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indole glucosinolate (GS)] 4 ¥ , v9 #a ik & P & #3] R 5248 3 £ £ & 3-indolylmethyl-GS, & 1-
methoxy-3-indolylmethyl-GS, & & X . fe ¥ R F 16 ¥

A A fo & AR VA 3-indolylmethyl-GS2 & 4 & , %L
R & ¥ Al 1-mehoxy-3-indolylmethyl-GSA2 ¥ % S, 5 M a8 TP HBAL L= HI S EEZ 5K
R ICMERLRGEZARABH L TH T, AZMAEABRZ 5 E £ R IEH L TR #H L3
indolylmethyl-GS# & 28 %, @3 A PR A ASRAEBHF LS TUSEE R L9 E £ 2K
K, ZEA R 2 —BR LR LB FHLSHREY XL FK. 5K
R ICHR R Bl R & K 42 A kR 22 4%, £ B 3-indolylmethyl-GS # 38 % #F #% [-methoxy-3-in-
dolylmethyl-GS#9 48 % #2 B 1K,

-

BR GO E $ T BN R SR 2R TP i b
] = L FAAL R EINPAT T EREY , #d RRE R B RO $
FeH i 2 AR AR [P mjé‘é BB S, PR e
Wi H (glucosinolates, GS) A &L ffﬁ’“ﬁ% %f%%ﬁ@@%ﬁ*@“"é@h%ﬁﬁ% o 2E N
eRt B R, Bl B 5 2 [E R FETE & b — e BB R o TR R B 28 v R v
(myrosinase) 7K # [Tl JZ B isothiocyanate, nitril eEZ E’]”{“&Eﬁ}ﬁﬁ B, DGR R RE S 2%,
oxazolidine-2-thiones % EE (1, 18 5 B B Y 1
{fgltﬁan;ﬁhﬁ%& IR, ﬂj‘%‘%[ﬁ){'ﬁﬂ INER s s
HEREREE ), SOEEAT | B IE RS, Flf McDanell ) MRRT R
;E‘L 15| e i #% H (indole glucosinolates) Y 7k i g — kAl
Ve s E E B R EREE A U glutathione-S-tra- ;
sferase (GST) A epoxide hydratase (EH), Il 1F # R AR
RHTEERY 3-indolemethyl-GSHSEE 5 2L P EE (1)& BB 25 (Brassica oleracea L. var capitata
4 Zindole-3-carbinol#8 g2 £ ¥ F S B S vl hn L.)s
A S BRI GS TVE M =15, 7 S /b 3lEs h /R EE (2) %5 BK H 28 (Brassica pekinensis): |1 B F
7Rindole-3-carbinol B M8 [1-E A2 EH & A3,
O, ISR ELRE T i s A T LB B TR (3) 1ML 2 (Brassica oleracea L. var botrytis
o Wattenberg 3 & B 5T H 3-indole-methyl-GS L.)o
BHEHHbenzo (a) pyreneﬁ%féi a2 B (4) & fgﬁ(&asszca oleracea L. var italica
lﬂi‘?’h LIALi& & g fraflatoxin B, BY &\ &t 7R 25 HH Plence),
indole-3-carbinol FIHIFIHEEIIZ ®), PLERSFETIF 10 H E80F 6 HIH, 43 HIEEE
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Zh i SR TSRS E TS, HREEE S EM
(S S . rRES (AL =60 R B L]

MBS

= ¥ & o-nitrophenyl-f-galactopyranoside
(ONPGal), glucobrassacin, neoglucobrassacin
# B AFRC Institute of Food Research< Dr. Fe-
nwick FIT H® 3% . Aryl sulphatase % H 3£ Bl Sigma 23
@, DEAE-Sephadex A-2588 H ¥ 88 Pharmacia 23
7], UPHR B B B 5 IR A &), LAY R R L5 s
75 B 2 B Mallinckrodt/A 7], HERAE I E HIE

FE. MerckZy 82 GRAFEE,

Z.KEAhE

SOLE L

Y B SRR LB 240" C T IS B, BRBGRAL, o
20°C T BFTBBITHE, & P B H B> -20
C. MEEL 105 Sh S T I Af PR3 E D FF DA
100 mIAg kg FEE(65°C)ZE M 159784 , W FBRFIRTF
e A R HRBE R BEREAF 100 ml, A4, @yE , I
EEIRYE , BHE 25 ml. B 1-20°C T Bk, i 7041

Eﬁ:‘fﬂﬂﬁﬁ@%#%[@%ﬁ*“ HaBZ %
B, T SRR AR B AN 10708 , B 2
i e PR A _E Rk

()5 55 4 H(Indole glucosinolates) Z 77 4T
TS

1. )i

HEEETEE (10cm X 8 mm)ZE‘E%B = NVFPE
B, BFDEAE-Sephadex A- 2SFLIE A EE AT lem
B, hiaml 0.5M pyridine acetatefiit, FFLA8 ml
K, B BT A A fE AT A (acetate form), HX2 ml
AEE B, D Tml 0.5M lead acetate 5<0.5M
barium acetate (1:1)PREEEHEH, LL2000x g/
R E??%f?zﬁzw)\i TREE T A A TG AT E 1 (ace-
tate form), LA2 ml2Z2 0.02M pyridine acetate ¥t 2=
HEE , B3 m1Z0.5M puridine acetate Z= FRnon-
indole glucosinolates, F5 A3 mIZK¥E#: , AT ml
Z0.02% aryl sulphataseBEE ¥, FFE BT LAETT
desulfation, bA6 mlZK ¥, Peig T LLEEHE , J0200 wul
] o-nitrophenyl-fS-D-galactopyranoside (ONPG-

AN (D), EEE 1 ml, BLAHPLC
2 B 2 HPLC A R A
(1B

1) F§ Hitachi %€ 8 f& #7 % (Hitachi, Ltd, To-
kyo, Japan), BC fi .35 Model L-6200% i , Rheo
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dyne Model 71257 &7 &% , Model L-4200 UV-Vis
(I 222 5EAE227.5 nm, K Model D-2000F8471%.
Bt B 2 53 M7 B FE £ Zorbax ODS RP-183#FH457 T
BFEVEFY RS um, BT AR/NR250X4.6
mm i.d.CEBHFAE ),
(2)HPLC i1
BEFHE S B oKk BE R, HREAEE
BB DL 100% B 7K ozf‘ihoﬁr}’i@mu%ﬁ T 4
ISR ENFHR B SR K (88112, v/v), FRLAE
foz  AK(88: 12, v/v)MERF 2057 8%, Fe 2 LA10r B N (B
1827 100% , EEFUERKERF 1 ml/min,
(35| bE A E T e B
15| e i i < 8 E, TR
of Food Research (England)?ﬁﬁf bz 05|
T LG B R R B, 36 K MceGregor'D JE
ONPGal 15| e i 45 H W response factor (RF)&

g
-
bt o 4

A

*

il
0l

TR

AFRC Institute

HER,
R R
— +FUEHGRPE RTS8

Fe— BRE BRAT A, A2 Al E By RS (R i
b, BB A DL3-indolylmethyl-GSH R 3 B K
HE5109.1 1 mole/100 g(&F 8 ) (IR H R LA -me-
thoxy-3-indolylmethyl-GS BJ & & # % £ 17.0 u
mole/100 g; 11 &8 28 HI] U\z indolylmethyl-GS &
& (18.9 u mole/100 g) & 5 1-methoxy-3-in-
dolylmethyl-GS(9.21 u male/ 00 g)o FALLRIREA3-
indolylmethyl-GS 2 (128.44 1 mole/100 g)Eif21
-methoxy-3-indolylmethyl-GS(113.94 u mole/100
o), DL LS R Al &, B B AR g ok v A =R
K, BEXR O B H B EPBLL3-indolylmethyl-
GSHI & B & A 50 iR pifE 2 3 = FEA

R GOz e A A B, YR RE - ‘
SR | FEHA K EE TN R P B, McDanell “”é‘%@%fi
R ERER R 2 B TS &, KRS
8 B B 3-indolylmethyl-GS /& |-methoxy-3-in-
dolylmethyl-GS # , 5% A 4-methoxy-3-in-
dolylmethyl-GS. 1 H #5158 [ s%%;ﬁ fe 2R A
FH AL 28 2 3-indolylmethyl-GSHY & & 43 Bl & 10-30,
10-160 k2 20-70 p mole/100 g, ﬁﬁ 1-methoxy-3-in-
dolylmethyl-GSHY & & 57 Bl /2 0-10,10-30 5 20-100
1 mole/100 g, H3i& = & 28 & 4-methoxy-3-in-
dolylmethyl-GSHI& EEFH B K, BLANE B R H
FHUT,
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Table 1. Content of indole glucosinolates in various cruciferous vegetables

Indole glucosinolate
No. of (1« mole/100g fresh weight)
Samples Samples I I1°
Cabbage 5 55.54 — 161.92 5.66 —29.64
( ERER) (109.10 = 21.73) (1342 + 4.78)
Cauliflower 6 8.07 — 34.86 5.96 — 11.86
(TRl ) ( 1891+ 9.72) ( 921+ 2.19)
Chinese cabbage 6 2.34— 13.35 3.42—23.67
QGI=E-Y ( 693+ 1.37) (17.00 £ 2.62)
Broccoli 7 14.96 — 295.10 4.72 —23.06
( F LR (128.44 = 47.09) (13.74 + 3.12)
" 3-indolylmethyl-GS.
" 1-methoxy-3-indolylmethyl-GS.

* Range, mean=™=S8.D., respectively.

Table 2. Content of indole glucosinolates of cabbage, cauliflower and Chinese cabbage from different areas

Indole glucosinolate
No. of (1 mole/100g fresh weight)
Samples Samples I I1°
Cabbage ( FRER )
3] =5 5 74.85 — 147.3 441 — 12.51
(106.95+  9.71) ( 936% 1.4
- AP 5 51.66 — 91.20 9.54— 11.58
( 6531 597) ( 10.50+  0.33)
B L1 5 27.51 — 52.32 6.12 — 12.36
( 36.24+  327) ( 879+ 0.95)
Cauliflower ( 7EAF4E )
P sl 5 | 61.44 — 161.56 10.56 — 20.36
(104.92 =  9.93) ( 1560 1.08)
i Al 5 46.92 — 172.6 7.68 — 14.08
(104.96 = 11.74) ( 1144+ 0.62)
A i 4 12.46 — 35.38 200—  3.76
( 19.08% 2.68) ( 284+ 0.19)
Chinese cabbage ( LLIFEFZ )
e B 3 22.00 — 33.33 102.96 — 137.28
( 29.04+  0.56) (12529 +  1.76)
L S 5 3.85— 19.47 8.03— 67.87
( 1023+ 0.57) ( 4444+ 208)
A i 5 47.19 — 78.54 122.21 — 200.20
( 60.17% 1.0 (149.05+ 3.25)
" 3-ndolylmethyl-GS.
" 1-methoxy-3-indolylmethyl-GS.

“ Range, mean=S.D., respectively.
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47 $8 12 3-indolylmethyl-GS K 1-methoxy-3-in-

dolylmethyl-GS43BITEK77% K 80% ; 14
27% ke d2%; LB F

e fE R
P E DL 3-

SEIESE37% L 67%,

indolylmethyl-GS HY 18 K # 1-methoxy-3-in-

dol

yimethyl-GSHJIK,, 1-Methoxy-3-indolylmethyl-

GSHEINZA AT BESLHZ X 1 -methoxy-3-acetonitrile, {H

SRR, A Bk F AL

He 4 BEa A HRES R IEAE 13-indolylmethyl
_GS{;{{{
FRTERET R AT
B 3 TE

TEAZIHE RS Foindole-3-acetonitrile A1 & B 22
7%, Hae -8 B s R boag 2

(7.13)
3

Slominski & Campbell ' 5 5 Z5 Brassica > E
CE | W A M ) SR A

Y7, % ¥lindole glucosinolatesf®INEASLEE | 73 Bl EE

Tﬁﬁgy %éﬁ gl[lzj%ﬁih*gz Q&;a:?k%gg%%? HH %’F

;* 50% EL?»O% Z thiocyanate ion indoleacetonit-

SRR 2% AN EE A indoleacetonitrile.
RN A — i Bk B E 0, 1 _FaR B4 A]

Lu.uu

T LEVIRIN 5, B HE— 7M.

W

%, H
Y]] (indole-3-carbinol & indole-3-acetonitrile) & &
B CEFRE =200, K HNH] R %4
Hat B 2R E Y

T FAERN B 2 H , 5] R

R g RO 2
AN R B R ) e B

e R HE B
FrHEEMAERNE R FE

Table 3. Content of indole glucosinolates 1n various cruciferous vegetables after cooking

Indole glucosinolate

(1t mole/100g fresh weight)

Samples [ I1°

Cabbage ( [=iFEZE )

raw 98.5+10.0r 28.5+3.1

cooked’ 23.4+6.4 5.7%0.8
Cauliflower ( 1P )

raw 54.4736.2 15.2+9.7

cooked 40.01t4.8 8.915
Chinese cabbage ( B H%: )

raw 12.6+2.73 50.65.1

cooked 8.1:20.7 16,941

i)

3-indolylmethyl-GS.
[-methoxy-3-indolylmethyl-GS.

Data are mean=8.D. of three samples.

Cooked 1n botling water for 10 mun.
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Bt R 0 A, EEEAR. AL R »{t:% =8 2 EHY3

-indolylmethyl-GS, A LUK H4 & % 8 Z 1-me-
thoxy-3-indolylmethyl-GS. 1f1— fﬂﬁ@ﬁ KB
ZRARYIRE, = A AR, IEEF3-indolylmethyl-GSTR

7 B & £ indole-3-carbinol & indole-3- acetonitrile
LRV, SEEE R R R B K FEE Y 2
BEEMEREERUE, E R HE—T -~g%‘§“i~
EES R RN A5k 28 s RS B0 A i | nfE

BT ANE], & A E A B RN T B e s
FiAE A FriB A (B M EYIR Iz nlge 2
B YA T
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A FE AT R R B E LB (DOHS1-TD-
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Determination of Indole Glucosinolate Content in

Some Cruciferous Vegetables

GOW-CHIN YEN AND "QUE-KING WEI

Department of Food Science, National Chung Hsing University,

Taichung, Taiwan, R.O.C.
*Department of Food Nutrition, China Junior College of Medical
Technology, Tainan, Taiwan, R.O.C.

ABSTRACT

Content of indole glucosinolate in cabbage,
Chinese cabbage, cauliflower and broccoli were

determined. The results indicated that the major
indole glucosinolate (GS) in these four cruciter-
ous vegetables were 3-indol-ylmethyl-GS and 1-
methoxy-3-indolylmethyl-GS. Cabbage, broccol
and cauliflower contained higher level of 3-in-
dolylmethyl-GS, while Chinese cabbage con-
tained a higher level of I-methoxy-3-indolyl-
methyl-GS. The indole glucosinolate 1n cabbage,
cauliflower and Chinese cabbage from difterent
cultivation areas, including southern Taiwan,
central Taiwan and Li-San area of Taiwan,

Key Words : Indole glucosinolate, Cruciferous vegetable

38

were determined. The cabbage and cauliflower
from these areas contained a higher amount of 3
-indolyl-methyl-GS. The contents of indole glu-

cosinolate in cabbage and Chinese cabbage had
greater differences between the southern and
central Taiwan, but not for cauliflower. In gene-
ral, the indole glucosinolate content of cabbage
and cauliflower from Li-San area was lower
than those from the other two areas. The therm-
al degradation of I-methoxy-3-indolylmethyl-GS
in cabbage, cauliflower and Chinese cabbage
was greater than that of 3-indolylmethyl-GS.



