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Anima

| and vegetable fats and oils — Determination of

peroxide value

1 Scop

D

This Internfitional Standard specifies a method for the determination of the peroxide value of animal and vegetable

oils and fatp.

2 Normative reference

The follow|ng standard contains provisions which, through referénce in this text, constitute provisions of this
Internationgl Standard. At the time of publication the edition .indicated was valid. All standards are subject to
revision, and parties to agreement based on this International Standard are encouraged to investigate|the possibility

of applying
currently va

ISO 3696:1987, Water for analytical laboratory use —-Specification and test methods.

3 Definjtion

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

3.1
peroxide va

the most recent edition of the standard indicatedibelow. Members of IEC and ISO maintajin registers of
lid International Standards.

lue

guantity of [those substances in the sample, expressed in terms of active oxygen, which oxidize potassium iodide

under the gonditions specified in this International Standard, divided by the mass of the test portion

NOTE 1 Pg¢roxide value is expressed in millimoles per kilogram.

NOTE 2 Pgroxide value is often expressed in industry as milliequivalents per kilogram. The value expressed i millimoles per
kilogram is rwmmmmmmmmmm—w

4  Principle

Treatment of a test portion, in solution in acetic acid and iso-octane, with a solution of potassium iodide. Titration of
the liberated iodine with a standard volumetric sodium thiosulfate solution.
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5 Reagents

©1SO

Use only reagents of recognised analytical grade, unless otherwise stated. All reagents and the water shall be free
of dissolved oxygen.

5.1 Water, complying with grade 3 of ISO 3696.

5.2 Glacial acetic acid , freed from oxygen by purging with a current of pure and dry inert gas (carbon dioxide or

nitrogen).

WARNING: Glacial acetic acid is moderately toxic by ingestation and inhalation. It is a strong irritant to skin

and tissue.

5.3 Iso-octa

WARNING: I5
toxic by inges|
solvent.

5.4 Acetic a

ne , freed from oxygen by purging with a current of pure and dry inert gas (carbon dioxide ®
o-octane is flammable and a fire risk. Explosive limits in air are 1,1 % ( V/IV).t0 6,0 %

tation and inhalation. A properly operating fume hood should be used when working with th

Cid/iso-octane solution  [60:40 (V/V)], prepared by mixing 3 volumes of-glacial acetic acid

volumes of isp-octane (5.3).

5.5 Potassil
Make sure th
Test daily by
acid/iso-octan
solution (5.7)
5.6 Sodium
Dissolve 24,9
5.7 Sodium
Prepare by di
5.8 Sodium
Prepare by di

5.9 Starch s

m iodide solution , saturated, recently prepared and free from-frée iodine and iodates.

b solution remains saturated as indicated by the presence.of*undissolved crystals. Store

hdding 2 drops of starch solution (5.9) to 0,5 ml of the potassium iodide solution in 30 ml @
e solution (5.4). If a blue colour is formed which reguires more than 1 drop of sodium
fo discharge the colour, discard the potassium iodide\solution and prepare a fresh solution.
thiosulfate solution , ¢(Na»S»03) = 0,1 mol/l;xStandardized just before use.

g of sodium thiosulfate pentahydrate (Na5S203,5H5,0) in distilled water and dilute to 1 litre.
thiosulfate solution , ¢(NaxS»03)=.0;01 mol/l, standardized just before use.
uting solution 5.6.

thiosulfate solution , ¢(Na5S»03) = 0,002 mol/l, standardized just before use.
uting solution 5.6.

plution , 5 glk

Mix 1 g of st

rch and‘a small amount of cold distilled water. Add this mixture, while stirring, to 200 n

water. Add 250 mg.of-salicylic acid as preservative and boil for 3 min. Immediately remove from the heat

If long storag

r nitrogen).
(VIV). Itis

is

(5.2) with 2

n the dark.
f the acetic
thiosulfate

hl of boiling
and cool.

ch solution

iS)required, keep the solution in a refrigerator at between 4 °C and 10 °C. A fresh stal

shall be prepared when the endpoint of the fitration from blue to colourless fails to be sharp. If stored under
refrigeration, the starch solution should be stable for about 2 to 3 weeks.

NOTE The sensitivity of the starch solution may be tested as follows. To 5 ml of the starch solution (5.9) in 100 ml of water,
add 0,05 % of potassium iodide (5.5) solution and 1 drop of 0,05 % sodium hypochlorite solution. It is essential that the deep
blue colour produced be discharged by 0,05 ml of sodium thiosulfate solution (5.6).

6 Apparatus

All equipment used shall be free from reducing or oxidizing substances. Do not grease ground glass surfaces.

Usual laboratory apparatus and, in particular, the following.
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6.1 Conical flasks , of 250 ml capacity, with ground glass stoppers.

7 Sampling

Sampling is not part of the method specified in this International Standard. A recommended sampling method is
given in ISO 5555 (see reference [1]).

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

Ensure th

the sample is taken and stored away from strong light, kept cold, and contained in completely filled

glass contginers, hermetically sealed with ground glass stoppers.

8 Preparation of test sample

Ensure that the packaging of the fat or oil is not damaged, and is well closed. When parameters ¢ther than the
peroxide value have to be investigated, the test portion for the peroxide value shall-be taken first from [the laboratory

sample.

Do not mel
getting into|

Partly solid
from the sa

For oils, pif

9 Procq

Carry out the test in artificial light or diffuse daylight.

NOTE If it
accordance

solid fats, but take a part of the fat from the middle of the material, thus preventing fat from the surface
the test portion. Immediately transfer the test portion to a cofical flask and stopper the flask.

samples shall be homogenized by mixing and if necessary gentle warming, taking care o exclude air
mple. The test portion should be taken from the middieZof the sample.

ette the test portion from the middle of the sample.

pdure

is required to check that the\repeatability requirement (see 11.2) is met, carry out two single dgterminations in
with 9.1 and 9.2.

9.1 Tesi portion
Rinse the qonical flask (8,1)"with a current of pure dry inert gas (carbon dioxide or nitrogen). Into the [flask, weigh a
mass of thg sample to the accuracy given in table 1 and in accordance with the expected peroxide valle.
Table 1 — Mass of test portion and accuracy of weighing
FXxpected peroxide value Mass of test portion Weighing accuracy
mmol/kg g g
0O to 6 50 to 2,0 40,01
6 to 10 20 to 1,2 40,01
10 to 15 1,2 to 0,8 40,01
15 to 25 0,8 to 05 +0,001
25 to 45 0,5 to 0,3 +0,001
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9.2 Determination

Add 50 ml of acetic acid/iso-octane solution (5.4) to the conical flask and replace the stopper. Swirl the flask until
the sample has dissolved. Using a suitable volumetric pipette, add 0,5 ml of saturated potassium iodide solution
(5.5) and replace the stopper. Allow the solution to react for 1 min £ 1 s, thoroughly shaking it at least three times
during this period, then immediately add 30 ml of distilled water.

Titrate the solution with sodium thiosulfate solution (5.7), adding it gradually and with constant, vigorous agitation,
until the yellow iodine colour has almost disappeared. Add about 0,5 ml of starch solution (5.9) and continue the
titration with constant agitation, especially near the endpoint, to liberate all of the iodine from the solvent layer,
adding the sodium thiosulfate solution drop by drop until the blue colour just disappears.

If the titration uses less than 0,5 ml of 0,01 mol/l sodium thiosulfate solution (5.7), repeat the determination using the
0,002 mol/l sqdium thiosulfate solution (5.8) with vigorous constant agitation.

NOTE There Is a 15 s to 30 s delay in neutralizing the starch indicator for peroxide values of 35 mmol/kg.and gr¢ater, due to
the tendency of iso-octane to float on the surface of the aqueous medium and the time necessary to mix-adequately the solvent
and the aqueods titrant, thus liberating the last traces of iodine. Based on interlaboratory test results,.it'is fecommended to use
the 0,01 mol/l $odium thiosulfate solution (5.7) for peroxide values below 35 mmol/kg and the 0,002 mol/l sodiufn thiosulfate
solution (5.8) for peroxide values equal to or less than 6 mmol/kg. A small amount [0,5 % te, 1;0 % (m/m] of|a high HLB
emulsifier (e.g.| Tween 60)1) may be added to the reaction mixture to retard the phase separation’and decrease the time lag in
the liberation of iodine.

9.3 Blank determination

Carry out a bflank determination in parallel with the sample determinatien: If the result of the blank ddtermination
exceeds 0,05|ml of 0,002 mol/l sodium thiosulfate solution (5.8), replace’the impure reagents and repeat|the sample
determination

10 Expregsion of results

Calculate thel peroxide value expressed in millimales of active oxygen per kilogram , P, by the following
equation:
100q (v - %)
2m
where
V is the|volume of sodiunythiosulfate solution used for the determination, in millilitres;
Vo is the|volume of sgdium thiosulfate solution used for the blank determination, in millilitres;
c is the|concentration of the sodium thiosulfate solution, in moles per litre;

m is the|mass\of the test portion, in grams.

NOTE The p oxtde-vaite c;\plccecd Y |||;”;cqu;va=cnto Pet Ir\”ux‘._,’u:,un ; Pe, ey be ua:uu:atcd, f |cqu;|cd, fromthe fO”OWing

equation:

1000 (V-1p) e

e
m

1) Tween 60 is an example of a suitable product available commercially. This information is given for the convenience of
users of this International Standard and does not constitute an endorsement by ISO of this product.
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11 Precision

111

Interlaboratory tests

Details of interlaboratory tests on the precision of the method are summarized in annex A. The values derived from
these interlaboratory tests may not be applicable to concentrations ranges and matrices other than those given.

112 Re

The absolute difference between two independent single test results, obtained using the same method on identical
test material in the same laboratory by the same operator using the same equipment within a short interval of time,
will in not more than 5 % of cases be greater than 10 % of the mean of the two results, for peroxide values less than

or equal to

11.3 Re

The absoly
in different
greater tha

12 Tes
The test re
O allinfo
d
O the tes
O all opd
incider
O the tes
O ifther

peatability

the sampling method used, if known;

20 mmol/kg.
producibility

laboratories by different operators using different equipment, will in not fmore than 5 9
N 75 % of the mean of the two results, for peroxide values less than or equal to 20 mmol/kg

report
port shall specify

Fmation necessary for the complete identification of thesample;

t method used, with reference to this International Standard;

rating details not specified in this Jnternational Standard, or regarded as optional, toge
ts which may have influenced the tresult(s);

t result(s) obtained, and the units in which the result is expressed

bpeatability has been checked, the final quoted result obtained.

te difference between two single test results, obtained using the same methad\on identicgl test material

of cases be

ther with any
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Annex A
(informative)

Results of interlaboratory tests

©1SO

International collaborative tests have been carried out on the method given in this International Standard in
accordance with ISO 57252,

A test on sunflowerseed oil was organized by the Federation of Oils, Seeds and Fats Associations (FOSFA) in
1993. The results are given in table A.1.

Table A.1 — Test on sunflowerseed oil

table A.2.

Sample 36A Sample-36B
Number of laboratories 33 33
NumbIr of acceptable results 33 33
Mean yalue, mmol/kg 18,1 18,9
Repeatability limit (r), mmol/kg 1.3 1,0
Reprog@lucibility limit (R), mmol/kg 15,6 15,6
A test on lard| tallow and beef fat was organized by the United Kingdom-in*1994. The results are given in
Table A.2 — Test on lard, tallowand beef fat
Lard Tallow Beef fat
Number of laboratories 1 11 11
Number of acceptable results 11 11 11
Mean yalue, mmol/kg 5,2 7,0 6,1
Repeatability limit (r), mmol/kg 0,4 11 0,5
Reproglucibility limit (R), mmol/kg 2,4 57 58

2) SO 5725:1986 (now withdrawn) was used to obtain the precision data.
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