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DOWN PRODUCTS BY MEANS OF HPLC
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ABSTRACT

~ommon HPLC-methods for determination of glucosinolates exclud
degradation products in the step of sample preparation. This
may be dangerous in animal nutrltlon, because of potential
mealth riscs of these substances in several rapeseed containing
concentrates. An ion-pair reversed phase HPLC method with
simple sample preparation procedure was tested for investiga-
tion of several rapeseed materials with different treatment.

INTRODUCTION

The determination of glucosinolates (GSL) in rapeseed has been
well established for many years. HPLC of Desulfo-GSL (Anonynm
1990) is the preferred method for identification of individual
jlucosinolates. Otherwise total GSL content can be determined
by means of sulfur analysis coupled with a suitable model
including a regression function (Schnug et al. 1992).

But there are no valid methods for the determination of GSL or
their degradation compounds in rapeseed products like ground
seed, defatted seed, rapeseed meal or compound feed.

Startlng from two rapeseed qualities (0 and 00) we prepared
several products with different degrees of GSL degradation
under defined conditions. This samples were characterized by
jetermination of total sulphur content, of glucose release
after ion exchange (Lein and Schén 1969) and HPLC of Desulfo-
GSL (Anonym 1990). The aim of this paper was the comparision of
these results with a new developed method for the simultaneous
determination of GSL and degradation products.

EXPERIMENTAL
1. Sample treatment

Two different rapeseed qualities with low (00) and high (0) GSL
contents were treated as described in Table 1, in order tc
simulate several possible ways of GSL degradation. Defined
amounts of water were added to create sufficient conditions for
reaction of myrosinase.

2. Extraction procedure

amounts of approximately 0.2 g were extracted stepwise with 10
ml boiling methanol/water (70:30) to inactivate myrosinase. 2
suitable alternative is the extraction with hot methanol/water
in an ultrasonic bath.

These extracts were directly injected into the HPLC system
after centrifugation at 5000 rpm for 10 minutes.
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TABLE 1. Treatment and declaration of rapeseed samples

00- 0-
Treatment quality | quality
without Al 1
grinding A 2
1:1 water, freeze drying 3
1:1 water, 60°C drying 4 B 4

. itions fo C-

The usual HPLC procedures separate the gluc051nolates from
other compounds by anion exchange, i.e. nonionic degradation
products will be excluded. One way to analyze both groups
simultaneously is the ion-pair reversed phase HPLC, published
by Helboe et al. (1981) for determination of 1nd1v1dua1 GSL.
We modified the chromatographlc conditions for separation of
GSL and degradation products in rapeseed and treated samples
(Table 1).

Column: NUCLEOSIL 100 C,, 5 um (KNAUER)
250 mn x 4 mm
Eluent: 73 % 50 mM K,HPO,
+ 1 mM Cetyltrimethylammoniumhydrogensulfate

27 % Acetonitril
(all reagents from MERCK)
Flow: 1 ml/min
Detection: A=235 nm

ndard subst 3 X _identificati

Solutions of sinigrin (ROTH) and glucotropaeolin (MERCK) in
70% Methanol were used to optimize the chromatographic condi-
tions. This procedure is time consumlng because of the long
equilibration times in ion-pair HPLC. The chromatograms of
the rape products were compared with results of three refe-
rence rapeseed materials (BCR-Nr. 190, 366, 367) for iden-
tification of individual GSL. This identification was proofed
by recording the UV-spectra of GSL peaks with a photodiode
array detector.

Methanolic (70%) solutions of allylisothiocyanate (ROTH),
goitrin (HERAEUS) and indol-3-acetonitril (FLUKA) were used
to receive some chromatographic information about theoretical
degradation products.

RESULTS

The main glucosinolates (approximately 90 % of total content)
prog01tr1n (PRO), gluconapin (GNA) and 4-hydroxyglucobrassi-
ciin (40H) are used as "indicator" components for degradation
during several treatment procedures. Table 2 shows the con-
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tents of these glucosinolates in comparision to their total
content determined by means of a modified glucose method
(Lein and Schdén 1969).

In the chromatograms of the treated samples two unidentified
peaks appear, which are probably generated by degradation
prcducts. The peak at a retention time of about 4.5 min in-
creases very strongly with decreasing GSL content (peak areas
in Table 2). The identification was impossible up to now, but
the UV-spectra seems to be very similar to an indolyl com-
pound.

Table 2. GSL content in treated rapeseed in umol/g
Peak areas of the unknown compound in absolute units

Sample PRO GNA 40H z Glucose unknown
Peak-A.

A1l 8.2 3.2 2.1 13.5 14.0 6

A 2 8.0 3.4 2.0 13.4 13.8 12

A3 4.8 2.3 0.6 7.7 13.0 19

A 4 1.4 1.4 n.d. 2.8 3.8 140

B 1 43.8 19.0 2.9 65.7 82.2 5

B 2 44.8 19.5 2.4 66.7 83.5 10

B 3 37.0 16.5 2.1 55.6 46.5 16

B 4 1.4 n.d. n.d. 1.4 3.2 21

n.d.: not detectable
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