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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 Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

This document describes a method of estimating the quantity of long-chain, non-esterified fatty acids
which are liberated by the action of lipase during the storage of milled cereal products. It therefore
provides a sensitive and significant test to characterize the state of conservation and the utilization
values of these products.

The solvent used for the extraction, 95 % to 96 % ethanol, breaks all the low-energy links where fatty
acids are involved, and solubilizes the latter rapidly and quantitatively, with the exclusion of the major
part of amino acids and mineral salts.

Obseifvation of the colour change at the end point of the titration is facilitated by the absenck of turbidity
in the solution.

© IS0 2019 - All rights reserved v
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INTE

RNATIONAL STANDARD ISO 7305:2019(E)

Milled cereal products — Determination of fat acidity

1 S

cope

This document specifies a method for the determination of the fat acidity of milled cereal products. It is
applicable to flours and semolinas obtained from wheat and durum wheat, and to pasta.
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| 2, Cereals and cereal products — Determination of moisture ¢ontent — Reference met]
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e purposes of this document, the following terms and definitions apply.

nd IEC maintain terminological databases for use in standardization at the following

$0 Online browsing platform: available at https://www.iso.org/obp
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5 document

to entrysFat acidity is expressed in milligrams of sodium hydroxide per 100 g of dry matter

to entry: A conversion of the result obtained by the calculation in Clause 11 can be done
imgrams of sulphuric acid.
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4 Principle

Dissolution of the acids in ethanol at room temperature, centrifuging and titration of an aliquot portion
of the supernatant liquid against sodium hydroxide.

5 Reagents

Use only reagents of recognized analytical grade and distilled or demineralized water or water of

equiv

5.1

alent purity.

Ethanol, 95 % to 96 % (volume fraction).
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5.2 Sodium hydroxide standard volumetric solution, ¢ (NaOH) = 0,05 mol/] in ethanol (5.1)
(volume fraction), free of carbonates.

The exact concentration shall be known and checked immediately prior to each series of determinations
of fat acidity.

Use a solution prepared at least five days in advance and stored in a brown glass bottle, fitted with a
rubber stopper. The solution shall be colourless or straw coloured.

5.3 Thymolphthalein, indicator solution, 1 g per 100 ml in ethanol (5.1) (volume fraction), changing
from colourless to blue.

6 Appargtus

Usual laboratory apparatus and, in particular, the following.

6.1 Sieves| of wire gauze, of nominal aperture size 160 um and 500 pm.

6.2 Centrifuge tubes, of capacity 45 to 50 ml, hermetically stoppered.

6.3 Centrifuge, capable of a centrifugal acceleration of 2 000g.

6.4 Pipettes or automatic distributors, of capacities 20 ml and:30 ml.

6.5 Conicdl flask, of capacity 250 ml.

6.6 Microburette, graduated in 0,01 ml divisions.

6.7 Rotary stirrer, capable of 30 r/min to 60.x/min.

6.8 Analytical balance, capable of weighing to an accuracy of 0,01 g.

6.9 Grindger, capable of grinding-semolina and pasta without any appreciable heating.

7 Sampling

Sampling is ot part of the'method specified in this document.

8 Preparnation of test sample

8.1 General

Acidity increases during storage, therefore the samples shall be stored in sealed bottles at about 4 °C.
Allow the sample to return to laboratory temperature in the sealed bottle before taking test portions.

8.2 Products not requiring grinding

Products in which the particles completely pass a sieve of aperture size 500 pm (6.1) and for which
at least 80 % passes a sieve of aperture size 160 pm (6.1) do not need to be ground before the
determination. Mix the sample well before taking the test portion (10.1).

2 © IS0 2019 - All rights reserved
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Products requiring grinding

Products not meeting the particle size characteristics mentioned above require grinding.

Grind about 50 g of sample using the grinder (6.9) until the particle size characteristics specified in 8.2
are achieved. Mix well before taking the test portion (10.1).

9 Determination of moisture content of the test sample

Determine the moisture content of the test sample in accordance with the method specified in ISO 712
or using an apparatus utilizing near infrared spectroscopy for which the performances have been

demo

10 PBrocedure

10.1

Carry| out two single determinations using the samples prepared in accerdance with Claus

If the
12.2,

10.2

Weigh, to the nearest 0,01 g, approximately 5 g of:the test sample (see Clause 8) and

centr

10.3

Using

hstrated in accordance with ISO 12099.

Number of determinations

absolute difference between two results is greater than thatthe repeatability linj
Fepeat the determination until the result meets this requirement.

Test portion

fuge tube (6.2).

Determination

apipette (6.4), add 30 ml of the ethanol (5.1) to the centrifuge tube (6.2). Seal the tube

e 8.

it defined in

place it in a

hermetically

and place it on the rotary stirrer (6.7). Keep stirring for 1 h at room temperature. Then centrifuge (6.3)

for 5

By m

five dirops of Thymolphthalein<{(5.3).

Titraf
colou

10.4

Carry
super

M1n.

pans of a pipette (6.4), transfer 20 ml of the supernatant liquid to an Erlenmeyer flg

e the solution, usingthe microburette (6.6), with the sodium hydroxide solution (5.2
[ appears.

Blank test

out a’blank test in parallel with the determination, beginning at 10.3 and replacing
natant liquid by 20 ml of ethanol (5.1).

sk (6.5). Add

) until a blue

the 20 ml of

11 Expression of results

The fat acidity, Ana, expressed in milligrams of sodium hydroxide per 100 g of dry matter, is obtained by

Formula (1):

ANa -

6000(V; —Vy)c 100
= X
m 100—w
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where

019(E)

hydroxide solution used;

i
1

Vo i

s the mass, in grams, of the test portion (10.2);

s the volume, in millilitres, of the sodium hydroxide solution used in the blank test (1

is the exact concentration, expressed in moles per litre, of the standard volumetric sodium

is the volume, in millilitres, of the sodium hydroxide solution used in the determination (10.3);

0.4);

w i

6000 i
Calculate the

Express the 1

5 a constant to be applied for sodium hydroxide, i.e. (40 x 1,5 x 100).
arithmetic mean of two results meeting the repeatability conditions (see12.2).

esult to the nearest milligram.

5 the moisture content, expressed as a percentage by mass, of the test sample (Clausé

19);

To convert the results expressed in milligrams of sodium hydroxide to grams of sulphuric acid, divide

the result ob

Lained by 816.

12 Precisijon

12.1 Genel

Details of intlerlaboratory tests on the precision of the method are summarized in Annex A. The ¥
these interlaboratory tests may not bevapplicable to concentration ranges and majtrices

derived fron
other than th

12.2 Reped

The absolutd

on identical test material in the samé laboratory by the same operator using the same equipment

a short inter

r=sgx2

r=(0,00

al

ose given. Table A.2 gives the r values for different levels of fatty acidity.

tability, r
difference between two independent single test results, obtained using the same m

Fal of time, will in nof more than 5 % of cases be greater than the repeatability limit.

77

) 7x + 0,658(7) x 2,77

where x is th|

r mean fat acidity.

ralues

pthod
vithin

12.3 Reproducibility, R

The absolute difference between two single test results, obtained by using the same method on the same
identical test material in different laboratories with different operators using different equipment.

In practice, it is not appropriate for comparing the results from two laboratories if the test concerned
imposes repeatability conditions.

The appropriate comparison tool is the critical difference as described in 12.4 and 12.5

NOTE

derived from the interlaboratory tests is a criterion to appreciate the reliability of the uncertainty.

The standard deviation of reproducibility (sg = 0,053 2x + 2,520 8, where x is the mean fat acidity)
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Comparison of two sets of measurements in one laboratory

The critical difference between two averaged values, each obtained from two test results, under
repeatability conditions, CDy, is equal to Formula (2):

CD, =2,8; L+L=2,85 1:1,985 =(0,0097 x+0,6587)x1,98
r 2n1 2n2 r 2 r

where

Sr is the repeatability standard deviation;

n

X

12.5

The ¢
two t

Q

wherg

S}

S

12.6
Itis ¢
in aca

study
chara

The c

12.7
The t

(2)

is the mean fat acidity.

Comparison of two sets of measurements in two laboratories

ritical difference between two averaged values, each obtained in fwp different labor
st results, under repeatability conditions, CDg, is equal to Formula (3):

De=2,8 [sp?—5,2(1-————1 y=2,8[s,2 0,552
2n 2n

1 2

h

is the repeatability standard deviation;
b is the reproducibility standard-deviation;

g and n;  are the number of test results corresponding to each of the averaged valu

Uncertainty

ossible to evaluate the medsurement uncertainties using data obtained from studi
ordance with ISO 5725-2:1994: the reproducibility standard deviation obtained in a
is a valid basis forthe evaluation of measurement uncertainty since, per definition
cterizes the dispersion of the values which may be reasonably attributed to the para

hiculated expanded uncertainty should be < *2 reproducibility standard deviation.

Test report

st report shall specify the following:

1 and ny are the number of test results corresponding to each of the averaged valuey;

atories, from

(3)

ES.

bs conducted
rollaborative
uncertainty
meter.

— all information necessary for the complete identification of the sample and the date of the test;

— the sampling method used, if known;

— the test method used, with the reference to this document, i.e. ISO 7305:2019;

— all operating details not specified in this document, or regarded as optional, together with details of
any incidents which may have influenced the test result(s).
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Annex A
(informative)

Results of interlaboratory tests

The repeatability, reproducibility and critical differences of the method were determined by means of
two interlaboratory tests organized by BIPEA (Bureau Inter Professionnel d'Etudes Analytiques).

There were 44 laboratories that participated in these tests. Five products were analysed. The statistical
results of thg study, assessed in accordance with ISO 5725-2:1994, IS0 5725-3:1994 and ISO 5725-6:1994
are given in Tables A.1 and A.2.

Table A.1 — Statistical results

Sample Whe?t Wheat Wheat Wheat l‘);ll: :aT
semolina | flour A flour flour B semdlina
TestNo.1 | TestNo.1 | Test'No.2 | Test No.1 | Test No.2
Number of laboratories retained after eliminat- 19 20 21 20 21
ing outliers
Mean fat acidjitya 12,3 2150 31,9 52,3 32,7
Repeatability standard deviation, s,2 0,57 1,06 0,82 1,06 1,23
Coefficient offvariation of repeatability, % 4,7 5,0 2,6 2,0 38
Repeatability] limit, r (2,77 s/)a 1,58 2,94 2,27 2,94 3,40
Reproducibility standard deviation, spa 3,43 3,02 4,82 5,23 4,09
Coefficient offvariation of reproducibility, % 28,0 14,4 15,1 10,0 12,5
Reproducibiljty limit, R (2,77 sg)2 9,50 8,37 13,35 14,48 11)32
a  Expressedin milligrams of sodium hydroxide\per 100 g of dry matter.
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