J. Korean Soc. Food Sci. Nutr. g2l o of 71 31 3] %]

31(5), 924 ~930(2002)

Biological Activity of Ixeris dentata Nakai juice Extracts

Myong-Jo Kim', Ju-Sung Kim, Mi-Ae Cho*, Won-Hee Kang,
Dong-Myong Jeong** and Seung-Shi Ham*

Division of Applied Plant Science, Kangwon National University, Chunchon 200-701, Korea
*School of Biotechnology and Bioengineering, Kangwon National University, Chunchon 200-701, Korea
**Institute of Wonkwang Biomedical Eng. Research, Wonkwang University, Tksan 570-749, Korea

Abstract

Ixeris dentata extracts exhibited antimicrobial activity against some bacteria and fungi. Also EtOH extracts
showed strong antioxidant activity and RCsy value was 28 pg/mL. The inhibitory effect of Ixeris dentata on the
mutagenicity in Salmonella and cytotoxicity on cancer cell were studied. Ixeris dentata extracts showed anti-
mutagenic effects of 78.83 and 75.96% on B(a)P in S. typhimurium TA98 and TA100, respectively. These extracts
showed 78.72% antimutagenicity on TA100 against MNNG. The Ixeris dentata extract with strong antimutagenic
activities was further fractionated by hexane, ethyl acetate, butanol and water. Butanol fraction was found to
be highest in antimutagenic activity against MNNG than the other fractions. Butanol fraction of Ixreis dentate
revealed the highest cytotoxicity against A549 human lung carcinoma cells in which cell growth was inhibited
by 93.75% at 375 ug/mL. Hexane fraction of Ixeris dentata exhibited 68.56% inhibition against MCF-7 human
breast adenocarcinoma cells at 500 ng/mL. Hexane fraction of Ixeris dentata exhibited 84.91% inhibition against
Hep 3B human hepatocellular carcinoma cells at 500 ng/mL. From these results, it is considered that Ixeris dentata
has strong antimutagenic and anticancer effects in vitro. However, these extracts and fractions did not show
any cytotoxic effect against 293 cells.
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Table 1. DPPH free radical scavenging activity of extract and
fractions from Ixeris dentata Nakai juice extracts

Extracts and fractation RCs” (ng/mL)
Juice extract >100
Hexane fraction 70
EtOAc fraction 28
BuOH fraction 33
Aqueous fracion 35
a -tocopherol 12
BHA 14

Y Amount required for 509 reduction of DPPH after 30 min.
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Table 2. Antimicrobial activities of the extract and frac-
tions from Ixeris dentata Nakai juice extracts

MIC" (ng/mL)

Fungi strain” Bacteria strajn:{
Aa An Ch Hn Bs Cl Ec
Juice extract 125 125 125 8 12 >1000 1000
Hexane fracion 1000 500 250 500 1000 >1000 1000
EtOAc fraction 500 125 250 500 25 260 250
BuOH fraction 500 250 125 250 1000 500 500
Aqueous fraction 500 250 125 32 >1000 >1000 1000
Tetracycline 125 125 125
Cyclohexamide 2% 13 2 13

"T'he MIC values against bacteria and fungi were determined
by the serial 2--fold dilution method. The growth of the bacteria
was evaluated by the degree of turbidity of the culture with
the naked eve, and the sporegermination of fungi was examined

_under a microscope.

aa Asperigillus awamori.
C.h: Cladosporium herbarum.
B.st Bacillus subtilis.

E.c: Escherichia coli.

Extracts
and fraction

An: Asperigillus niger.
H.n: Hypocrea nigricans.
C.l: Candida lypolytica.
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2} ANQO, 7} eldal Ba)P3} Trp P-1& Al&-38}e] 4ul
A AFAe] Faeld JAAAE Esct Ames test
Az FAAN Y] B Edwe] Ak TARe] 1313,
TA100-& 192 £8e)sieh. 7F Al & A o] Fdwle] g & A%
g Az Alehgrl S 2T ¥ 5t H= o &S e
2} gkon g Eadulo| /IS ehA] g o sl
2R Al A,

73 At EA 2 A4 Wl o g AE-E MNNGKO04
ng/plate)e] 7A-%- S. typhimurium TA100 T4 A B85 =
50 ug/platetA] Feh-g £-5Fo] I872%E 7P & JA L
7} ebyde} 3 Al Z2% % 100 pg/platedl] A 20l A
F5o oalolAde|lE 23 E HEE HIEAME 747}
7252, 7178, TI.T5% % ¥ QAR By 7 8= 3
Ab B3 2% 69.7% o]Ae] & A a9-E B vHFig. 1.
ANQO(0.15 ng/plate)l] &t S, typhymurium TA9IS TA100
o5 A A o oS3 2kl TAYR #5004 A8 % 100
Hg/plates]] A= &l AE FE2AL A v Agryt

70% o]249] F-& A A aFHE Jelldch 53] o A oAl E o]
E R EFo) 7421%E 71 & AR E JYelyon, ¥
2 238 oA 7341%9] ¥ AAaAE vehidch &
g TA100 FF9] oA o AolAEel B, #e1s 8
B A E 70% o4+ JA AxbE Bk 53] F=bE 9
E(75 ng/plate)ell 4] 73.11% 2 71 2 oA &35 ehd
S} (Fig. 2).

Microsomal enzyme2| thAFEA o] ) sf A=k Fdwlo] A
€ Vel el oz AAE AlES B FdE
4= 9) &= polycyclic aromatic hydrocarbon?! B(a)P} o}»] =4k
7t 238 Trp-P-18 AHE-8 A3 & s¢31doh Trp-
P-1(0.15 ng/plate)S A£-3+ S. typhimurium TA98 Tl A
£ AZFXE 100 ug/platecll A 2E A 5lA 60% 1449 &
L JAZHNF Jelyos] E B E(75 ng/plate)ol 4] 83.09%
o) 7P F& QA ESE Bk =8 TAI0 #5244, A
2% 100 pg/plateci| 4] Fe+-& B3 o4 6883%2] 714 =
2 qAEHE vyl o g3 AF5r) TAREL) & A
ETE ¥9iFig. 3). 8, B(a)P(10 ug/plate)oll A+ TA9IRB
T3 100 ug/plated] A B FEollAE dAolAHol = £ HE
o] 78 83% & 71} =& AA ANE By om(Fig. 4), TA1007
3= 100 pg/plate?] A 8FEoE #4F £ Eo] 75.96%E
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—— BuOH fr.
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Inhibition Ratio (%)

0 25 50 75 100
Dose (ug/plate)

Fig. 1. The antimutagenic effects of each fraction of Ixeris
dentata Nakai juice extract against MNNG (0.4 nug/plate) on
Salmonella typhimurium TA100.
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Fig. 2. The antimutagenic effects of each fraction of Ixeris
dentata Nakai juice extract against ANQO (0.15 pg/plate)
on Salmonella typhimurium TA98.
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Fig. 3. The antimutagenic effects of each fraction of Ixeris
dentata Nakai juice extract against Trp~P-1 (0.15 pg/plate)
on Salmonella typhimurium TA100.

TASS
100 ¢

—a— MaOH ex.
— ~— Hexane fr.
3
B’ —&— BOAC fr.
.c‘t% ~¥— BuOR fr.
g ~X¥~— Aqueous fr.
=
o]
=
=

100

0 25 50 75
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Fig. 4. The antimutagenic effects of each fraction of {xeris
dentata Nakai juice extract against B{a)P (10 ug/plate) on
Satmonella typhimurium TA98.
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2 B wEd e, Ito $(14)2 5, 7k, Tk zel s ol
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BA)o} of s sl Fodo]| A & AAlste 2 S 2 9l
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AR Eef M = R B A2 B8 A 5elH 70% o4}
2] =L oA £5E vhepylen], o Fo Febg FEE(Q5
pg/mlyo] 93.75% % 7H & A A4S vrebidget 7k
A 2791 Hep3Bell 4= 4F £ 8 %500 ug/mlL)e} 84.91%%
74 T2 oA AnE Ryl =4, St AL EF e MCF-7

A8 - Y5 - g4

off A S4F #3-2-(500 ug/ml)e} 6856%2 =& oA &3}
E 2oich 53] ASOM Zo M e 258 AR A g o)
A8 o] HAF el 125 pg/mLolA 70% ol4ke] #-& oA &
#5 Jehfigdel #98, Fg. 5+ 7519 A4 2 203
o disled Aggms) WE JE5AH BAE vebd 2R
500 pg/mL A8 H7HA) obal 2ol i shed 8 60% H 52
A58 Bol] uba 2030} s = 32% olst2} B8
AE% Byrh ole pulEe] gt B& A A »ls)
Aol e vlas F& FHEAAE ehde o
= slglvh 2ubee] A9 FE2EL AR FSIAEY
g AR A 7] e A3 eblchbe 2 222)7) 9t
100 pgd] Arbe= MG-63 22 385 76%77] J A8k

Table 3. Growth inhibitory effects of Ixeris dentata Nakai
juice extract and fractions against the human cancer cell

lines by SRB assay (unit: %)
I dentata_Dose (mg/mL)  A549 Hep3B  MCE-7
0.125 73734027 11.0620.05 53.4430.03

025 7905016 4204%032 52.07+0.04

MeOH ex- p'5 76254013 45694008 5291 £002
05 071013 45761006 47.46+0.03

0.125 78294016 3432+0.07 59594003

. b 0B 723 1021 42511004 5361+0.03
exane I a7 81860014 52861001 57.86+0.01
L 05 286102 84912001 6856+001

0.125 79111016 18531007 50.21£0.15

GoAc fr | 0 77524017 5195006 502 +0.01

S 1 1) 865 003 61.48+005 57.8 004
05 80854014 6596004 61993004

0.125 85271011 41641007 61.32+0.02

Book &, 0D 78862016 53324001 S473£0.02

C 0375 WB75H005 6391 0.03 53.92+003

05 89.01 001 7LS4F002 5105005

0.1%5 502 £008 1433+0.1 53.25+005

Acueous . 0% 52182005 1380+0.11 607 £0.03
4 © 037 5331005 13651006 602 +0.01
05 615 004 26022007 51.06+001

Bog={ODsw of positive control — ODsge of sample/ODsy of positive

) control) X 100.
“Mean valuetSD (n=3).

TA100
100 o

& MeOH ex.
[ —— Hexane fr.
=
“5 ~&— BOAG fr.
5 BuOH fr.
% ¥~ Aqueous fr.
2
3
=
k=3

o} 25 50 75

100
Dose (ug/plate)

Fig. 5. Growth inhibitory effects of each fraction of fxeris
dentata Nakai juice exiraci on human liver embryo 283.
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