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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 wi

h 1SO,_also take part in the work 1SO collaborates closely with the International Flectrotechnical

Commissi

Internatior

Draft Inter|

Publication as an International Standard requires approval by at least 75 % of the member bodies cast

Attention i
patent righ

Internatior
Subcomm

Annex A @

bn (IEC) on all matters of electrotechnical standardization.

national Standards adopted by the technical committees are circulated to the_member bodi

ts. ISO shall not be held responsible for identifying any or all such patent rights.

al Standard ISO 10632 was prepared by Technical Committee\ISO/TC 34, Agricultural fc
ttee SC 2, Oleaginous seeds and fruits.

f this International Standard is for information only.

al Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 3.

bs for voting.
ng a vote.

5 drawn to the possibility that some of the elements of this International-Standard may be the subject of

od products,
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Introduction

The method specified in this International Standard has been subjected to an international ring test. However, no
precision data have been calculated because of an insufficient number of participating laboratories. See clause 11
and annex A.
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Oilseed residues — Simultaneous determination of oil and water
contents — Method using pulsed nuclear magnetic resonance
spectroscopy

1 Scoq

This Intefnational Standard specifies a rapid method using nuclear magnetic resohance (N

determinal
(excluding

It is applig
2 mm and

2 Norn

The follow
this Intern
publicatio
investigatq
undated r
maintain r

ISO 734-]

petroleum).

ISO 734-2
ISO 771, ¢

ISO 5502,

3  Princ

The test s

e
ion of the oil and water contents of oilseed residues obtained after oil extraction’by pressur
mixed products).

able to oilseed residues as flour, plates or agglomerates, provided that the particles are
that the water content is not higher than the conversion threshold.

native references

ng normative documents contain provisions which, thtough reference in this text, constitute
s do not apply. However, parties to agreementsbased on this International Standard are e
the possibility of applying the most recent editions of the normative documents indicate
pferences, the latest edition of the normative’ document referred to applies. Members of
pgisters of currently valid International Standards.

, Oilseed residues — Determination-"of oil content — Part 1: Extraction method with he.

Oilseed residues — Determination of oil content — Part 2: Rapid extraction method.
Dilseed residues — Détermination of moisture and volatile matter content.

Oilseed residues,— Preparation of test samples.

iple

is applied 'ir

himple is placed in the magnetic field of a pulsed NMR spectrometer. An alternating electron

fa¥al r (RN

MR) for the
e or solvents

smaller than

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

ncouraged to
d below. For
SO and IEC

ane (or light

nagnetic field
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Elei. The free

induction decay (FID) is recorded following the 90° pulse. The maximum amplitude of this signal is proportional to
the total number of protons from the water and oil phases of the sample.

A second RF pulse, a so-called 180° pulse, is then applied to produce a spin-echo signal when only the signal from
the oil phase contributes to the FID.

NOTE 1
following a

The maximum amplitude of this echo signal is proportional to the oil content. It varies with the samp
complex law. An increase in temperature decreases the measured value of the echo.

The difference between the two amplitudes, which is proportional to the water content, is calculated.
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After suitable calibration of the apparatus, the measured signals are automatically converted into percentages of oil

or water.

NOTE 2

minicomputer and specific program.

4 Calibration samples

4.1 General

Simultaneous indications of the oil and water contents can be given by some spectrometers equipped with a

Calibration s

4.2 Samp

The water ¢
determine th

4.3 Samp

Samples fro
compositiong

are rich in olgic acid). Oil content shall be determined using the reference ‘method described in ISO 734-1].

5 Appars
Usual labora

5.1 Pulsed
of oilseeds.

The instrums

CAUTION:
5.2 Sampl
5.3 Analyt

NMR spectrg

hmples shall be homogeneous and free from impurities.

es for moisture-content calibration

bntent of oilseed residues can vary depending on storage conditions. It is.therefore ne
S just prior to calibration in accordance with 1ISO 771.

es for oil-content calibration

M oilseed residues shall be of the same species as the test samples and of similar
(especially for the analysis of rapeseeds which are rich in erficic acid, and for sunflower se

tus
ory apparatus and, in particular, the followings

low-resolution NMR spectrometer,  suitable for measurement of the oil content and wa

nt's parameters shall follow the manufacturer's instructions or specifications.
Remove metallic objects fram the proximity of the NMR spectrometer.
e tubes, made of glass,/suitable for use with the NMR spectrometer.

cal balance , eleetronic, capable of weighing to an accuracy of 0,01 g, by preference lin
meter so that the sample mass is recorded directly.

oven, .capable of being maintained at 103 °C + 2 °C.

, A/made of glass or metal, of diameter 7 cm, and provided with lids.

Cessary to

fatty acid
eds which

er content

ked to the

5.4  Drying
5.5 Dishes
5.6
5.7

Mechanical grinding mill

Desiccator, equipped with an efficient desiccant.

or mortar, easy to clean, and capable of grinding the plates or agglomerates of

oilseed residues to particles smaller than 2 mm, without heating and without perceptible modifications in water,
volatile matter and oil contents.
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6 Sampling

It is important that the laboratory receive a sample which is truly representative and has not been damaged or

changed d

uring transport or storage.

Sampling is not part of the method specified in this International Standard. A recommended sampling method is

given in IS

O 5500.

7 Preparation of test sample

Prepare th

Remove fif

8 Calil

8.1 Ger

8.1.1 In
The avails
procedure

water confent is higher than the oil content, the NMR signal S;, measured after 50 ps, is very strong

the spin-e

use the value (in decibels) of the NMR signal amplification, of the spectrometer optimized for the h

which will

8.1.2 Us
them by g
attention t
particular,

A minimur
8.1.3

(as applic
number un

8.1.4 Set the apparatus to the calibration mode.

8.15 In
specified
spectrome

Enter the parameters fof the measurements (pulse sequence, attenuation, etc.) of the oil or v

e test sample in accordance with 1ISO 5502.

om the prepared test sample all metallic objects (e.g. staples, needles, etc.).

ration procedure

eral procedure

ble range of products has a very small oil or water contentJower, usually lower than 2 %.
B is to be preferred, carried out on two samples to give\siX points on the calibration cur

Cho signal S, of the oil. So, for the calibration and measurement of the oil content, it is recq

pe consequently less effective for the lowest signal.

e the set-up parameters of the NMR speefrometer (5.1) recommended by the manufacturer
reliminary tests. For all calibration and-measurement operations, follow the user's manu
nat all operations during calibration-and measurement are carried out under the same cond
at the same temperature (= 2 °C).

h of three calibration sampl€esyis necessary, although more than three samples may be used

Able) into the NMR“spectrometer following the manufacturer's recommendations, and sp
der which the calibration curve is to be stored. The total measurement time shall be a mininj

roduce~a“portion of the first calibration sample into a tared sample tube (5.2), up to the op
by Ahé manufacturer, and transfer the value of the sample mass from the balance
ter:

many oilseed residues, the oil content is low (1 % to 3 %) compared to the water content (§ % to 12 %).

In this case,
e. When the
compared to
mmended to

ghest signal,

and optimize
al. Pay strict
itions and, in

vater content
ecify a code
um of 25 s.

fimum height
to the NMR

NOTE

8.1.6

Manual transfer of the mass of the calibration sample to the NMR spectrometer is also possible.

the spectrometer.

8.1.7

the water or oil content.

8.1.8

8.1.9

© 1S0O 2000 -

Repeat steps 8.1.5 to 8.1.7 for the two (or more) other calibration samples.

Calculate automatically or manually the calibration parameters of the calibration curve.
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Enter, as applicable, the value of either the water content (as a percentage by mass) or the oil content into

Introduce the sample tube containing the first calibration sample into the measuring head and determine
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The correlation coefficient shall normally be greater than 0,95. If this in not the case, check the values obtained
using the reference methods specified in ISO 734 and ISO 771, respectively, or repeat the calibration procedure
using three (or more) other calibration samples.

Store the calibration curve under the code number chosen in step 8.1.3.

8.1.10 Complete the oil-content calibration curve by using an empty tube and by repeating steps 8.1.5 to 8.1.7.
This part of the method is not applicable to the water content calibration curve.

8.2 Calibration procedure for the determination of water content

8.2.1 Procs

To obtain a
largest possi

Follow the general procedure specified in 8.1.2 to 8.1.9.

8.2.2 Proce

NOTE In

to which the sample tubes are filled with the calibration sample.

dure A: Three calibration samples with known water contents

eliable calibration graph, it is necessary that the water contents of the calibration Sample
ble range. However, a zero water content is not permissible.

dure B: One calibration sample with known water content

this calibration procedure, the quantity of water detected by the NMR spectrometer is varied by varyin

5 span the

j the height

8.2.2.1 ~ollow the general procedure specified in 8.1.2 to 8.1.4.
8.2.2.2 ntroduce into three tarred sample tubes (5.2) portions of the calibration sample with knpwn water
content to three different heights, in accordance with the manufacturer's instructions, and weigh them|. Note the
correspondirjg masses in grams as m;, m, and m.
The minimum number of calibration points for establishing the calibration curve is three.
8.2.2.3 Calculate the relative water content,w;”as a percentage by mass, of each of the three portlons of the
calibration sgmple as follows:
< W
M
x W
w, = X W
AL
x W
wy = MW
K
where
m,, m,, m, are the masses, in grams, of the three portions of the calibration sample in each of the three
tubes, where m is the largest mass;
w is the water content, as a percentage by mass, of the calibration sample, determined in
accordance with 1ISO 771.
8.2.2.4 Enter into the NMR spectrometer the value, m;, of the mass of the first portion.
8.2.25 Enter into the NMR spectrometer the value, wy, of the relative water content of the first portion.
8.2.2.6 Insert the tube containing the first portion of the calibration sample into the measuring head and carry

out the determination.

© 1SO 2000 — All rights reserved
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8.2.2.7 Repeat the operations described in 8.2.2.4 to 8.2.2.6 with the two other portions of the calibration
sample, always entering m; in step 8.2.2.4 and the respective relative water contents w, and ws in step 8.2.2.5.

8.2.2.8 Calculate the calibration parameters in accordance with step 8.1.9.
8.3 Calibration procedure for the determination of oil content

8.3.1 Procedure A: Three calibration samples with known oil contents

Use the samples specified in 4.3.

Follow thelgeneral procedure specified in 8.1.2 to 8.1.10.

8.3.2 Prgcedure B: One calibration sample with known oil content

NOTE In this calibration procedure, the quantity of oil detected by the NMR spectrometer is¢varied by varying the height to
which the spmple tubes are filled with the calibration sample.

8.3.2.1 Follow the general procedure specified in 8.1.2.
8.3.2.2 Introduce into three tarred sample tubes (5.2) the calibration/sample with known oil content to three

different heights in accordance with the manufacturer's instructions and{weigh. Note the correspondifg masses in
grams as fn, m, and m.

8.3.2.3 Calculate the relative oil content, h, as a percentage by mass, in the three portions of the calibration
sample asg|follows:

m x H
hy =
m
h2=_m12>< H
m
hy = 8> H
m

m,, m,,|m, are thesmasses, in grams, of the three portions of the calibration sample ;

isthe oil content, as a percentage by mass, of the calibration sample, determined in accordance
with 1ISO 734, part 1 or 2.

8.3.2.4 Follow the general procedure specified in 8.1.3 to 8.1.9, entering the value of the oil contgnt, in grams,
in step 8.1.6:

8.3.2.5 Enter into the NMR spectrometer the value, m, of the mass of the first portion.

8.3.2.6 Enter into the NMR spectrometer the value, hl, of the relative oil content of the first portion.

8.3.2.7 Insert the tube containing the first portion of the calibration sample into the measuring head and carry

out the determination.

8.3.2.8 Repeat the operations described in 8.3.2.5 to 8.3.2.7 with the two other portions of the calibration
sample, always entering my in step 8.3.2.5, then the respective relative oil contents h2 and h; in step 8.3.2.6.

© I1SO 2000 — All rights reserved 5
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8.3.2.9

To obtain the zero-point on the calibration curve, enter into the NMR spectrometer the value, my, of the

mass, and a relative oil content of 0,01 %. Insert an empty tube into the measuring head and carry out the
determination.

8.3.2.10

9 Proced

9.1 Gener

Calculate the calibration parameters in accordance with 8.1.9.

ure

al

Carry out at

9.2 Requi

The temperature of the test room shall be maintained constant between 17 °C and ™28 °C. Therg

recommendse

Transfer the
reach equilib

9.3 Testp

NOTE Th

volume.

Prepare test

a) measurg
sample {
b) transfer
of 30 mi
a felt-tip

9.4 Determination

IMPORTANT
calibration sa

9.41 Sele
the number d

9.4.2 Sett

east two determinations on test portions taken from the same sample.

rements for the test room and conditioning of the test sample

d that the test room be temperature controlled.

test samples (clause 7) to the test room at least 60 min before the\determination to allg
Fium temperature.

ortions

e precision of the method is improved if the NMR measurements are carried out on test portions

portions of constant volume using one of the following methods:

a chosen volume of the test sample (9,2) and then transfer quantitatively this volume
ube (5.2) (e.g. use 40 ml of test sample forsample tubes 40 mm in diameter);

sufficient quantity of the conditioned test sample (9.2) to the sample tube to fill it to an optin

h + 5 mm; it is recommended that the sample for sample tubes be marked at a height of 30
bed pen.

— Check the calibration prior to each series of measurements (or at least once a day
mple of known<oil and water contents.

Ct the programme and the instrument parameters for the water or the oil content, as appli
n the calibration curve corresponding to the intended test and to the species oilseed residue

he apparatus to the measurement mode.

fore, it is

w them to

of constant

to a tared

um height
mm using

), using a

Cable, and
S

9.4.3 Weigh the test portion (9.3) and transfer the value of the mass from the balance to the NMR spectrometer.

9.4.4
contents.

10 Expres

sion of results

Take as the result the arithmetic mean of the results of the two or more determinations.

Insert the sample tube containing the test portion into the measuring head and determine the water and oil
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11 Precision
Details of an interlaboratory test on the method are summarized in annex A.

In accordance with ISO 5725-1 and ISO 5725-2, repeatability and reproducibility values have not been calculated,
because the number of participating laboratories in the ring test was insufficient.

12 Test report

The test report shall specify:

— all infprmation necessary for the complete identification of the sample;
— the sgmpling method used, if known;

— the NMR spectrometer used;

— the tept method used, with reference to this International Standard,;

— all operating details not specified in this International Standard, or regarded as optional, together With details of
any irjcidents which may have influenced the test result(s);

— the tept result(s) obtained, or if the repeatability has been checked, the final quoted result obtained.

© I1SO 2000 — All rights reserved 7
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