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ISO 271

Foreword

07:2008(E)

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, gover
non-gavernmental, in liaison with ISO_ also take part in the wark [ISO collaborates clo

nmental and
ly with the

Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft internationpl Standards
adopied by the technical committees are circulated to the member bodies for \voting. Publigation as an

Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the sub
rightg. ISO shall not be held responsible for identifying any or all such patent rights.

ect of patent

ISO 27107 was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 11, Animal

and vegetable fats and oils.
This gorrected version of ISO 27107:2008 incorporates the(following corrections:

— Introduction, lines 9 and 10, “greater than” and ‘less than or equal to” replace “>” and “<”, res

— Introduction, line 11, “O mmol to 15 mmol*fas become “0 meq to 30 meq”;

— 5.6, final sentence, has been reedited:to correct details of blue colour formation;

.5 now contains a readability. figure of 0,000 1 g, not 0,001 g;

2.2, line 1, now refers t0.0J001 g instead of 0,001 mg;
.2.2, paragraph 4, now contains a reedited calculation of the factor, using symbol F rather tH
e heading “10.3/Calculation” has been deleted;

lause 103 paragraph 1, has been revised to incorporate factor, F, from the revised 9.2.2;

Figure A1, “PV =" has become “PV:” (five times).

pectively;
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Introduction

Over many years, various methods have been developed for the determination of peroxides in fats and oils.
Their general principle is the liberation of iodine from potassium iodide in an acid medium. The method
according to Wheeler (Reference [6]) was first adopted in standards more than 50 years ago by different
bodies, and is widely used to control commod|t|es by producers receivers, and off|C|aI Iaboratones In national
and internati
often specified. Due to anomalies in the reproduC|b|I|ty of the results it was noticed that there are, slight
differences Hetween the standardized methods. A very important point is the dependence of the result dn the
amount of sample used for the determination. As the determination of the peroxide value (PV))is a highly
empirical procedure, ISO/TC 34/SC 11 has decided to fix the sample mass at 5 g for PV greaterithan 1, gnd at
10 g for PV less than or equal to 1, and to limit the applicability of this method to animal and’vegetablé¢ fats
and oils with peroxide values from 0 meq to 30 meq of active oxygen per kilogram. \The users of this
International| Standard should be aware that the results obtained can be slightly lower’than with previous
standards.
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Animal and vegetable fats and oils — Determination of peroxide

val

1

This International Standard specifies a method for the potentiometric end-point determination of
valug,

The method is applicable to all animal and vegetable fats and oils, fatty acids andtheir mixtures
valugs from 0 meq to 30 meq of active oxygen per kilogram. It is also applicable to marga
spredds with varying water content. The method is not applicable to milk fats”erlecithins.

NOTH A method for the iodometric (visual) determination of the peroxide value is given in ISO 3960. |
methqd is specified in ISO 3976.

2

The
refer

ISO 61, Animal and vegetable fats and oils — Preparation of test sample

3
Fort

31

perokxide value

PV

quanfity of those substances in the sample, expressed in terms of active oxygen, that oxidiz

iodid

NOTH The peroxide value is usually expressed in milliequivalents of active oxygen per kilogram of oil,
be expressed (in S| units) as millimoles of active oxygen per kilogram of oil. The value expressed in millin
oxyggn(per ‘kilogram is half that expressed in milliequivalents of active oxygen per kilogram. Multlpllcatlon d

Value \llll”lcqulvalcllto uf a\.;leU OAYGCTT—PCT Ir\l:Uylalll} oy Lhc Uqulvalclll THAaSS Ul OAYGCTT \Uqua”lllu u’ L"'

Terms and definitions

ue — Potentiometric end-point determination

cope

in milliequivalents of active oxygen per kilogram, of animal and vegetable fats and\oils.

Normative references

following referenced documents are indispensable-for the application of this document.
g¢nces, the latest edition of the referenced document (including any amendments) applies.

e purposes of this document) the following terms and definitions apply.

b under the conditions specified in this International Standard

the peroxide

vith peroxide
ines and fat

For milk fats, a

For undated

e potassium

but it may also
noles of active
f the peroxide

es the active

oxygen mass fraction in milligrams per kilogram of oil.

4

Principle

The sample is dissolved in isooctane and glacial acetic acid, and potassium iodide is added. The iodide
liberated by the peroxides is determined volumetrically with a sodium thiosulfate standard solution. The

end-

point of the titration is determined electrochemically.
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5 Reagents

WARNING — Attention is drawn to national regulations that specify the handling of hazardous
substances, and users' obligations thereunder. Technical, organizational and personal safety
measures shall be followed.

Unless otherwise specified, use only reagents of recognized analytical grade. All reagents shall be free of
dissolved oxygen.

5.1 Water, distilled, boiled, and cooled to 20 °C.

5.2 Glacigiacetic acid, ma 3 rging
with a streanp of pure and dry inert gas (carbon dioxide or nitrogen).

5.3 Isooctane (2,2,4-trimethylpentane), degassed in an ultrasonic bath under vacuum or byjpurging With a
stream of pufe and dry inert gas (carbon dioxide or nitrogen).

5.4 Glacial acetic acid/isooctane solution, prepared by mixing 60 ml glacial acetic acid (5.2) and #0 ml
isooctane (§.3). Volume fraction of glacial acetic acid: ¢ =60 ml/100 ml; volume_fraction of isoogtane:
@ =40 ml/10p ml.

The mixture |s degassed in an ultrasonic bath under vacuum or by purging with a stream of pure and dry inert
gas (carbon dioxide or nitrogen).

5.5 Potassium iodide, free from iodine and iodates.

5.6 Saturated potassium iodide solution, mass concentration,o(KI) = 175 g/100 ml.

Dissolve approximately 14 g potassium iodide in approximately 8 g freshly boiled water (5.1) at room
temperature| Make sure the solution remains saturated (i.e. some undissolved crystals remain if the
container). Jtore in the dark and prepare freshly evéry day. Test the solution as follows: add two drgps of
starch solutign to 0,5 ml of the potassium iodide selution in 30 ml of the glacial acetic acid/isooctane sojution
(5.4). If a blye colour is formed and if more than  one drop of sodium thiosulfate standard solution (8.7) is
needed to remove it, discard the potassium iodide solution.

57 01N | sodium thiosulfate ( standard solution, amount of substance concentfation
C(N328203) ¥ 0,1 mol/l.

Use only freghly boiled water (§71) for the preparation of this solution, possibly purged with nitrogen] This
solution can pe used for 1 menth and shall be stored in an amber-stained bottle.

58 0,01 N sodiumg, thiosulfate standard solution, amount of substance concentfation
c(Na28203) ¥ 0,01 mol/l)

Pipette (6.3)]100uml of the 0,1 N sodium thiosulfate standard solution (5.7) into a volumetric flask of capacity
1000 ml (6.9)-“Make up to the mark with water (5.1). After homogenization, transfer the obtained OTO1 N

sodium thiosulfate standard solution to an amber-stained bottle.
Prepare the 0,01 N sodium thiosulfate standard solution freshly from the 0,1 N sodium thiosulfate standard
solution just before use or determine the titre daily. As experience shows, the stability is limited and depends

upon the pH value and the content of free carbon dioxide. Use only freshly boiled water (5.1) for the dilution,
possibly purged with nitrogen.

5.9 Potassium iodate(V) volumetric standard, secondary reference material, traceable to the National
Institute of Standards and Technology (NIST), Gaithersburg, MD, USA.

5.10 Hydrochloric acid, amount of substance concentration ¢(HCI) = 4 mol/l.
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6 Apparatus

Usual laboratory apparatus and, in particular, the following.

6.1 Automatic titrator with processor, dosing device, stirrer and electrodes.

If other apparatus is used, the procedure shall be optimized for the relevant apparatus. The apparatus shall be

able to perform a dynamic titration (fast at the beginning, slow near the end-point). This is necessary to
minimize the titration time whilst achieving a slow titration near the end-point.

6.2 Combined platinum electrode.
6.3 Pipettes, of capacities 0,5 ml, 1 ml, 10 ml and 100 ml. Suitable automatic pipettes mayalso be used.
6.4 Measuring cylinders, of capacities 50 ml and 100 ml.

6.5 Analytical balance, readable to 0,000 1 g.

6.6 Magnetic stirrer, with magnetic stirring rod of length 25 mm, and heating plate.
6.7 Erlenmeyer flask, of capacity 250 ml.

6.8 Beaker, of capacity 250 ml, and of tall form.

6.9 Volumetric flask, of capacity 1 000 ml.

6.10 | Volumetric flask, of capacity 250 ml.

6.11| Volumetric flask, of capacity 500 ml.

6.12| Microwave oven.

6.13| Amber-stained bottles, of capacity 1 000 ml.

7 Sampling

A representative sample~should have been sent to the laboratory. It should not have been|damaged or
changed during transpertor storage.

pling is not part-of the method specified in this International Standard. A recommended samjpling method

Preparethe-testsampleinaccordance Wi
Homogenize the test sample, preferably without heating and without aeration. Avoid direct solar radiation.
Heat solid test samples carefully to 10 °C above their melting point, using a microwave oven. Test samples
with visible impurities shall be filtered; the filtration shall be noted in the test report.

Take the test portion for the determination of peroxide value first, before taking test portions for any other test,
and determine the peroxide value immediately.

© 1SO 2008 — All rights reserved 3
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9 Procedure

9.1

General

Carry out all steps in diffuse daylight or in artificial light. Avoid direct exposure to sunlight. Ensure that all
vessels are free from oxidizing or reducing compounds.

Store the sodium thiosulfate standard solutions in amber-stained bottles.

9.2 Preparation and titre determination of the 0,01 N sodium thiosulfate standard solution

9.2.1 Preeration of 0,01 N sodium thiosulfate standard solution

See 5.8.

9.2.2 Dete

mination of the titre of the 0,01 N sodium thiosulfate standard solution(factor

determination)

Weigh, to th
500 ml (6.11

Pipette (6.3)
boiled water

Titrate this s
sodium thios

Calculate the

b nearest 0,001 g, 0,27 g to 0,33 g potassium iodate(V) into a volumetric flask [250 ml (6.1
] and make up to the mark with water (5.1).
5.1), 5 ml of HCI (5.10) and 0,5 ml of the saturated potassium iodide solution (5.6).

plution with the 0,01 N sodium thiosulfate standard salution to determine the factor of the 0
Ifate standard solution.

factor, F, of the 0,01 N sodium thiosulfate solution using the following formula:

03 'V1'6'1000'WK|03

where

mKI0,4

105 V2 V3 Cthip - 100

s the mass of potassium iodate, in grams;
s the equivalent mass for the titer (1 mol KIO5 < 3 mol |,);
s the volume 6f the potassium iodate solution, used for the titer determination (5 ml or 10 mi

s the total volume of potassium iodate solution, in millilitres (250 ml or 500 ml);

s the volume of 0,01 N thiosulfate solution, used for the determination, in millilitres;

wKio, |
Myo, i

Cthio |

s the purity of potassium iodate in g/100 g;
s the molecular mass of potassium iodate (214 g/mol);

s the concentration of the sodium thiosulfate standard solution in moles per litre (0,01 mol/l).

0) or

5 ml or 10 ml of this potassium iodate(V) solution into a 250,ml beaker (6.8). Add 60 ml frieshly

01N
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9.3

9.3.1
flask,

a)

b)

ISO 27107:2008(E)

Determination of peroxide value

Purge the carefully cleaned Erlenmeyer flask (6.7) with nitrogen or carbon dioxide. Weigh into the

to the nearest 0,1 mg:

either a 5,0 g £ 0,1 g test portion for expected peroxide values from > 1 to 30;

ora 10,0 g £ 0,1 g test portion for expected peroxide values from 0 to 1.

The peroxide value is a dynamic value, dependent upon the history of the test sample. Furthermore, the
determination of the peroxide value is a highly empirical procedure and the value obtained depends on the

masg of the test portion. The user of this International Standard should be aware that due to.th
test gortion mass, the peroxide values obtained can be slightly lower than those obtained with.te
lowenl mass. For some products, the amount of extracted fat/oil can be lower than 5 g, or the_ perd

the f
test

9.3.2
In the
isood

test

9.3.3

test portion on the stirrer of the automatic titrator (6.1) for @xactly 60 s (use a timer accurate

medi
9.3.4

NOTE
phasq
end-p

9.3.5
0,01

9.3.6

9.3.7
end-{

NOTH

10 ¢

Calcl

t/oil can be over 30 meq active oxygen per kilogram. In these cases, the user should chog
ortion mass. As the test portion mass influences the result, report it together with the result.

case of fats with high melting points (hard fats and animal fats), carefully add to the melte
tane (5.3) by gentle swirling, and then immediately add 30 ml of glacial acetic acid (5.2). A
ortion gently, if necessary.
Add the magnetic stirring rod (6.6) and 0,5 ml of the saturated potassium iodide solution
im speed to avoid spraying.

Immediately add 30 ml to 100 ml of water (5.1),The amount depends on the apparatus u

The greater amount of water is necessary due to phase inversion and depends upon the appar
being titrated is the lower one. With higher amounts of water, the potentiometric difference between
pint of the titration is bigger (~100 mV). Thislresults in a titration curve with a sharp turning point.

Immerse the combined platinum/electrode (6.2) into the test sample and start the titrg
N sodium thiosulfate standard solution (5.8) while stirring at high speed.

In a parallel blank test{hot more than 0,1 ml of the 0,01 N thiosulfate solution shall be use

Most titration eduipment evaluates the equivalent point automatically; otherwise d
oint graphically using the point of inflection method.

Typical.end-point titration curves are shown in Figure A.1.

Calculation and expression of results

!

e prescribed
5t portions of
xide value of
se a smaller

Dissolve the test portion in 50 ml of the glacial acetic acid/isooctane solution (5.4) by genfle swirling.

i fat 20 ml of
so warm the

(5.6), stir the
to +1s) at a

sed.
tus used. The
e starting and

tion with the

d.

pbtermine the

late the peroxide value (commonly known in the industry as “PV”), in milliequivalents of g

ctive oxygen

per k

Iogram, using the 1ollowing tormula:

(V—Vo)‘cthio F1000

m
where
14 is the volume of sodium thiosulfate solution used for the determination, in millilitres;
Vo is the volume of the sodium thiosulfate standard solution used for the blank test, in m
F is the factor of the 0,01 N sodium thiosulfate solution, determined according to 9.2;
© 1SO 2008 — All rights reserved
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cthio  is the concentration of the sodium thiosulfate solution, in mols per litre;

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

Report the re

sult of the determination to one decimal place.

11 Precision

11.1 Interlaboratory test

Details of an

the values dg¢rived from this interlaboratory test are not applicable to concentration ranges and matrices
than those given.

11.2 Repeatability

The absolutg difference between two independent single test results, obtained with_this same methd
material in the same laboratory by the same operator using the same-equipment within a|short

identical test

interval of time, will, in not more than 5 % of cases, exceed the repeatability limits, », given in Table B.

Table B.2.

11.3 Repra

The absolutg difference between two single test results, obtained, with this same method on identicg

material in d
cases, exces

12 Test re
The test repq
a) all inforn
b) the sam
c) thetest

d) the mas

ducibility

fferent laboratories by different operators using different equipment, will, in not more than 5
d the reproducibility limits, R, given in Table B.1-and Table B.2.

port

rt shall specify:

hation necessary for the complete identification of the sample;
pling method used, if knewn;

method used, withreference to this International Standard;

5(es) of the test portion(s);

e) all oper
details

f)  the test

ting details not specified in this International Standard or regarded as optional, togethe
any incidents that may have influenced the test result(s);

interlaboratory test on the precision of the method are summarized in Annex B. It is possibl¢ that
other

d on

and

| test

% of

with
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Annex A
(informative)

Examples of potentiometric titration curves

U,mV A PV: 3,2 PV:75 PV:11,4 PV: 16,7 PV: 26,0
150 \ \ \ \
= W, \ \ \ \
125 — ] V y }/ ‘/
100 £
75 : Ep1h EP10 EP10 EP1 EP1
- [ ® q
50 |
25 E /
v / /
25 E ] A g
-50 |
= I I | | I | S | I | | I [ >
0,0 2,5 5,0 7,5 10,0 12,5 V, ml

Key
EP1 fjtration end-point
PV  peroxide value

U potential difference
14 olume

Figure A.1 — Potentiometric titration curves of five samples with different peroxide yalues
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Results of an interlaboratory test

Annex B
(informative)

An international collaborative test involving 12 laboratories from five countries (Canada, France, Germany,
Iran and Poland) was carried out on the samples listed in Tables B.1 and B.2.

The test wag organized by the Deutsches Institut fir Normung (DIN) in 2006 and the results obtained |were
subjected to|statistical analysis in accordance with ISO 5725-1 and 1SO 5725-2 to give the precision| data
shown in Tables B.1 and B.2.
Table B.1 — Peroxide values for oils, liquid at room temperature
Sample Refined | Refined sunflower | Olive | Extra virgin | Extra virgin | Vegetablg oil
P oil (A) seed oil (B) oil (D) | olive oil (F) |‘olive oil (G) mixture (1)

No. laboratofies 12 12 12 12 12 11
participating

Nc_). I_abo_rato ries_ after 12 12 12 11 11 11
eliminating qutliers

Mo- test resuits from 24 24 24 22 22 22
remaining laporatories

Mean value, meq/kg 0,61 1,27 4,02 13,70 13,13 17,92
Repeatability standard

deviation, s meq/kg

0,03 0,06 0,14 0,16 0,25 0,36

Coefficient df variation of

repeatability] CV(r), % 5.5 +4 3.6 1.2 1.9 2,0
Repeatability limit, 0,09 0,16 0,41 0,45 0,71 1,01
r(=2,8s,), mg¢q/kg

Reproducibility standard

deviation, s, meqg/kg

0;M 0,18 0,45 0,82 1,03 1,90

Coefficient df variation of

reproducibilfty, CV(R), % 7.8 14,1 "3 6.0 7.8 10.6
Reproducibility limit, 0,30 0,50 1,27 2,30 2,87 5,32

R (= 2,8sp), meaq/kg
8 © 1SO 2008 — All rights reserved
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