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Abstract

This study was carried out in order to investigate the functional properties of methanol extracts from two parts (root
and fruit) of Xanthium strumarium by means of measuring the contents of total polyphenols and flavonoid as well as
determining ABTS - *, DPPH radical scavenging activity, hydroxyl radical scavenging activity (OH -) and anticancer
activity. The examination of physiologically active substances in the two parts revealed that the Xanthium strumarium fruit
had high total polyphenol, flavonoid contents, ABTS - * DPPH and hydroxyl radical scavenging activity. The Xanthium
strumarium fruit has higher activities of anticancer activities on prostate cell lines compared to other cancer cell lines.
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M B2 = ez ksl @4o] a1, Ao Fafdt e Fe

B A w7} s AT QokStella S 2011).
AAAAZT AL AFstZ 2l vk Tk, 1EY =7t (Xanthium strumarium L.)= =+3}H Compositae) ]|
2 ARES F oR A wAeo] wora o &3, Ao A go] U Jlew, £7)= A AL, 7=

(Choi = 2011). JolHo] =8 Uolol TAPAAS} free radical 1.5 m FEo|Th ZE 89U o] LML T To| Z7| Zo]
2 YRZRE AEHAR] A= AU R S e Abska A At} ol SR} sk, g R Zae] meF
Aol A EAYsHA ErtHAruoma 5 1991). QIAo|A= 9] JAligo] 1} glon, Solu A7toA F2 At A
olo] thgt o7 o &2 AStAAEA S AAste] AtEHEY] o] gt 6}311’30] %OM(Kang & Kim 2010). =xuta]= gt
BES AN $F e H, 2AEH A, EFFFQ 4 =, 5=, 48, w OWO} Aol A4 ExEo] glon,
o, OE, 934 82l Foll o3) A4St ol A e F3 ol Syt A= OPEHO = AE QI A=of Afufsted o
77H°11]‘1V\1 A= o] Ajazet 1t3], DNA WA, M =3} WS A BOREE E}WKlm T 2003). =AutE = Az, Fe,
= ZH5HA ErhReiter RJ 1995). BAAE A AT 9 g 35 25 EO R AMGE=T), 8 R0 mEt Az

stol Ferelstal HgelL Az U o] BHO ALE o), @ He YOI, Rk BoI2HHIol
Ha Qe A4 Aol oFEAES HAe R HAdAS 3 BREtHSong T 1998). FolAtol| E HARLEE 7-
Aol et A7} Es] o]F oz th(Lodovici 5 2001; lactone —',L_._,—E- 7]—751 xanthinin®} carotenoid, alkaloid, saponine,
Kim 5 2008; Park & Kim 1992). &Zol= 418 753 2 & xanthostrumarin, xanthostrunarin @ oleic acid 5°] <& A
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H AFof ARE-SE Folin Ciocalteu reagent, gallic acid, ascrobic
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4. ABTS - * Decolorization Assay0l| I8t & sHAlsl2 =X
Ez,lu]-a] 94 = '8]-&]@].35]2_ ABTS - *
assay©] 2Jslo] 245}t Van den Berg 5 1999). 2,2'-Azino-
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5. DPPH(1,1-diphenyl-2-picrylhydrazyl)0il 28t MXIE0iS
T1utE] 9 DPPH(1,1-diphenyl-Z-picrylhydrazyl)01] o5k A
ZA5}9ctk. DPPH
(l,l-diphenyl-Z-picrylhydlazyl)Oﬂ .4?,5_} ?ﬂX]——g—OE]—O{electron donating
ability, EDA)2 0.2 mM DPPH £ 0.8 mlof] A& 0.2 mE
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6. Hydroxyl Radical(OH - ) 2HS

TE a8 9] hydroxyl radical &A% o233} 22 HEH O
2 Z%5}4 tiHalliwellg 5 1987). 10 nM FeSO, - EDTA 200
0, 10 mM 2-deoxyribose 200 10, 0.1 M Q1AFFZE1 1.39 mlo]|
A& 10 w0Z 231 200 102] 10 mM HO, §H o2 gr)zh 34
2 §x3te] 37CoA 4X]7F gE231 Tk 2.8% trichloracetic
acid(TCA)Z W3- A A A]7] 1L, 0.8% thiobarbituric acid(TBA)
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532 nmol A FHES 2T

7. In VitroO|M &
Cell line2 S-HII A E(MCF-7), AP AHPC-3), YAE
(AGS), HLAIE(A-549), NFLAZMHCT-116) H THAAE
(Hep-G2)E A5 2 M (American Type Culture Collection;
Cryosite, Lane Cove NSW, Australia), cancer cell-& ZAujX| &
o]&3to] 37T, 5% CO7t FFE= wid7]olA sigstsich
A L) £4] oA HEE Ishiyanma 5(1996)2] ¥
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1x10* cells/wello] E)A| 180 10 B3} 2447 vjF & A|2
£ 9% =2 Axst] 20 ub FH7Fst 37TCE] 5% CO, Hj
71| A 24A|17F vjFStETE o] 7)ol phosphate buffer saline
(PBS, pH 7.4)9)] =2 A 23 MTTEN 20 S H7}8t,
FUT w2 oNA 4AZE o HiESEATE olE AedS
A AL, Z+ well F DMSO 100 (S 7}8te] 30E7F mylst
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HE5A SFES AEAY d 2= Qe 23 A}
AHE 9] 3R A, A phenolic hydroxyl”| 7} & A T2
T Ze At EAE Ashe 4E qi2 Hs] ol
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Ismail - 2004). =7zule] Hejel Gujo] s 9 FtR
0| = FHEFE Table 13} Zh E=aope] o] Bajofx= 2241
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Table 1. Total phenolic and flavonoid contents of the
methanol extracts from different parts of Xanthium strumarium

Content (mg/ml)

Sample -
Total polyphenol Total flavonoid

Root 22.41+£0.43 27.63+0.55

Fruit 132.74+1.64 166.18+2.07

The values represent meantS.D. of triplicate independent experiments.

EgtHro|E AE gy EAste =T A
25 Yetd= 9F 4,000 719 SRMER, Ak 2HE <%
7174 Agke] o, A5, FAH 2 7], T, FutolF A, A
AAS 28, WY 37 A8, BAEH 43 2 Fo] B
% v} glcthKawaguchi 5 1997) =@ nlg] o] ZatkE -o]|= 3}
ko 243 A3}, Wa)(27.63 ngg)Rrh= Qul(166.18 mg/g)
oA =2 =S YErf T

TumtE] Goje] sk g okgAlES] EtHlolE
EFS v wa)] B XHAK48.06 mgg), o (44.52 mglg), A
H12(23.90 mg/g), Z=(39.83 myg)o 2 B 19 THulg]
o E otz v 22 RS UEh 9L, 3H(226.25 mg/g)
= Exnte] gujiEo w2 3RS YEthoo SY 2013).
=3t AF Foll A Heo & Wang(2008)0] Hi1gt EFHIE4
HehE FE20A F S o|E FFo] 20.57 mggl =
UERTE Lee 5(2009) AtollAs =, Al 2 8% &
= FEEY & EHtExolE TS ST A, Hx
(3151 mgg)olA =A VerEth

AE9] F EYHE ol 2245 A &40 =
= A Aol 9sH(Kim F 2005), =xutE] Fuf Fjo

F BRI Glol A FASAR o §7HX7h Bk AR

2. Emnf2| 2(et HoHe| =CiZ A &M
Lot Bejel gufe F AstE ) od &A &
o u]x]i= g3 Table 2] YEFH AT ABTS - gtjd &

58 potassium persulfate HH-2-o] 2|3 A AJE ABTS - * free
gitjZo] =amejo IF-H B EF 9 AAH
o] gtz E/9] Ml FEMo| HAE = AS o] §st= W
HolthRe & 1999). =wute] #alel Huje] ABTS - gt
4 2A%9 10 32 22 6.02, 0.81 ngml 2 Fufjofl A &2
ABTS - " & £A5& B

Joo SY(2013) A-ollA] FEA)E ot &5 ABTS -
HoZd 2A5E ICs 342 Fa(154.57 pg/mb), 27}1](80.10
ug/ml), AFAK150.20 pg/ml), RA7NFE(142.40 pg/mb), })(55
ug/mb), ZH=(23.51 pgml)2 ohgFstA| ABTS - + 2|zt &7
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Table 2. ABTS - © and radical scavenging activity of the
methanol extracts from different parts of Xanthium strumarium

1Cs (mg/ mﬁ)

Sample ABTS - ™ DPPH? OoH’

a -Tocopherol 0.06+0.02 0.0540.01 0.05+0.01
Ascrobic acid 0.05+0.01 0.04+0.01 0.0440.02
Root 6.02+0.03 1.2940.03 3.88+40.04
Fruit 0.81£0.06 0.160.00 0.4440.03

The values represent mean+S.D. of triplicate independent experiments.
Y ABTS - *
? 1,1-diphenyl-2-picrylhydrazyl, ¥ Hydroxyl radical

cation decolorization assay

Lo urE}uh:} Min & Jhoo(2010) Lo A]
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93 A3k AR L A3

ez 2%

BRI wzo}oq st oy
pET nee
}7‘ E] AREE = WRolthChu 5 2000;
Blois MS 1958). =#ulg] ¥a|e} o] DPPH ]z 47
L0] ICy ZHE ZHZE 129, 0.16 mgml 2 Dufjol ] & 27%
S B9t} Min & Park(2010) ATl Exule] Quje}l 7]
£ ogotNHo|ER F&3lo] DPPH Sz 275 23,
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o} S AL Joo SYQOI3) AToIA SFGAE ofehe 22
o] DPPH 2} 244 pgint), AR
(ICsy 24.87 pg/ml), ©7F)(ICs) 27.79 pg/md), ZHH(ICso 30.15
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Aol A EamtE] NS Fets B8E2 st DPPH
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acid2 E3& At R3¢t

Hydroxyl radical & BER|o) A FAE= 23] Tzt free
radical 24 Ao £AFS Fo] ZHS Yoy ]% Rne=z &
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= 3, XAt A Ad et AYS FAst=
EA 2o b2 B 15l tHChung & Osawa 1998). = A0}
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Fig. 1. Comparison of anticancer activities for breast cancer
cell lines (MCF-7), gastric cancer cell line (AGS), lung cell
line (A-549), colon ancer cell line (HCT-116) liver cancer cell
line (Hep-G2) and prostate cell line (PC-3) after treatment
with 0.125, 0.25, 0.5 and 1 mg/mé Xanthium strumarium root
methanol extracts of for 24 hr using MTT assay.
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Fig. 2. Comparison of anticancer activities for breast cancer
cell lines (MCF-7), gastric cancer cell line (AGS), lung cell
line (A-549), colon cancer cell line (HCT-116) liver cancer cell
line (Hep-G2) and prostate cell line (PC-3) after treatment
with 0.125, 0.25, 0.5 and 1 mg'mé Xanthium strumarium
friut methanol extracts of for 24 hr using MTT assay.
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F IA A=E AT = ATk
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