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SINCCSINCLATE CONTENDS  ANALYSIS IN  POLISEH
WREEDING  FORYS CP RAPE  /BRASSICA NAFPUS/

Clotr Kacrnlicki

Telisn Academy of Sciences, Institute of Plant Genetics
iirzesnyiiska 34, 60-479 Poznat, Poland

Tre determination of glucosinolate contents and
cooneuition in rape secds has become the major analyticaly
task in this plent chemical studies since the erucic acid
-ination by the breeding, Different analytical techni-

or Yhis surncse haove been discussed recently

s v
et d

/VeGresor ot al., 1283; Gérencen, 1985/, The progress nade

in this ileld gives us & range of methods differing in
their wrecisicn, ‘cost and ‘mstrumentation and an analyst
cust ~oke a ohoice according to his needs, This report

smpee of the routine methcds usged in this labora-

tory Jor Lue total glucosinolate determination. One of
these mcthods ~ righ performance liquid chromatography -
allows the individual compounds quantitation as well.

TYatevialys and Methods

sy
4.

rlant material for these experiments were 50
breeding forms of rape from the collection of Plant
Breeding and Leclimatization Institute, Poznah.

Total glucosinolates were isolated and purified
according to Brzezingki and Mendelewski /1984/ or Mgller
et al. /198% s/ for determination with thymol or palladium
chloride respectively. Quantitative snaliysis of individual
compounds was carried out using high performance liquid
curomatography according to Ngller et al. /1985 b/. ALl
the determinations of fotal glucosinolates were carried
out in trirlicate and with HFIL - in duplicate. The HPIC
apparatus onaisted of Octadecyl=Si 100 /Serva, FRG/
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cclumn and Liquochrom /Labor MIM, Hungary/ instrument with.
changeable wavelength UV monitor.

Results and Discussion -

The results of the glucosinolate contents determina-
tion using Method A /based on the colorimetric measurement
of the thymol ~ glucose reaction product/, Method B
/Palladium - glucosinolate complex formation/ and HPIC of
intact compounds are summarized in Table 1. 4s can be seen
from these data, the results obtained using different
methods are very close to each other. The respective
correlation coefficients are:

- between methods A and B : 0.997

- between methods A and HPIC : 0,997

-~ between methods B and HPIC : 0,996
and the corresponding regression equations :

/1/ Tgeg = 1.026 Tge, + 0.8
/2/ Tgeypys = 1.046 Tge, - 2.3
/3/ Tgeypre = 1.015 Tgey = 2.8

where TgcA - Total glucosinolate contents measured with
the method A

S0 high a correlation of both methods used for the
total glucosinolate analysis indicates that they are
edually acceptable in most applications. The results
obtained using method-B are generally slightly higher than
these obtained with method A /Table 1, equation 1/. It
seems toc be likely that this difference comes from differ-
ences in the glucosinoclate sample purification course in
both methods. The critical step in this respect may be the
lead acetate treatment of extracts used in method A while
owitted in the procedure B, It is known that 4~hydroxy
glucobrassicine is a very labile compound and may be hydro-
lised in the heavy ions presence. Such a phenomenon has
been observed during HFIC analysis of purified rapeseed
glucosinolates samples /data not shown/. The 4-hydroxy
glucobrassicine share in'the total glucosinolate amount
decreased in these sampies by about 20 upon the lead ace-
tate treatment. In this light a minor modification in the
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sarvle puritication protocol of széziﬁski and Mendelewski
/1984/ should bve regarded.

The high performance liguid chromatographic analysis
of rapeseed glucosinolates allows for quantitative deter-
mination of 10 compounds. In the described experiments
some response.factors were calculated using pure glucosi=-
nolates obtained from different plant materials in this
laboratory. However, some of the compounds of interest
/the indolyl glucosinolates and napoleiferin/ were not
purified well enough to be chromatographic standards. In
these cases the response fsetors of Mgller et al. /1985 b/
have been adapted for the reéspective compounds contents

_calculations., The total glucosinolate contents from HPIC
analysis was lower than this obtained using colorimetric
methods, especially in the low glucosinolate rapeseeds '
/Table 1, equakioms 2 and 3/. On this basis it should be °
concluded that the literature response factors do not fit
precisely to our HPIC system.

The glucosinolate contents.in the same rapeseed.
samples were determined using the standard methods: gas =«
liquid chrematography of isothiocyanates plus spectrometric
measurement of 5=-vinyl=-oxazolidine-2-thione /Michalski et
al, 1987/, Those results obtained for double low rapes were
sometimes -much differsnt from these presented here =~ in
gsome cases their value equals to one fourth of our mean
from the three methods. On the other hand, a good correla-
tion of results was ob-:ined in the high glucosinolate
forms of rapeseed. Discussion of the identical problem has
been presented at this Congress /Bjerg et al. 1987/«

Literature:

Bjerg B., L. M., Larsen, H. Sgrensen, 1987. Reliability of
Analytical Methods for (uantitative Determination of
Individual Glucosinolstes and Total Glucosinolate Content

in Double Low Cilseed Rape, Proceedings of Tth International
Rapeseed Congress, Poznan,

Brzeziniski W., P. Mendelewski, 1984, Determination of Total
Glucssinolate Content in Rapeseed Meal with Thymel Reagent.




1557

4. Pflenzenzuchtg. 93: 177 - 183

MeGregor D.I., W.J. Mullin, G.R. Fenwick 1983, AhalytICal
Methodology for Determining Glucosinolate Composition and
Content. J. Ass. Offic. Analyt. Chem. 66: 825 - 849,

Michalski K., J. Krzymaiski, B, Byczyiska, 1987. Determina-
tion of Glucosinolate in Intact Seeds of Winter Rape

/B. napus/ by Near Infrared Reflectance Method. Proceedings
of Tth International Rapeseed Congress, Poznai

Mgller P., A, PlBger, H, Sgrensen 1987a. Quantitative
Analysis of Total Gluccsinolate Content in Concentrated
Extracts from Double Low Rapeseed by the Pd - Glucosinolate
Complex Method. In: Advances in the Production and Utiliza-
tion of Cruciferous Crops /Ed. H, Sgrensen/ Martinus
Nijhoff/Dr. W. Junk Publ., Dodrecht/Boston/Lancaster.

PP. 97 - 110

Mgller P,, O. Olsen, A. PlBger, K.W. Rasmussen, H. Sfrensen
1985b. Quantitative Analysis of Individual Glucosinolates
in Double Low Oilseed Rape by HPIC of Intaet Glucosinolates
ibid. pp. 111 - 126.

Sérensen H, 1985, Limitations and Possibilities of Differ-
ent lMethods Suitable to Quantitative Analysis of Glucosi-
nolates Occuring in Double Low Rapeseed and Products
Thereof, ibid. pp. 73 - 84,




1558

Table 1. .
Total. glucosinolate contents in 50 samples of rape
determined using different methods

Sample Method Method HPIC - Sample Method Method HPIC

Ko A "B total No A ‘B total
1 12,0 - 13.1 11,6 26 26.6 - 27.8 22.2
2 19.2 19.9 16.8 27 45.8 48,1 42.4
3 22,0 20.6 20,6 28  106.2 114.1 118.6
4 26,0 23.4  27.1 29 '108.4 117.6 105.8
5. 11,8 14.2 15.1 30 105.0 114.1 109.6
6 13,8 15.2  14.1 37 125.6 121.6 131.2
7 27.5 25.8  25.5 32 123,2 131.5 127.2
8 14,8 14.4 14.1 33 102.7 111.2 104.7.
9 25,2 25,14 21,1 . 34 155,2 148.1 161.2

10 42,9 46.7 40.4 35 143,1 150.4 15241

11 19.6 18.1 15.0 36 17.3 192  14.8

12 77,7  31.8 27.8 - 37 142.0 138.1 141.2

13 28,2 32,6 27.8 38 140.0 141.2 146.2

14 22,5 25.0 26.2 39 130.6 137.1 135.7

15 11.0 11.7 11,2 40 118.1 125.7 121.4

16 1644 18,0 13,2 41 131.4 126.4 128,6

17 14,0 1444 9.7 42 94.7 112.2  97.3

18 12.3 13,9 10.3 43 114.6*124.1 127,2
19 12,5 12,1 12 44 121.8 130.0 127.3
20. 13.5 15.1 12.4 45 134.0 141.1 138.9
21. 15.3 1441 13.1 . 46 132,7 133.1 137.2
22 22.7 25.9 25.0 47 28,1 30.0 26.0
23 31.0  37.7 2747 48 19.1 18,5 16,3
24 19,6 18,4 16.5 49 16.8 16,5 14.9
25, 23.6 24,1 2645 50 128.,1 130.0 117.3

§All ihe glucosinolate contents are expressed in micromoles
per gram of dry, defatted meal,






