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Abstract

The released amount 6f thiocyanate ion in Cruciferous vegetables treated by wet heat, increased
as the reaction time goes by and was maximum value after treatment for 30min, but it was not
changed by dry heat treatment. When samples were autolyzed by myrosinase, the amount of
thiocyanate ion increased gradually as time goes by, was maximum value after 3hrs and much
higher than those in the sample treated by wet. The released amount of thiocyanate ion in each
sample showed much in cabbage, Chinese cabbage, radish, kale and mustard in the order. The
generated amount of indoleacetonitrile by heat treatment increased as time goes by, and the
generated amount in each sample determined was high in the order of cabbage, Chinese cabbage
and radish.
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Table 1. The operating conditions of GC for indole-

acetonitile
Items Conditions
Instrument Shimadzu GC-6AM
Column Glass (2m X 3mm i.d.)
Packing material 3% QV-1 on chromosorb W (HP)

(100~120mesh)

Injector temp. 250C
Detector FID
Detector temp. 250¢C
Column oven temp.. 120~220¢ (5/min)
Carrier gas N: 50 ml/min
Chart speed 5mm/min
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Fig. 1. The subsequent release of thiocyanate ion
from each sample wet heated (100°C) (% dry
basis). O Cabbage ® Chinese cabbage
o0 Radish » Kale A Mustard
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Fig. 2. The subsequent release of thiocyanate ion
from each sample dry heated (100°C) (% dry

basis). *The symbols in Fig. 2 are the same as in
Fig. 1.
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Fig. 3. The subsequent release of thiocyanate ion from
each sample autolyzed (% dry basis). *The
symbols in Fig. 3 are the same as in Fig. 1.

g QA A7) AR {FAHQ Aozt YN
t}, o]+ Slominski B7¢] AEA A= EA AT
o] A8 E indole glucosinolated] #-a47t F7}st
2| gette Aost dxgch. £ Fig. 3ol4 A7t
B Ao} M2 thiocyanate ion®] WEHL A7te] A
el whet A2k Fristd 17.0, 17.0, 9.6, 6.8 R
2.14M/gC. & 3A12t AN AU ZH 0% ¥
A B e < vehien, o] Slominski
£190] thiocyanate ione FEsHol o #EF Boh
E e Adol 9% AR & wrt o Bl A
Aevts a3 AY dX gt

Indoleacetonitrile2| &4

kM, v % FE 208 dAEE 4449
indoleacetonitrile® 542 3 gas chromatogram$
Fig. 4o vyehiion], Ex2 Azte] o
acetonitrile A %4 Fig. 59 JER) ATt
Fig 5014 ¥ ulel ol indoleacetonitrile®]

He lF, wiF P Fol MR d%ks
Zﬂz&%kgi BAaralod 4.20, 4.00 2 2622 M/go]
W o] @Az AZte] ABe| upet BAHoZ
ksl 608 @HeAE HAAHA 7.1, 6.9 L 5.0

M/g< UYEhiTh o]+ Slominski §43¥o] @A
A 7rel Az}stel) whet indoleacetonitrile®) A4 Frol
z719te Ade 2 AFgolden o IAHY

indole-

O\N 2 & N{)l

E“&:



52 A71% - BN - YA

ARG - EFA

| | |
Cabbage Chinese cabbage Radish
8
&
£
§ 1 1
&
2 2
2
3 3 3
0 0 200 1 200 0 20

Retention time(ain)
Fig. 4. Gas chromatogram of trimethylsilyl derivatives of indoleacetonitrile from the heated (20min) each

sample.

1 : n-Octadecane (internal standard)
2 : 3-Indoleacetonitrile

3 : 4-Hydroxy-3-indoleacetonitrile
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Fig. 5. Effect of varying time of extraction on reco-
very of indoleacetonitriles from each sample
(% dry basis).

of me 7tedae] Az AAdct ARdEE &
w3 wjE @ T foz WEako] wolon] A K|
glucosinolate@t ko] Ful3 w3 L Loz =i

HeRE 273 B} sle Aoz Yza,

2 o

Axge AAE $9X2F thiocyanate ion2] ¥
2ge Ao Frbde] met YA Zbeio]
0% AAA A E Yenigoy, AgARAE
$o)59 Wl YAk £, WA Th myro-
sinaseo] 9% ATFEAAE WA ARt AT 1}
3 A% 275k 3N Fo] HUAE \mum%:
9, ot ¢@AINS Hu PR Be Fg
vehRglen, AEY $EFE P, W3, %},
AL 2 A £oz A etk el w
2 indoleacetonitrile®] A Fe A|zto] 73}t ‘1‘5}
% Z7le YuiRen, Asd Ad%e I3,
W3 W B 2o ¥4 Ugth

INEE
E d7E 1908 E wsE shEd7Rge e z]%]_

o2 +3% A7ARe Yol o8 ol WAE
Py, |



. Virtanen, A.

. Slominski,

. Wattenberg,

HAgH fael 7hEA e F Indole Glucosinolated] F&4AHE A 53

Ho
rak

I. : Studies on organic sulphur
compounds and other labile substances in plants
a review. Phytochemistry, 4, 207 (1965)

B. A. and Campbell, L. D. : Gas
chromatographic determination of indole gluco-
sinolates-A reexamination. J. Sci. Food Agric., 40,

131(1987)
. Wall, M. E., Taylor, H., Perera, P. and
Wani, M. C. :Indoles in edible Mimbers of the

Cruciferae. J. Nat. Prod., 51, 129(1988)

Slominski, B. A. and Campbell, L. D. : Indole-
acetonitriles-thermal degradation products of in-
doleglucosinolates in commercial rapeseed meal.
J. Sci. Food Agric., 4, 75(1989)

National Research Council : Diet, nutrition and
cancer. National Academy Press : Wasington, D.
C. (1982

L. W. and Loub, W. D.: In-
hibition of polycyclic aromatic hydrocarbon in-
duced neoplasia by naturally occurring indoles.
Cancer Res., 38, 141(1978)

Bradfield, C. A. and Bjeldanes, L. F. : High-
performance liquid chromatographic analysis of
anticarcinogenic indoles in Brassica oleracea. J.

10.

11.

12.

13.

14.

Agric. Food Chem., 35, 46(1987)

Fenwick, G. R. and Heaney, R. K. : Gluco-
sinolates and their breakdown products in Cru-
ciferous crops, foods and feeding stuffs. Food Ch-
em., I, p.249(1983)

ZAnlg, old4 : ¥4 myrosinase?] A 2 &
. A=A FEHES A, 21, 136(1989)

Srivastava. U. K. and Hill, D. C. : Thiocyanate
ion formation in rapeseed meal. Can. J. Biochem.,
53, 630(1975)

Johnston, T. D. and Jones, D. L. H. : Variation
in the thiocyanate content of kale variefcies. J. Sci.
Food Agric., 11, 70(1966)

ANE, AdA, ARA, ML, AEd AR
# s ae 7+E 2 AA £ glucosinolated] A3}
I FEEs A BEE A (A F)
Slominski, B. A. and Campbell, L. D. :For-
mation of indole glucosinolate breakdowns in au-
tolyzed, steamed, and cooked Brassica vegeta-
bles. J. Agric. Food Chem., 31, 1297(1989)
Slominski, B. A. and Campbell, L. D. : Gas
chromatographic determination of indoleaceto-
nitriles in rapeseed and Brassica vegetables. J.
Chromatogr, 454, 285(1988)

(1991 9¢ 279 HH)



