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ABSTRACT

This study was carried out to investigate the antioxidative and antitumor activities of Saussurea lappa for the purpose
of developing a functional food. The methanol extract of Saussurea lappa was fractionated with five solvents (hexane,
chloroform, EtOAc, BuOH, water) and examined for antioxidative activities and xanthine oxidase inhibitory activity in
addition to growth inhibitory activity of human cancer cell (HT-29, SNU-1, Hel.a). Total phenol compound contents
were higher in EtOAC fraction than other fractions. Also, electron donating ability was over 90% at 500 pg/m! (93.1%)
and 1000 pg/mi (94.3%). The hexane fraction revealed stronger nitrite scavenging ability than the positive control
(ascorbic acid) and its abilities were 22.4% and 42.8% at 500 pg/m! and 1000 pg/ml, respectively. Xanthine oxidase
inhibitory activity had similar tendency to electron donating ability. The EtOAc fraction showed high inhibition to
xanthien oxidase activities at 500 pg/mi (81.9%) and 1000 pg/ml (90.4%). In the antitumor activity test, the hexane frac-
tion exhibited potent growth inhibition activity against HT-29, SNU-1 and HeLa cells. Therefore, we believe that Sau-
ssurea lappa can be developed into a functional food with antioxidant activity. Additional studies are required for the
hexane and chloroform fractions of Saussurea lappa to develop them into therapeutic supplements for stomach cancer,

colon cancer, and cervical cancer.
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Aol AR Aok 5F B UF A|2FOE Folin-
ciocalteu’s phenol reagent, 2,2-diphenyl-1-picryl-hydrazyl
(DPPH), xanthine, xanthine oxidase, trichloroacetic
acid (TCA), ascorbic acid, butylated hydroxy toluene
(BHT), potassium phosphate (monobasic, dibasic),
sulfanilic acid, naphthylamine, 3-(4,5-dimethylthiazol-
2-y1)-2,5-diphenyterazoliumbromide(MTT)2  SigmaAl,
dimethyl sulfoxide(DMSO), sodium nitrite, sodium
carbonate, tannic acide MerckA} A}E-L, methanol,
n-hexane, chloroform, ethyl acetate ‘;—l_ n-butanol-<-
Burdick & JacksonAe] HPLCH A12F2 AME-sITh
A Zrjfol] Al8-¥ Dulbecco's modified eagle's
mediumDMEM, 4.5 g/l glucose & L-Glutamine), fetal
bovine serum(FBS)-2 CambrexA}, Roswell park
memorial institute medium(RPMI, 205mM L-
Glutamine), penicillin® HycloneAl A2 A8-3}3T).

Aol ARE3 71712 rotary vacuum evaporator
(N-1000, Eyela, Japan), UV/VIS spectrophotometer

59 o] Aol 1

(V-550, JASCO, USA), microplate spectrophotometer
(SPECTRA max 340PC, Molecular Devices, USA),
CO, incubatorMCO-17AIC, Sanyo, Japan), microplate
shaker(SH30, FINEPCR, Korea), high speed centrifuge
(Supra22K, Hanil, Korea) 52 AR-31 T}

3. Methanol &8 % 28|89 =X

AZAE 53] methanolS 7}l 5Y7F W=
E£E5° F9 33 NE FE32 oA (Adventec
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F&E30 w2Ne B2 AZS methanol FEEE
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|AZFE FYU3E W02 chloroform, FtOAc 2
BuOHE 371eld A8 oz B3 & 553 7t
Z} chloroform, EtOAc 2 BuOH #8° 2 AME- 39
A, G FEAEL FE3] water £ 02 gt
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colorimetric MTT assay'§'#-2 583l &3340,
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Table 1. Contents of total phenolics in various solvent fractions
from the methanol extract of medicinal plants

Total phenolics (%)"
Hexane Chloroform EtOAc BuOH Water

Saussurea
lappa
*% tannic acid equivalent by Folin-Denis method.

0.85 7.58 3706 406 117
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Fig. 1. Electron donating abilities of various solvent fractions
from Saussurea lappa. Each value represents the mean
of 3 experiments.
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< 73 ke BaEke. w3 Bohy], wziel
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S5E 1 AAF0] IRt FA TS A
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Al 23 ol &aA%E FAT A= Fg 2
o} 2}

Hexane 3 o] 22.38%(500 pg/ml), 42.81%(1000
pug/mDE 22 ascorbic acid®] 19.22%(500 pg/
ml), 34.19%(1000 pg/ml) B} &4 Uepton, & ¥
E % 2 AxEd%o] 7P =9 Et0Ac 23S
17.60%(500 pg/mi), 28.09%(1000 ug/ml) =t 27|
H)3) Wkt

E3kol A & e o] %2 hexane £ oA
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Fig. 2. Nitrite scavenging abilities of various solvent fractions

from Saussurea lappa. Each value represents the mean
of 3 experiments.
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Fig. 3. XOase inhibitory activities of various solvent fractions
from Saussurea lappa.
Each value represents the mean of 3 experiments.
Thick bar at baseline indicate no effect.

4) Xanthine oxidase(XQase) #3124

2184 phenol BE F galloy’]& #-i-8t flavonoid
#3Eo] XOase AMEH7} 53 Aoz wHyy
ot

23 2254 tldt XOase ANEH-S AT A7
£ Fig. 33 Zt}h EtOAc EEolA 81.95%(500 ng/
mi), 90.37%(1000 pg/mNHE ThET<l ascorbic acid®]
77.03%(500 pg/ml),  92.37%(1000 pg/m)E.ch  XOase
Asi@Ao] UL, 100 pg/meiME Be Wl of
Yzt gzt aasigdol vehkA] ettt

o] 5P| =z}, 9 8al, A FEEQ XOase A
95 &4 A3 9 polyphenol IH3HEFH
catechinf $Hge] Bl#l|ale] &40 4L AT
BAsiETh 3 F 592 25 EtOAc EE0A,
oF M uizulel 80% ofehE FEEA FuiE &
“#F3} XOase ANEHE AT 27 HeFEo] =&
F2 A E=3 wrial Bl E39] EOAc
B3 w3 sg g vsid As@gol s%e
Frollaka A &3 Wk opg} BFdele g7t
AL Aoz Ay7E, '

2. 2tME ME Xsl &y

23k B3 A 7] QHE AR Al 24T
A= Table 294 722t} A EQ] HT-29, HLAl
¥ SNU-10} thelA] hexaned} chloroform & 0]
Eo A4 AEAHE Bl dhd AFARGA T
HeLat| X0l their= ¥ A% Asgds Bk
Hexane 28 <A HT-29, SNU-1, HeLax| o] of&t
Ztzhe] A A &L 64.50%-98.56%, 63.13%-96.81%,

o goleag 59

Table 2. Growth inhibitory abilities of fractions from
Saussurea lappa on HT-29, SNU-1 and HeLa cells
Growth inhibitory activity (%)
(treated/control)®
HT-29 SNU-1 HeLa
5 6450050 63.13£0.71 9.22+048
10 86.99+0.65 87.03+0.79 24.32+0.75
50 94.10+0.61 93.42+029 56.60+041
100 98.56+049 96.81+0.62 66.74+0.79
5 = 22.35+0.74 6.72+0.39
10 15.86+0.15 40.54+0.60 17.54+0.22
Chloroform 50  89.04+0.32 9231+0.75 37.17+0.81
100 95.64+041 97.51+0.56 50.37+0.85

Fractions Con.”

n-Hexane

5 17772046 _ -
10 772£030 - -
BOAC 5 5274058 - -
100 ~ 3067081 142:0.12
5 7882078 084024 _
10 816077 657028 -
BUOH o) 13304089 16134077 585024
100 17.05:095 40442071 1632028
5 4002024 7312050 -
10 5142052 1882043 1458051
Water

50 14.50+0.89 2396+1.55 29.01+0.63
100 24.28+1.32 43.80+1.12 35.44+0.06
UConcentration (pg/mi).
UThe values are mean+S.D. of three replications.
9 indicate no effect.

9.22%-66.74%% T2 FE Hlal 7MY =R,
chloroform &&o] t}2o g Eton, Umx] £29
A E A7 AES duEoE gt

FHE ¥4 ¥ AxFAT, ol AE aAF0l %t
W EtOAc B8olMe ghAFo A7 Asfzo] i
t}. AukH o2 phenotd BZo] Tikal 2 AT E
e Aoz dEA 9ot B3| AL E0Ac 8
B & dE ¥ ¥ Axwds 2 Fd9 e &
gl 48 7Hvae g ¢ ey, dAEe 3%
o tigh A& 4L Wttt v F HE ol vt
A S9FA hexane BEZolA GME A AsiEigol
718 =30 uebA B3 A dsy 2 o9
o] dAE 4 AB S 2k AR FHHAT

v.2 £

Bge) 7 2EE YU BHoE F IE T,
DPPHE o}§8 2A3als, olite A58 243}
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Xanthine oxidase A3 EA-L EtOAc A
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