INTERNATIONAL ISO
STANDARD

Corps gras d'origines animale ét végétale — Détermination gle I'indice

d'iode

Reference number

ISO 3961:1996(E)


https://standardsiso.com/api/?name=3262d6fbcb0ff76c46f1eae62c624e2c

ISO 3961:1996(E)

Foreword

ISC (the Inter
federation of n
preparing Inte
technical com
a technical co
resented on th
non-governme
collaborates cl
(IEC) on all ma

Draft Internati

ational Organization for Standardization) is a worldwide
tional standards bodies (ISO member bodies). The work of
national Standards is normally carried out through ISO
ittees. Each member body interested in a subject for which
mittee has been established has the right to be rep-
t committee. International organizations, governmental and
tal, in liaison with ISO, also take part in the work. 1SO
sely with the International Electrotechnical Commission
ers of electrotechnical standardization.

nal Standards adopted by the technical committees are

circulated to tHe member bodies for voting. Publication as an Internatjonal

Standard requi
a vote.

International S
ISO/TC 36, Ag
vegetable fats

This third editiq
which has bee

Annexes A and

es approval by at least 75 % of the member bodies casting

tandard ISO 3961 was prepared by Technical;;€Committee
Hicultural food products, Subcommittee SC I\l Animal and
and oils.

n cancels and replaces the second edition (ISO 3961:1989),
h technically revised.

B of this International Standard are for information only.

© 1SO 1996
All rights 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 publisher.

International Organization for Standardization
Case postale 56 ® CH-1211 Genéve 20  Switzerland

Printed in Switzerland



https://standardsiso.com/api/?name=3262d6fbcb0ff76c46f1eae62c624e2c

INTERNATIONAL STANDARD @ISO

ISO 3961:1996(E)

Animal and vegetable fats and oils — Determination

of iodine-value

1 Scope

This Intefnational Standard specifies a method for the
determirfation of the iodine value of animal and veg-
etable fafts and oils, hereinafter referred to as fats.

2 Normative references

The follpwing standards contain provisions .which,
through feference in this text, constitute provisions of
this Intefnational Standard. At the time of (publication,
the editlons indicated were valid. All_standards are
subject fo revision, and parties to agreements based
on this| International Standard afe) encouraged to
investigdte the possibility of applying the most recent
editions |of the standards indicatéd below. Members
of IEC gnd ISO maintain_registers of currently valid
Internatipnal Standards.

ISO 661}1989, Animal~and vegetable fats and oils —
Preparation of test sample.

ISO 369p:1987, Water for analytical laboratory use —
Specification and test methods.

4 Principle

Dissolution of a test portion in solvent and addition of
Wijs reagent. After a specified time, |addition of pot-
assium iodide and water, and titration| of the liberated
jodine with sodium thiosulfate solutior].

5 Reagents

Use only reagents of recognized analytical grade, and
water complying with grade 3 of ISO 3696.

5.1 Potassium iodide (KI), 100 g/l not containing
iodate or free iodine.

5.2 Starch solution.

Mix 5 g of soluble starch in 30 ml of Jater and add to
1 000 ml of boiling water. Boil for 3 min and allow to
cool.

5.3 Sodium thiosulfate, standard| volumetric sol-

3 Definition

For the purposes of this International Standard, the
following definition applies.

3.1 iodine value: Mass of halogen, expressed as
iodine, absorbed by the test portion following the
specified procedure, divided by the mass of the test
portion.

lodine value is expressed as grams per 100 g of fat.

ution, ¢(NazS;03-5H;07 =0, T molff, Standardized not
more than 7 days before use.

5.4 Solvent, prepared by mixing equal volumes of
cyclohexane and glacial acetic acid.

5.5 Wijs reagent, containing iodine monochloride in
acetic acid.

The I/Cl ratio of the Wijs reagent shall be within the
limits 1,10 £ 0,1.

NOTE 1 Commercially available Wijs reagent can be used.
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6 Apparatus

Usual laboratory apparatus and, in particular, the
following.

6.1 Glass weighing scoops, suitable for the test
portion and for inserting into the flasks (6.2).

6.2 Conical flasks, of 500 ml capacity, fitted with
ground glass stoppers and being completely dry.

6.3 Analytical balance, capable of weighing to an

© ISO

9.2 Determination

9.2.1 Place the glass scoop containing the test
portion in a 500 ml flask (6.2) and add the volume of
solvent (5.4) indicated in table 1. Add 25 ml of the
Wijs reagent (5.5) by pipette. Insert the stopper, swirl
the contents and place the flask in the dark.

CAUTION — Do not use a mouth pipette for the Wijs
reagent.

accuracy of £0,001TT:

7 Samplin

It is important|that the laboratory receive a sample
which is truly ftepresentative and has not been dam-
aged or changed during transport or storage.

Sampling is noft part of the method specified in this
International Standard. A recommended sampling
method is given in ISO 5555.

8 Preparatipn of test sample

Prepare the sgmple in accordance with the method
given in ISO 66]1.

NOTE 2 If it is fequired to check whether the repeatability
requirement (se¢ 11.1) is met, carry out two single deter-
minations under fepeatability conditions.

9 Procedurle

9.1 Test portion and preparation of blank
solution

9.1.1 Accordinjg to the iodine value“expected for the
sample, weigh, to the nearest-0,001 g, in a glass
weighing scoop (6.1), the mas$ of test portion indi-
cated in table 1|.

Tahjle 1 = Mass of test portion

Y.Z.Z Prepare a blank with solvent and reagent as in
9.2.1 but omitting the test portion.

9.2.3 For samples having an iodine.value below 150
leave the flasks in the dark for 1ch,

For samples with iodine.values above 150, and for
polymerized products and-oils containing cpnjugated
fatty acids {such as tung oil, dehydrated castpr oil) and
any oils containing, keto fatty acids (such |[as some
grades of hydrogenated castor oil) and |products
oxidized to a éonsiderable extent, leave the flasks in
the dark for 2:h.

9.2.4: ‘At the end of the reaction time (9{2.3), add
20_ml of potassium iodide (5.1) and 150 ml of water.

until the yellow colour due to iodine has almpst disap-
peared. Add a few drops of the starch solytion (5.2)
and continue the titration until the blue cplour just
disappears after very vigorous shaking. INote that
potentiometric determination of the endpoint is per-
missible.

Titrate with standard sodium thiosulfate sol:E)tion (5.3)

9.2.5 Carry out the determination using the blank
solution (9.2.2) concurrently.

10 Calculation

The iodine value, wy, expressed in grams per 100 g of

be an excess of Wijs reagent of between 50 % and 60 % of the

amount added; i.e. 100 % to 150 % of the amount absorbed.

Expected iodine Mass of test Volume of fat, is given by the equation:
value portion solvent
g/100 g g ml w 1289 ¢V, -V,)
LA\ Sk LY
Less than 1,5 15,00 25 m
15t025 10,00 25
25t05 3,00 20 where
5t0 20 1,00 20
20 to 50 0,40 20 c is the numerical value of the concentration
50 to 100 0,20 20 of the sodium thiosulfate solution (5.3), in
100 to 150 0,13 20 litre:
150 to 200 0.10 20 moles per litre;
NOTE — The mass of the sample shall be such that there will Vi is the numerical value of the volume, in

millilitres, of sodium thiosulfate solution
used for the blank test;
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Vs, is the numerical value of the volume, in
millilitres, of sodium thiosulfate solution
used for the determination;

m is the numerical value of the mass of the
test portion, in grams.

Round off the result as indicated in table 2.

ISO 3961:1996(E)

11.2 Reproducibility

The absolute difference between two single test
results, obtained using the same method on identical
test material in different laboratories with different
operators using different equipment, should not be
greater than the value of R indicated in table 3.

Table 3 — Repeatability and reproducibility limits

Table 2 — Rounding off of results Wi r R
i ; g/100 g
- S e
Lless than 20 0,1 50 to 100 2,0 3,0
20 to 60 0,5 100 to 135 3,5 5,0
50 and over 1

11 Precision

Details ¢f an interlaboratory test on the precision of
the method are summarized in annex A. The values
derived [from this interlaboratory test may not be
applicable to concentration ranges and matrices other
than thope given.

11.1 Rppeatability

The abdolute difference between two independent
single tgst results, obtained using the same” method
on identjcal test material in the same laboratory by the
same operator using the same eguipment within a
short inferval of time, should not-be greater than the
value of|r indicated in table 3.

12 Test report

The test report.shall specify

— the method in accordance with [which sampling
was/earried out, if known;

— .the'method used,;
—£s the test result(s) obtained; and

— if the repeatability has been chgcked, the final
quoted result obtained.

in this International Standard, or regarded as optional
(e.g. reaction time, see 9.2.3), togethér with details of
any incidents which may have infljenced the test
result(s).

It shall also mention all operating det{ils not specified

The test report shall include all informpation necessary
for the complete identification of the §gample.
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Annex A
(informative)

Interlaboratory test

International collaborative studies carried out in 1988
to 1990 under the auspices of the IUPAC Commission
for Qils, Fats and Waxes gave the statlstlcal results
shown in tabigA:

with ISO 5725.

i |

Table A.2 displays the estimated mean determination
for each labdratory, for each of two analytical
methods (that |given in the previous edition of this
International Standard and the present method), and

corrected for design imbalance in the samples ana-
lvsed. These mneans were derived from the entire

yoT. TS T LT

database that |is by analysing the average of the A
and B determipations (see table A.3). Table A.2 also
displays the dprived mean difference between the
results derived|from the two methods together with
the pooled ovarall difference and its standard error.
The laboratory [mean values were closely similar and

Table A.1 — Results of-interlaboratory tests

the good agreement between laboratories for both
methods is further demonstrated by the between-
Iaboratory standard dewatlons glven in table 3. These
K U()ldl.()ly
variation with a coefficient of variation 0f4],2 % for
the old method and 1,3 % for the.“hew cyclo-
hexane/acetic acid method. There .is\ho gonsistent
bias of one method over the otherfrom one labora-
tory to another and the mean difference (tabple A.2) is
not significantly different from zero.

The results of the fish“oW collaborative trigdl confirm
those of the collaborative study of the spme two
methods applied t6 a range of vegetable and animal
oils, including one 'sample of fish oil with a lpw iodine
value (table A1) in showing that cyclohexane/acetic
acid can bexused in place of carbon tetrachloride
without loss of precision.

No. of Mean iodine
Sample laboratories value r R
g/100 g

Palm kernel oil 18,3 0,14 0,64
Beef fat 10 46,9 1,33 3.1
Crude palm oil 9 52,6 1,6 2,3
Refined palm qil 10 53,2 0,82 1,9
Hardened fish pil 17 72,8 1.6 2,3
Hardened soyabean ol 17 74,8 1,56 2,1
Hardened soyabean oil 17 102,3 2,2 5,1
Sunflower seed oil 10 132,9 3.6 4.8

Table A.2 — Mean determinations of iodine value

(W :
vdiuco iyrdal

1s per 100 g

Method given in
Laborator . ISO 3961:1996 Mean difference
r ¥ . ISO 3961:1989 . using cyclohexane/acetic
using carbon tetrachloride acid (1/1)

1 155,43 154,22 1,21

3 156,02 155,74 0,28

5 154,59 154,87 -0,28

6 154,64 155,61 -0,97

7 154,00 154,29 -0,29

8 154,70 153,56 1,15

10 154,88 156,86 -1,98
Overall: -0,13to +0,16
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Table A.3 — Summary of three “error” estimates

Values in grams per 100 g

Method given in

ISO 3961:1989 ISO 3961:1996
using carbon tetrachloride using cyclohexane/acetic acid (1/1)
Mean determinations of iodine value 154,9 155,0
Standard deviation (percentage
of mean value) estimated from:
Open duplicates 1,08 (0,70) 0,66 (0,43)
Hiddendupticates Al 74316} 1.55-{1-00)
B1 1,01 (0,65) 1,29,(0(88)
Betwegn laboratories A 1,81 (1,17) 1,98\(1,28)
B 1,43 (0,92) 1,79 (1,1%)

samples {B).

1) Comparison of hidden duplicate results in the first analysis of the samples (A) and hidden duplicateS)in’second anglysis of the same
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