape by diffusion at a sufficient rate. Allow
to cool before removing the condenser. Transfer 50 ml of the
liquid thus freed from sulphur dioxide into a 500 ml boiling flask
(6.1).

7.3.4.2 Desulphurization by combination with an aldehyde

Place 50 mi of the product to be analysed in a 500 ml boiling
flask (6.1) and add 5 ml of the acetaldehyde solution (5.6) or
5 ml of the propionaldehyde solution (5.7). Stopper the flask,
and allow to stand for at least 30 min.

7.3.4.3 Titration

Proceed as specified in 7.3.1 using 50 mi of the desulphurized
product (7.3.4.1 or 7.3.4.2).



7.4 Number of determinations

Carry out two determinations on the same test sample (7.1).

8 Expression of results
8.1 Method of calculation and formulae

The free sulphur dioxide content, expressed in milligrams per
litre of product, is given by the formula®

1 000

1,6 X (VO - V3) = 32(V0 - V3)

The total sulphur dioxide content, expressed in milligrams per
litre of product, is given by the formula®

32(V0+ V1 + Vz— V3)

The bound sulphur dioxide content, expressed in milligrams per
litre of product, is given by the formula®

32 (V1 + Vo)
where

Vy is the corrected volume, in millilitres, of iodine solution
used in 7.3.1;

V, is the corrected volume, in millilitres, of iodine solution
used in 7.3.2;

V, is the corrected volume, in millilitres, of iodine solution
used in 7.3.3;

V3 is the corrected volume, in millilitres, of iodine solution
used in 7.3.4.3;
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1,6 is the mass, in milligrams, of sulphur dioxide cor-
responding to 1 ml of 0,05 mol/l iodine solution.

NOTE — If the product contains acetaldehyde, V, represents, in
general, 5 to 15 % of V.

8.2 Repeatability

To be added later.

9 Notes on procedure

9.1 For products having low sulphur dioxide contents, it is
preferable to use a more dilute iodine solution, for example a
solution of concentration ¢{(1/2 1) = 0,02 mol/I.

9.2 For highly coloured products, it is more advantageous to
use the device producing a yellow light beam (6.4) for
illuminating the bottom of the flask containing the test portion.

Operate in a dark room and observe the transparency of the
product, which becomes opaque when the starch changes
colour.

10 Test report

The test report shall show the method used and the results
obtained. It shall also mention any operating conditions not
specified in this International Standard, or regarded as op-
tional, as well as any circumstances that may have influenced
the results.

The report shall include all details required for complete
identification of the sample.

1) If iodine solution of concentration ¢(1/2 15) = 0,02 mol/l was used, replace the coefficient 32 by 12,8.
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars of the terms and conditions of the permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSL.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special
interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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