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Rapeseed — Determination of glucosinolates

content —

Part 2:

Method using X-ray fluorescence spectrometry

1 Scope

This part|of ISO 9167 specifies a rapid method for the
determinjation of the total glucosinolate content of
rapeseed using X-ray fluorescence spectrometry
(XRF).

It is applicable to seeds with a normal protein content
from 19 Po to 23 %. For seeds with a protein content
outside this range, account should be taken of‘“the
total protein content in the calculation of -the" total
glucosinglate content (see reference [4]).

NOTES

1 1SO 9167-1 specifies a method using high-performance
liquid chrpmatography (HPLC) which enables the content
of differept glucosinolates to beé-determined individually.

2 When| applied to immature seed or to seed that has
been badly stored, for\&xample under damp and warm
conditiong, the results ‘6btained by the XRF method and by
the HPLQ method (ISO 9167-1) may not agree as closely as
when apglied toimormal rapeseed. The HPLC method should
be taken ps-the reference method.

maintain registers of currently valid| International
Standards!

I1SO 664:1990, Oilseeds — Reduction |of laboratory
sample to test sample.

[SO 665:1977, Oilseeds — Determinatian of moisture
and volatile matter content.

3 Definition

For the purposes of this part of ISO 9147, the follow-
ing definition applies.

3.1 total glucosinolate content: The total sulfur
content minus those amounts that are pound in pro-
teins or single glucosinolates that canpot be deter-
mined by direct reference methods, djvided by the
average stoichiometric number of sulfur atoms oc-
curring in the glucosinolate fraction typidal of Brassica
species.

4 Principle

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 9167. At the time of publication, the
editions indicated were valid. All standards are subject
to revision, and parties to agreements based on this
part of ISO 9167 are encouraged to investigate the
possibility of applying the most recent editions of the
standards indicated below. Members of IEC and ISO

Determination of total sulfur content in ground and
compressed rapeseed by X-ray fluorescence spec-
troscopy. Calculation of the glucosinolate content by
comparison with values of reference samples with a
certified sulfur content.

5 Materials

5.1 Whole rapeseed reference materials, three
samples, each with a certified sulfur content.
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5.2 Whole rapeseed secondary reference ma-
terials, three samples, each with a sulfur content
which is traceable to certified whole rapeseed refer-
ence materials (5.1).

5.3 Synthetic calibration samples, three samples,
covering the range of sulfur content of interest.

NOTE 3 These samples may be those provided by the
manufacturer of the X-ray spectrometer or prepared from
powdered material.

© ISO

8.1.2 If the moisture content of the seeds exceeds
10 %, reduce this to between 7 % and 9 % by drying
about 40 g (60 ml) of the seeds, spread out in a thin
layer, either in the microwave oven (6.7) for 2 min or
in the ventilated oven for 75 min at 85 °C.

Allow the seeds to cool to room temperature before
proceeding.

8.1.3 Carry out a parallel determination of the
moisture content in accordance with the method

6 Apparatus

Usual laboratgry apparatus and, in particular, the fol-
lowing.

6.1 Spoon, jllowing the taking of about 20 g (about
30 ml) of seed.

6.2 Blender,| coffee-mill type of 100 cm® volume,
8 cm diametef and 180 W power.

6.3 Spatulas.

6.4 Aluminium cups or liquid cuvettes, with win-
dows of polycprbonate film.

6.5 Hydraulic press, or other device (hand-press)
allowing repedtable application of a defined pressuré.

6.6 X-ray spgectrometer, of high dispersion. (better
than 50 eV) with vacuum equipment or <helium at-
mosphere.

6.7 Ventilated oven, capable~of operating at
85 °C + 1 °C, |or microwave aven of 650 W power,
for drying seefs.

7 Sampling

It is important that‘the laboratory receive a sample
which is truly|répresentative and has not been dam-

given in 1SO 665.

8.2 Preparation of reference samples

8.2.1 Treat the rapeseed reference materigls (5.1)
as described in 8.1.2 and-8.¥3. Three examples of
each reference sample are-required.

8.2.2 Use these’samples to calibrate the apparatus
when it is first{put into service and at each further
calibration (se€ 9.3.2).

8.2.3 WUse a new series of reference sanmples of
rapeseed (5.1) for each new calibration proceglure.

9 Procedure

9.1 Test portion

9.1.1 Take, by means of the spoon (6.1}, about
20 g (30 ml) of dried rapeseed, and grind them for
30 s in the grinder (6.2). Scrape off any meal #dhering
to the walls of the blender by means of thel spatula
(6.3) and grind the sample again for no mgre than
1 s, to ensure homogenization.

9.1.2 Fill the aluminium cup or liquid cuvefte (6.4)
with homogenized meal to the upper edge, pr up to
the mark specified by the manufacturer. Hanflle cups

aged or changed during transport or storage.

Sampling is not part of the method specified in this
part of 1ISO 9167. A recommended sampling method
is given in ISO 542[11.

8 Preparation of samples

8.1 Preparation of test samples

8.1.1 Reduce the laboratory sample in accordance
with the method given in ISO 664.

] £ £011 + id i
orcuvettes—genty—arter—mhgto—aveta—Sepa ation of

particles of different sizes.

NOTE 4 The quantity of meal put into the aluminium cups
or liquid cuvettes depends only on the type of cup or
cuvette used and does not influence the results of the de-
termination. However, for each laboratory and each given
apparatus, a constant quantity should be used.

9.2 Compression of the meal

In all cases, including the reference samples (5.1), the
pressure shall be kept constant to within + 10 %.
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9.2.1 Aluminium cups

Compress the meal by means of the hydraulic press
(6.5) under a constant pressure of 1 t/cm?.

9.2.2 Liquid cuvettes

Compress the meal by means of the hand-press (6.5

under a pressure that reduces the volume of the mea I
to 35 % of the original volume.

1ISO 9167-2:1994(E)

SR = bXH + a
where

Xz  is the intensity of the S-Ku« line for the ref-
erence sample;

a and b are constants.

9.4.4 Calculate the sulfur content, Sc, of the syn-
thetic calibration samples (5.3) according to the re-

9.3 Cilibration

9.3.1 Verify, by means of the synthetic calibration
samples (5.3), that the stability of the spectrometer
correspgnds to the manufacturer's specifications.

9.3.2 [During routine use, verify the calibration of the
spectrormeter at least twice a day by means of the
secondalry reference samples (5.2), prepared accord-
ing to the method given in 8.2, and recalibrate if
necessafy by means of the synthetic calibration sam-
ples (5.3), using the reference values established for
them (9}4.2).

NOTE 5 | Calibration of the spectrometer using new ref-
erence rdpeseeds (5.1) is recommended

— every| 3 months to 4 months during routine use;

— when| the apparatus has been out of use for mefe than
4 weegks;

— after [any modification, repair or maintenance of the
spectfrometer.

9.4 Determination

9.4.1 [Determine the intensity of the S-Ku line of the
three reference samples“(5.1) under the usual operat-
ing conditions (pressure of tube, electric current, gas
flow, stfength ofivacuum, measurement time, etc.).
Carry ot each-tneasurement on the three secondary
sampleq prepared from each of the reference sam-
ples of seeds

gression fine.
SC = bXC + a
where

Xc is the intensityDof the S-Ki line for the

calibration sample.

9.45 Determinevthe intensity of thg S-Koa line of
each test sample (8.1) under the specified operating
conditions:

Calculate the sulfur content, Sy, of each test sample
by ‘means of the regression line:

ST = bXT + a
where

X7 is the intensity of the S-Ku life for the test
sample.

10 Expression of results

10.1 The total glucosinolate content,| A, expressed
in micromoles per gram of dry matter ¢f the product
(dried in accordance with 8.1.2), is calclilated from:

a) for the range of total sulfur contents below
4,93 mg/g

A =+ 2,638; + 0,7685% — 5,598

¥
-1~

9.4.2 Determine the intensity of the S-Ku« line of the
three synthetic calibration samples (5.3) under the
operating conditions specified in 9.4.1.

9.4.3 Calculate, for each of the reference samples
of rapeseed (5.1), the regression line relating sulfur
content, Sg, of the reference sample, expressed in
milligrams per gram of product, to the intensity of the
S-Ka line measured in 9.4.1.

The regresssion line is in the form:

or-the—range-oftotal-sulfureontents greater than
or

equal to 4,93 mg/g
A =13,7248; — 42,10

10.2 Express the result as the arithmetic mean of
two determinations made on separate sub-samples,
to one decimal place.

NOTE 6 When the expression of results is demanded for
a specified moisture content (usually 9 %), the result ob-
tained as above should be corrected taking into account the
moisture content measured in 8.1.3.
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11 Precision

An interlaboratory test was carried out in 1990 by 27
laboratories, in accordance with 1ISO 5725[2].

The precision values obtained are shown in annex A.
11.1 Repeatability

The absolute difference between two independent
test results, obtained using the same method on

© |SO

test material in different laboratories with different
operators using different equipment, should not be
greater than:

20 % with a minimum value of 2 umol/g for
glucosinolate contents less than 20 pmol/g;

25 % with a minimum value of 5 umol/g for
glucosinolate contents greater than 20 pmol/g.

12 Test report

identical test fnaterial in the same laboratory by the
same operatoll using the same equipment within a
short interval df time, should not be greater than:

10 % of thle arithmetic mean of the two results
with a minimum value of 1 umol/g for
glucosinolate contents less than 20 pmol/g;

5 % of the prithmetic mean of the two results with

a minimunp value of 1 umol/g for glucosinolate
contents gteater than 20 pmol/g.

11.2 Reprogducibility

The absolute dlifference between two single test re-
sults, obtained using the same method on identical

The test report shall specify
— the method used,
— the results obtained, and

— if the repeatability has _been checked, the final
quoted result obtajned:

It shall also mentign all operating details not specified
in this part of 1SQ'9167, or regarded as opti¢nal, to-
gether with.dstails of any incidents which mpy have
influenced.the results.

The test’report shall include all information ngcessary
for.theé complete identification of the sample.
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Annex A
(informative)

Statistical results of an interlaboratory test on rapeseed

Rapeseed Rapeseed Rapeseed

Sample

A B C
Numbei| of laboratories retained after eliminating outliers 21 20 21
Mean glucosinolate content, pmol/g dry matter 16,0 32,4 11.8
Standar@l deviation of repeatability, s, 0.4 0.6 0,3
Coefficignt of variation of repeatability, % 2,8 1,9 2,6
Repeatdbility, 2,83s, 1.3 1.8 0,9
Standarfl deviation of reproducibility, sg 1,2 1,8 0.7
Coefficignt of variation of reproducibility, % 7.4 5,6 5,8
Reprodycibility, 2,83s, 34 5,2 2,0
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Annex B
(informative)
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