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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO’s adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 34, Food products, Subcommittee SC 2,
Oleaginous seeds and fruits and oilseed meals.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Glucosinolates are important antinutritional and flavour components of brassica oilseeds. They are
particularly important in brassica seeds that have been modified to reduce the level of glucosinolates
such as low glucosinolate types of rapeseed (canola). Determination of the level of glucosinolates in
these seeds often reflects the commercial value and, certainly, discrimination between seeds with high
levels of glucosinolates and those with low levels of glucosinolates is important both for commercial
testing and scientific studies. This document provides a method for the estimation of total glucosinolates
without requiring chromatographic apparatus. It complements ISO 9167, which is the reference method.
This document is a Technical Specification as the precision data issued from the collaborative trial is
not sufficient.
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TECHNICAL SPECIFICATION ISO/TS 12788:2022(E)

Rapeseed — Determination of glucosinolate content —
Spectrometric method for total glucosinolates by glucose
release

1 Scope

This document specifies a method for the determination of the content of the total glucosinolates in
rapeseeds (colza) using visible spectrometry to determine the glucose released from glucosinolates by
hydrolysis.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 664, Oilseeds — Reduction of laboratory sample to test sample
[SO 665, Oilseeds — Determination of moisture and volatile matter content

[SO 3696, Water for analytical laboratory use — Specification and test methods

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31
total glucosinolates
quantity of glucose released on hydrolysis by myrosinase and determined enzymatically

Note 1 to entry: The total glucosinolates is expressed as micromoles per gram of the seeds.

4 Principle

Total glucosinolates in a ground, full-fat brassica seed sample can be determined directly by estimation
of glucose released on hydrolysis as the glucose unit is common to all glucosinolates. Hydrolysis of
glucosinolates by myrosinase quantitatively releases glucose from the glucosinolates. The glucose is
analysed using either glucose oxidase/peroxidase enzyme assay or glucose hexokinase/glucose-6-
phosphate dehydrogenase enzyme assays.

5 Reagents

Use only reagents of recognized analytical grade, unless otherwise specified, and water conforming to
grade 2 of ISO 3696.
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5.1 Hydrochloric acid (2 M).
Dissolve 43 ml 36 % hydrochloric acid or 49 ml 32 % hydrochloric acid in 250 ml water.

5.2 Phenol tungstate reagent.

Dissolve 5,0 g sodium tungstate, 5,0 g sodium phosphate, dibasic, anhydrous, and 9,0 g sodium chloride
in approximately 350 ml distilled water in a 500 ml volumetric flask. Adjust pH to 3,0 with 2 M
hydrochloric acid (approximately 125 ml). Add 2,0 g phenol and make up to the mark with water.

5.3 Glucose determination reagents.

5.4 Glucose oxidase/peroxidase assay.

NOTE The reagents in this assay can be available in kit form. In this assay, 3-D-glucose reacts with oxygen
in the presence of glucose oxidase to form D-glucono-1,4-lactone and hydrogen peroxide. The hydrogen peroxide
reacts with a colourless dye in the presence of peroxidase to give a coloured compound that can be measured
spectrophotometrically.

5.5 Sodium phosphate buffer.

Dissolve 10 g sodium phosphate dibasic anhydrous in approximately 750 ml distilled water in a 1 1
volumetric flask.

5.6 Glucose oxidase reagent.

Add 105,3 mg of glucose oxidase (EC 1.1.3.4) from Aspergillus niger having activity of 25 000 units/100 mg
or 131,7 mg of glucose oxidase having activity of 20 000 units/100 mg, to the sodium phosphate buffer
mixture (5.5) and shake to mix.

5.7 Peroxidase colour reagent.

Dissolve 16,7 mg peroxidase (EC 1.11.1.7) type Il from horseradish having an activity of 200 pupugallen
units per mg solid and 333 mg 4-aminoantipyrine (4-amino-1,2-dihydro-1,5-dimethyl-2-phenyl-3H-
pyrazol-3-one, 98 %) in a beaker with approximately 15 ml water. Add the contents of beaker to the 11
volumetric flask containing the glucose oxidase (5.6) plus the sodium phosphate mixture (5.5) and fill
with distilled water to obtain the glucose oxidase/peroxidase mixture. Store this solution in a brown
bottle and refrigerate at between 2 °C and 4 °C.

5.8 Glucose hexokinase/Glucose-6-phosphate dehydrogenase glucose assay.

This assay is most conveniently carried out using commercially available kits. Glucose is first
phosphorylated to glucose-6-phosphate (G-6-P) in the presence of the enzyme hexokinase and
adenosine-5-triphosphate. G-6-P, in the presence of glucose-6-phosphate dehydrogenase, is oxidized by
nicotinamide-adenine dinucleotide phosphate (NADP) to gluconate-6-phosphate with the formation of
reduced nicotinamide-adenine dinucleotide phosphate (NADPH). The increase in absorption of NADPH
at 334 nm, 340 nm or 365 nm is measured. The following are constituents of a typical kit.

a) Bottle containing dry ingredients including triethanolamine buffer - pH 7,6, NADP - 110 mg, ATP
- 260 mg, magnesium sulfate, stabilizers to a total mass of 7,2 g. The contents of this bottle are
diluted to 45 ml with water to make Solution 1.

b) Solution 2 (suspension): Bottle containing 1,1 ml enzyme suspension consisting of hexokinase
(EC 2.7.1.1 about 320 U) and glucose-6-phosphate dehydrogenase (EC 1.1.1.49 about 160 units).

NOTE Solution 1 is stable for four weeks at +4 °C and for two months at -20 °C and solution 2 is stable for
one year at 4 °C.
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5.9 Myrosinase solution.

Dissolve 12,5 mg myrosinase (beta-thioglucoside glucohydrolase EC 3.2.1.147, lyophilized, 200 U/g, from
white mustard seed) per 1,0 ml distilled water, allowing for 0,5 ml per sample. A sufficient quantity of
this solution to allow for the analyses planned should be made up fresh on the day of analysis. A method
for preparing myrosinase from white mustard seed (Sinapis alba L.) is given in Annex A.

5.10 Sodium hydroxide (0,5 M).

Dissolve 20 g sodium hydroxide in approximately 800 ml distilled water in a 1 1 beaker. Transfer solution
to a 11volumetric flask and top up to 1 1 with water.

5.11 Sodium acetate buffer (0,2 M).

Add 16,5 g sodium acetate anhydrous and 11,5 ml glacial acetic acid to 950 ml water in a 1 1 volumetric
flask. Adjust pH to 4,9 with 2 M hydrochloric acid and top up to 1 1 with water.

5.12 Tris-HCI buffer.

Add 1,6 g tris(hydroxymethyl)aminomethane to 900 ml water in a 1 | volumetric flask. Adjust to pH 7,0
using 2 M hydrochloric acid and fill to 1 1 with water.

5.13 Glucose solution, which is used to prepare a calibration curve to relate the absorbance of samples
with the absorbance of standard glucose solutions. The calibration samples (5.13.2) should be prepared
immediately prior to measurement on the spectrometer.

5.13.1 Stock solution.

Dry D-glucose (99 % purity) under vacuum at 40 °C for 4 h. In a 11 volumetric flask, weigh approximately
1 g dry D-glucose to an accuracy of 0,1 mg. Add 1 g benzoic acid and make up to 1 I with water.

5.13.2 Calibration samples.

Accurately measure aliquots of the glucose stock solution (5.13.1) into individual 10 ml volumetric
flasks. Add 2 ml phenol tungstate reagent (5.2) to each 10 ml volumetric flask. Carefully fill the
volumetric flasks to the 10 ml mark with water. The preparation of the calibration samples is described
in Table 1.

Table 1 — Calibration sample preparation description

Parameter Calibration sample number
1 2 3 4 5 6 7
\(lﬁi of glucose stock standard solution 0 0,10 0,20 0,50 10 15 2.0
Volume of phenol tungstate reagent (5.2) 2 2 2 2 2 2 2
Glucose concentration (pg/1) 0 0,010 0,020 0,050 0,100 0,15 0,200
Glucose content in 10 ml flask (umol) 0 0,56 1,11 2,78 5,55 8,32 11,10

6 Apparatus

Usual laboratory apparatus and, in particular, the following shall be used.

6.1 Spectrometer, capable of operating in the visible region, in particular at 505 nm and equipped
with cells of path length 1 cm, or, if the glucose hexokinase/glucose-6-phosphate dehydrogenase assay
is used, a spectrometer capable of operating in the ultraviolet region between 334 nm and 365 nm.
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