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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established 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. ISO collaborates closely with the International Electrotechnical
Commissio[ (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives,\Part B.

Draft Interrjational Standards adopted by the technical committees are circulated to the ;member bodies for voting.
Publication|as an International Standard requires approval by at least 75 % of the member-bodies casfing a vote.

Attention ig drawn to the possibility that some of the elements of this International-Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

International Standard ISO 3657 was prepared by Technical Committee ISO/TC 34, Food products, $ubcommittee
SC 11, Anial and vegetable fats and oils.

This third edition cancels and replaces the second edition (ISO 3657:1988), which has been technically revised.

Annex A of|this International Standard is for information only.
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INTERNATIONAL STANDARD

ISO 3657:2002(E)

Animal

saponi

and vegetable fats and oils — Determination of
fication value

1 Scope

This Interngtional Standard specifies a method for the determination of the saponification valug, d
vegetable fats and oils. The saponification value is a measure of the free and esterified acids presént i
acids.

The metho

If mineral 4cids are present, the results given by this method are not interpretablé unless the min

determined

2 Norm

The followi
this Interna
apply. How

possibility ¢f applying the most recent edition of the normativé.document indicated below. For undatg

the latest ¢
currently va

ISO 661, A

3 Term
For the pur

3.1

i is applicable to refined and crude vegetable and animal fats.

separately.

htive reference

ng normative document contains provisions which, through:reference in this text, constitutg
tional Standard. For dated references, subsequent amendments to, or revisions of, this pub

dition of the normative document referred to applies. Members of ISO and IEC mainta
lid International Standards.

himal and vegetable fats and oils — Preparation of test sample

and definition

poses of this International Standard, the following term and definition applies.

saponific

ion value
amount ofantassium hydrexide in milligrams required to saponify 1 g of fat under the conditions sp

Internation

| Standard

4 Princi

The test sg
titration of t
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ple

mple is saponified by boiling under reflux with an excess of ethanolic potassium hydroxid

f animal and
fats and fatty

bral acids are

provisions of
ication do not

ever, parties to agreements based on this International Standard are encouraged to investigate the

d references,
n registers of

ecified in this

e, followed by

Ne excess potassium hydroxide with standard volumetric hydrochioric acid sofution.
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5 Reagents
Use only reagents of recognized analytical grade, and distilled or demineralized water of equivalent purity.
5.1 Potassium hydroxide, ¢ (KOH) = 0,5 mol/l solution in 95 % ethanol (volume fraction).

This solution shall be colourless or straw yellow. A stable colourless solution can be prepared by either of the
following procedures.

a) Reflux 1 litre of ethanol with 8 g of potassium hydroxide and 5g of aluminium pellets for 1 h, then distil
immediately. Dissolve the required amount of potassium hydroxide (approx. 35 g) in the distillate. Allow to stand
for severa] days, then decant the clear supernatant liquid from the precipitated potassium carbonate-jnto a brown-
glass stodk bottle.

b) Add 4 g of aluminium tert-butylate to 1 litre of ethanol and allow the mixture to stand for several'days.|Decant the
supernatgnt liquid and dissolve in it the required amount of potassium hydroxide. Allow to‘stand for sgveral days,
then decdnt the clear supernatant liquid from the precipitated potassium carbonaterinto a brown-glass stock
bottle.

5.2 Hydrochloric acid, standard volumetric solution, ¢ (HCI) = 0,5 mol/l.
5.3 Phenolphthalein solution, (p = 0,1 g/100 ml) in 95 % ethanol (volume, fraction).
5.4 Alkali bjue 6B solution, (p = 2,5 g/100 ml) in 95 % ethanol (volume fraction).

5.5 Boilinglaids.

6 Apparatus

Usual laboratpry apparatus and, in particular, thefollowing.

6.1 Conicallflask, of 250 ml capacity, mage of alkali-resistant glass and having a ground neck.
6.2 Reflux ¢ondenser, with a ground-glass joint which fits the conical flask (6.1).

6.3 Heating|device (e.g. a watér bath, electric hot-plate or other suitable apparatus).

A naked flameg is not suitable.

6.4 Burette| of 50iml capacity, graduated in 0,1 ml divisions, or an automatic burette.

6.5 Pipette, of 25 ml capacity, or an automatic pipetie.

6.6 Analytical balance.

7 Sampling

It is important that the laboratory receive a sample which is truly representative and has not been damaged or
changed during transportation or storage.

Sampling is not part of this method specified in this International Standard. A recommended sampling method is
given in ISO 5555.
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8 Preparation of test sample

Prepare the test sample in accordance with ISO 661.

657:2002(E)

The test samples shall be carefully mixed and filtered if visible impurities are present. If filtration is necessary, this
shall be mentioned in the test report.

9 Proce

9.1 Test
Weigh, to t

The test p)
saponificat
solution is

9.2 Dete

9.2.1 Usir
some boilin
and boil ge|
and which

9.2.2 Add

(5.2) until t
alkali blue ¢

9.3 Blan

Carry out
hydroxide 3

dure

ortion

he nearest 5 mg, about 2 g of the test sample (clause 8) into a conical flask (6.1).

prtion of 2 g has been determined on the basis of saponification values of.170 to 2
on values, the mass should be altered accordingly so that about half the ethanolic potass
heutralized. Recommendations for the mass of the test portion are given in.Jable 1.

Table 1 — Mass of test portion

Expected saponification value Mass of testportion
150 to 200 2,291018¢g
200 to 250 1/7gtol4g
250 to 300 13gtol,2g
> 300 1,1gto1,0g

‘mination

g a pipette (6.5), add to the test portion 25;0 ml of the ethanolic potassium hydroxide soll
g aids (5.5). Connect the reflux condenser (6.2) to the flask, place the flask on the heatin
htly, shaking from time to time, for 60,min or for 2 h in the case of oils and fats having a high
hre difficult to saponify.

to the hot solution 0,5 ml to\Liml of the phenolphthalein solution (5.3) and titrate with the hyg
he pink colour of the indicator just disappears. If the solution is strongly coloured, use 0,5
bB solution (5.3).

K test

h blank test following the procedure specified in 9.2, using again 25,0 ml of the ethand
olution,(5.1) but omitting the test portion.

DO. For other
um hydroxide

tion (5.1) and
g device (6.3)
melting point

rochloric acid
ml to 1 ml of

lic potassium

10 Expr

The saponi

I

ession of results

fication value I is given by the formula

(Vo —V1) x ¢ x56,1

where
Vo
Vi

© SO 2002 -

m

is the volume, in millilitres, of the hydrochloric acid (5.2) used for the blank test;

is the volume, in millilitres, of the hydrochloric acid (5.2) used for the determination;
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c is the exact concentration, in moles per litre, of the hydrochloric acid (5.2);

m is the mass, in grams, of the test portion (9.1).

Take as the result the arithmetic mean of the two determinations, provided that the requirement for repeatability
(11.2) is satisfied.

Express the result as a whole number.

11 Precisi

on

11.1 Interlaboratory test

An interlaboratory test, carried out at the international level in 2000 by DIN, in which 22 laborataries p
each of whichl carried out two determinations on each sample, gave the statistical results shoywn\in anne

11.2 Repeatability

The absolute [difference between two independent single test results, obtained using the same method
test material in the same laboratory by the same operator using the same equipment within a short inter

will in not mo

11.3 Repro

The absolute fifference between two single test results, obtained using the same method on identical tes
different laboratories with different operators using different eguipment, will in not more than 5 % of cases

than the reprd

12 Testre

The test repo

— all information necessary for the complete identification of the sample;

— the sampl

— the test method used, with reference to this International Standard;
— which indicator has beenwsed, (5.3) or (5.4);
— all operating details net‘specified in this International Standard, or regarded as optional, together wit

any incide

— thetestre

than 5 % of cases be greater than the repeatability limit, 7, diven in annex A.

ducibility

ducibility limit, R, given in annex A.

port

t shall specify:

ng method used, if known;

nts which may have influenced the result;
sult(s);ebtained or, if the repeatability has been checked, the final result obtained.
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(informative)
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An international collaborative test involving 22 laboratories in 8 countries was carried out on the following samples:

coconut oil (A);

— palm oif(B);
— rapeseg¢d oil (C);
— oil withjmedium-chain triglycerides (MCT);
— mixtureg of 60 % A and 40 % MCT.
The test wgs organized by DIN in 2000 and the results obtained were subjected to statistical analysis |n accordance
with ISO 5725-2 to give the precision data shown in Table A.1.
Table A.1 — Precision data
Sample
Rapeseed oil Palm oil Caoconut oil 60 % A + MCT oil
40% D
(©) (B) (A) (E) (D)
Number c_)f participating 29 22 29 22 20
laboratorie
Numbe_r c_)f a_boratorl_es retained 19 17 20 18 16
after eliminpting outliers
Number of r_1d|V|duaI test results of 38 34 40 36 32
all laboratofies on each sample
Mean valug 190,42 199,5 256,8 287,5 334,1
Repeatability standard deviation 0)7 0.6 07 0.7 1.4
(sr)
Repegtabll ty coefficient of 0.4 0.3 0.3 0.2 0.4
variation, 9
Repeatability limit () 2,1 1,6 2,0 2,0 3,9
Reproduciljility standard deviation 18 2.0 42 2.4 2.9
(SR)
Reprc_)dumt ility coefficient of 0.9 1,0 16 0.8 0.9
variation, 9
Reproducilility-limit (R) 50 57 11,7 6,6 8,0
© 1S0 2002 - All rights reserved 5
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