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Abstract

The objective of this study was to compare the anticancer activity of glucosinolates against four different cancer cells;
SNU-251, SNU-354, SNU-C4, MCF-7 and to determine the amounts of glucosinolates in mustard leaves. Green and red
mustard leaves were cultivated on the field of Rural Development Administration from May to July, 2010. After the leaves
were harvest and lypophilized, the fine powder was extracted with boiling 70% methanol(v/v) for the measurement of
anticancer activity and then applied to the cancer cells obtained from Korean Cell Line Bank(KCLB). The anticancer activity
of red leaf mustard was higher than that of green mustard leaf, particularly in SNU-251 for 24 hr and in SNU-C4 for
48 hr. In both green and red mustard leaf, sinigrin was the most abundant glucosinolte and was determined as 4.71 and
3.06 mg/g dry wt., respectively, but glucoiberin only presented 0.14 mg/g dry wt. with minor amounts.

Key words: Brassica juncea Cosson, glucosinolates, anticancer activity, ion-exchange chromatography, HPLC

M2 O e 23 dAERER AE AlE 23] AHE T
o YAEo] gl myrosinase T4 ZHgo] o]ate] BajAlE
T Sdle S8 AAHLRE o BEl 95k A 2l isothiocyanates(ITC)S &3 3tck. 1990 ATh el o] 23t iso-
ojt};. HARAFe} SYLSEEH(FHGAEH)= 20108 = thiocyanates:= £-3| cytochrome P450, Phase 1 and 2 enzymes
=7H S SAEE B8l AFER 20089 =7HSEEAE T oF HAE e A B3] v Hold A 7l Ae=
3k Az W= 20089 ¥ 3 S oF A w2 & A A thZhang 5 1992; Zhang & Talalay 1994; Fahey %
A= 175k 8816722 |0 3 7.8% S7I6tAaL, 10 1997). =2ATH o] FoA] &7 - HESFIT Q= EXE 7
1 1999| 8| 77% o). E3F 1 109 1§ o <F 24028 A Auste] GSLs AB-S ZAFSH AT}, groF AR
HEE 19994 2142704 2008 361.9H O 2 69% £ O2 A sinigrin®] FrFo] At viFRTH o Wol -
th o o WHEY] FU1 ot WY X2 Fomnr &3 Y A0 SIEAT, ARk aolA I gl
ozt A2Ql k58 Aot 22 AE AR ZAIE 9 Y 7Fg =Tk
o7 4= Stk 20108 8 FEAZH A= wiF A& & Z¥(leaf mustard, Brassica juncea (L.) Czem.)2 vj|Z1lo]| &
5 ‘SFEF A=Y o] E(glucosinolates, GSLs)’ 2] AaF7ko] o S 1WA B 2WAl 2REAEZ QAR Zojolr|olR
gt glojgjo]AE TSI itk o] GSLse Ao}l & FAEL on, §rof it FRE2 7Y, = A

' Corresponding author: Byoung-Su Han, Gyunggibuk Science High School, Uijeongbu 480-826, Korea. Tel: +82-31-870-2717,
E-mail: hbs951895@paran.com

- 362 -



Vol. 24, No. 3(2011)

FolA e jlon, Y22 TS FHLE ofAlo}
ofl A o] AufEar ik St A AuiEa = dRt
A AHag 22 ESE L BEO| ¢ Fo] A Fol &
T glon, A Qe Qe SAEE 500 | H Y& “wt
AFAANG A AeS =Uske] Auie Aotk 2 92
Wi E 25 vi& gto] Fa d{Eo] AY glo] REdn
QT £7)0 Feo] githesE&%83 2003). 29| w25k
AlzzA o] &4 2 o L A=<l isothiocyanate o]
Aol &gt Ao = E3] 29| QojA= =23 GSL &<
sinigrin®] 7} £33 =] o] allylisothiocyanate(AITC)7} A4 = H
Al o &uto] WthChoi 5 2001). AAE isothiocyanate A&
=2 2R, 70|, 24 dE gof Fofl sl ol o
A ZAA R AR Alof| u|YE o] FFHE-S st ARA]
o HaE AAANA AAHS EoEtHeon F, 1995). ITC
= AlZAT f=, A A, AlZF7] Asfjol] At o]
o] et a7t Uehdth ITCE A/ E=2E 9] mitochondrial
release, Bel-2 S 2333 MAPK AlSTA] U A 3ZALE
o] A|zto] Bofat W BolELE 4 BB AA A
TALE ST, VEGFY] Halit ul2 Agste] Ap
XS ARBITE AITCS H2)5hd Cdkl, Cde25B, Cde25Ce)
ool osf) Ml2F717} A|sElthMithen R 2001; Cartea &
Velsco 2009; Clarke DB 2010). T3t 2+ T2 9F9] thiosulfates
2} organosulfur 3}HE-L {3t 9lom, o] IRHEL 3}t
Moz GEEE FRS Asfaick 1 7E9rCheigh & Park
1994; Muller & Sieling 2006). Kim 5(1993)& EAF Ztof| 4] &
23t 4-decanolo] FEHHo] A7} FUTkaL 51311, Wattenberg
& Loud(1987)= GSLs Zo]|A] indol-3-carbinol, indol-3-acetonitrile
4 33-diindolymethane 5 3}HEo] AT A 59 FF
2 oAsitka Bwsker

B ATHE =5 AT B8] Yol ez
GSLsE F&3}9] ghelofAl &3] W E = 4579 A=
(d29h 7He, 2R, el Ags) 2t SRl 0
Fob S9e L RSk EaF GSLse] 23] A2
NS TEA st AAzte] TE 3 849 Aol
Byt el ARt A%e] 22 3 GSLsE PLCS}
= 54 9 399 sk

VRS

(AAHS 4815t the ZHER —70C AL Ys7)o) B3t
3h5lt}. Al EAl= 99 AEiE FZ 7 R(FDS5508, IshinBioBase,

A7k Azrol] 8- Glucosinolates®] 3¢t 84 2 A=k

A 363

e

Korea) A7l T B47]12 FA Lottt

2. 717] & Alef

A= FH=019] PRkl A WHE SNU-251
(F22%), SNU-354(3F4), SNU-C4(A ), MCF-7(R ¢ <t
L2 4FRE IR ZFZH(KCLB)oA] &g o} A thuj
Fote] Aol ARg3tt AN EFE v Y-Sk incubator=
SHEL LAB Sheldon Mfg. Inc(USA)©] 311!, H]X]+= RPMI1640
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Table 1. The cytotoxicity(%)"” against four kinds of cancer cells by adding glucosinilate extract from green and red leaf

mustard
Culture SNU-354 SNU-251 SNU-C4 MCE-7
duration Green Red Green Red Green Red Green Red
24 hr 14 14 5 19 11 17 4 5
48 hr 11 6 10 11 9 15 7 7

Y Cytotoxicity(%) was calculated as follow: Cytotoxicity(%)=[(C—S/Cx100].
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Fig. 1. MS fragments of sinigrin(left) and glucoiberin(right) by LC-ESI/MS.

Table 2. The content(mg/g dry wt.) of sinigrin and glucoi-
berin in green and red leaf mustard

Leaf mustard

Glucosinolates
Green Red
Sinigrin 4.71 3.06
Glucoiberin 0.14 ND."

Y N.D.: not dectected.
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