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Antioxidant and Antimicrobial Activities of Xanthium sibiricum
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Abstract - Xanthium sibiricum using extracts antioxidant activity and antimicrobial activity were analyzed and the following
results were obtained. Antioxidant activity using DPPH as a VLC column fractionation experiments XS-5 (water fraction of
Xanthium sibiricum) concentration in the 500 ¢g/ml to 87.53 percent in the highest antioxidant activity was found, VLC
fractionation in XS-3-2 (eluted with chloroform/methanol 7~10%) concentration of 500 xg/ml, showed the antioxidant
activity of 78.72%. The antioxidant activity measured by PCL XS-1 (n-hexane fraction of Xanthium sibiricum) XS-5 (water
fraction of Xanthium sibiricum) and 13.32 nmol open column XS-3-2 (eluted with chloroform/methanol 7~10%) showed
antioxidant activity with 14.34 nmol. The antimicrobial activity against Candida albicans XS-2 (methlene chloride fraction
fo Xanthium sibiricum) is the concentration of 500 g/disc 1 mm of the clean zone was formed. XS-3 (ethanol fraction fo
Xanthium sibiricum) in the antioxidant activity using DPPH and PCL had higher antibacterial activity was low.
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837} 9101, xanthanol, isoxanthanol, tomentosin,
xanthatin, xanthumanol, xanthumin, thiazinedione,
xanthiozone, caffeic acid, [3—sitosterol, xantostrumarin,
isoxanthol, cholin, daucosterol, campesterol, tomesterol
59 o] HrE e O‘E}(Kim et al,, 2003), &
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A} HERE 225 20.0 g2 A7 (kieselgel 60, 230~
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Xanthium sibiricum

Holo] apatet 34 9 aFgam

o e 2258 AP 500 g &
(90 X 600 mm) ©& n-hexane, methylene chloride, ethanol,
acetonitrile, distiled waterE ©|-€3}o] VLC column
chromaotography 2.2 12} £&l5}o] XS—1, 7.54 g(37.7%),
XS—-2, 2.58 g(12.9%), XS—3. 2.66 g(13.3%), XS4, 2.53
g(12.7%), XS—5, 3.97 g(19.9%)E A%t} VLC column
o2 7223 XS-3(2,00 mg)e Aef71A(200.0 g)o] F11%
glass column(40 X 700 mm)9]| chloroform¥} methanolS-
0]-83}] open column chromatographyt .= 22} £&l5}
o] XS-3-1, 35.00 mg(1.75%), XS—3-2, 43.32 mg(47.17%),
XS—-3-3, 123.38 mg(6.1%), XS—3—4, 143.29 mg(7.16%).
XS—3-5, 639,93 mg(32.00%), XS—3—6, 114,21 mg(5.71%)
2 dUitk(Plate 1, Table 1), Zo]&} & L VLC column
(Vaccum Liquid Chromatography)®} open column®]] A=
AleFS Dae Jung(Korea)Ale] GRE A|2FS A3l o,
TLC(Thin Layer Chromatography)+=
mm, polygram sil N-HR/UV254, E. Merck), silica gel
(kieselgel 60, 230~400 mesh) Aldrich Co.,& ARSI

7l = glass column

silica gel plate(0,25

Parsh 27
1,1-diphenyl—2—-picrylhydrazyl(DPPH) %} ascobic

acid+= Sigma Chemical Co.,(St. Louis, MO, USA),

UV—Spectrophotometer(Analytik Jena SPECORD 200,

— extracted with MeOH
— evaporated in vaccum
— coated with silica gel
— chloromatographed(VLC column) on silica gel

— extracted with solvent

Solvent n-hexane methlene chloride ethanol acetonitrile water
Code XS-1 XS-2 XS-3 XS-4 XS-5
|
— coated with silica gel
— chloromatographed(open column) on silica gel
— eluted with chloroform/methanol
T T T T 1
Solvent 0~7% 7~10% 15~40% 40~80% 80~100% 100%
Code xXS-3-1 XS-3-2 XS-3-3 XS-3-4 XS-3-5 XS-3-6

Plate 1. Extraction and fractions of Xanthium sibiricum.
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Table 1. Extraction and fraction yield of Xanthium sibiricum

Extraction and Fraction Solvent Yield (%) Code
Extraction Methanol 24.64 g (4.93%)
n-Hexane 7.54 g (37.7%) XS-1
Methlene chloride 2.58 g (12.9%) XS-2
VLC column Ethanol 2.66 g (13.3%) XS-3
Acetonitrile 2.53 g (12.7%) XS-4
Water 3.97 g (19.9%) XS-5
Fraction 0-7% 35.00 mg (1.75%) XS-3-1
7-10% 43.32 mg (47.17%) XS-3-2
Chloroform 15-40% 123.38 mg (6.17%) XS-3-3
Open column
/ Methanol 40-80% 143.29 mg (7.16%) XS-3-4
80-100% 639.93 mg (32.0%) XS-3-5
100% 114.21 mg (5.71%) XS-3-6

Germany)2 AM3191.21, Brand—Willams(Williams et a/ ,
2005) 9] Wi HEgsto] At 2]zl DPPHO| theh A
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HES-A|#, UV—spectrophotometerS 0835} 517 nmoj|A]
THRE 25U, AT AR E AT S
2] FFEE 50% A7l ot AR &
ICs50(50% inhibition concentration) &2 WEFYSITHLee
et al., 2011; Kim et al,, 2008),

DPPH radical scavenging activity(%)

A
= [ 1- (M)] x 100
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Asample% /\]EQ}- ]ﬂ—%t:)j: 30‘51__ ‘?‘9‘] 'g‘:%]-EO]D:], Acontrol%
270 B olct Folzle] AL L ascobic acid
oF H|w3HQIn et al,, 2006),

Photochemiluminescence(PCL) &A
Popov and Lewin(Popov and Lewin, 1999)2] W<
2 USRS olgalol T B 2Helsc,
P

Photochem(Analytik Jena AG, Jena Germany)2} PCL

B 2)8&A kit(antioxidative capacity of the lipid
soluble compounds), ACL(Analytik Jena AG, Jena Ger—
many) & AHESHRITE A4S 24 4 W2 Regent
1(buffer solution), Regent 2(methanol), 500 1l Regent
3(phosphosenstizer)¥} 10 1l A|25 &3ksto] =451}
FAEHS log phase®| Hatghel oA £AstCH,
calibration curveE THE7| 5t FEE2L trolox(nmol/g)

2 Agatoint

ST

Candida albicans 17485 KCTCo-5+= k= A| 2 23
oA BokS dlo} A319) 01 agar powder= Samchum
chemical Co,,(Korea), PDB(potato dextrose broth)«=
Becton Dickinson Co.,(USA), paper disc+= Advantec
(Japan)E ARE3IATE Plate] 107 CFU/ml %2 candida
albicans 455 253X 71 &, A|57} A& H filter paper
disk(8,25 mm) o} 510 YRS 2AAL, AR
&= 500 #g/20 ul, 250 £8/20 ul, 100 £8/20 ul, 50 (g
/20ul 2 HA A om, HAH filter paper disk+= Al
oA 24417t S B E SIUAIZTE. Candida albicans7}
W55 AW Ao 27 A filter paper diskE &

=2 5 30T oA 48A17F vljSFA|A filter paper disk
Tl A A (clear zone)o| A f72t AEAI 2
A7/ (mm) 2 FtHS SH5IAHLee et al, 2009),
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DPPH radical—scavening A=A

Aol HgkE FEE1 #9529 DPPH Ak
ZA3}7] Y ZA|2FQ] ascobic acid(ICs = 82.32 £ 5,62 1g
/ml) &} W] WSk, Aol A} mEhe: 550 A=t
S7Fekol whet it e S7lekglen, 1Cs0E 521.21
+ 7.15 pg/ml=E JEJTE VLC columnl 2 12} 233t
XS—39] ICs0 158,59 £ 8,34 1g/ml o= 714} 733 &HAdo]
UERF O, XS—4%= 249,04 + 5.3 pg/ml, XS—5%= 255,49
+ 7.3 1g/ml, XS—1= 836,81 + 8.2 ug/ml, XS—-2=
949.86 £ 9.4 pg/mlsO &2 A EAjo| et 71
L5} §RALS) o] UERY XS—32 chloroform¥t me—
thanol2 ©]-€3}l%] open column®.2 E&3}4ct Open
column O 2 E-2]3} E.3)50] XS—3-20]4] 207.36 + 8 4
(g/mlol| 71 $2=3} ghaks) SAjo] UERon, XS-3-3

oAt Adst 244 9 ot ayt

ol A 248,79 £ 7.25 pug/ml, XS—3—-1)|A] 262.63 £ 5,34
1g/ml, XS—3—40)|A4] 326,12 £ 7.45 pg/ml <O 2 3FAISH
gAJo] Yelyt} VLC columnlZ B35 XS-2¢} XS—4
2 (p € 0.05)04 FAA ol do] Uebdtt, let ti=
Al2ko & ARR3L ascobic acid X} W& dAlslE o] velyt
Ak o|2} 2EHEL Akl EAo] 9l Ao TrhEr)

Photochemiluminescence(PCL)9] 23t §Ast&A
PCL(Photochemiluminescence) S ©|-&5t a}AS) &4
ZA2L radicalS HAJA]7]7] Y5te] =& &7 Qs

A gkom] o] golatal A AN} Hw A Heslal,
B AZHoll nanomolar 91714 SAT 4~ e AHS
7FA] 3 Q)t}, PCLE o] 83t ACLEAL 10 ngo] Solgle=
A5 B4 HES nmolsEE s Wyo e
Almol gor anAor et A w5 S5

oo} 2|84 A5 &AJ9] 42 trolox equivalents
= #8En, gitst @AS S4517] 9lsto] troloxE o4&
st} ke AARE $(r = 0.9926) S745Tt Aol A} v|g

= FEE9 10 pgof eHFHol e FHAREE 243 11,73
nmol 2 UERITE VLC column® 2 H38}F XS—-19]|4] 13,32
+ 1,05 nmol, XS—5%]4] 11,45 + 1,04 nmol, XS—40||4]
8.87 £ 0,52 nmol, XS—3%J|4] 7.42 £ 0,83 nmol, XS—2
4] 4.74 % 0,30 nmol®] 0.2 G4k} o] etk
Open column® 2 2} Hg|3l XS—-3-20)|4 14,34 =+

Table 2. DPPH radical scavenging activities of Xanthium sibiricum

Extract and Fraction

ICso (18/ml)

Extract Methanol 521.21+£7.15
XS-1 836.81+£8.20
Fraction 1 XS-2 949.86+9.43*
(VLC column) XS-3 158.59+8.34
colurn, XS-4 249.0445.39*

XS-5 255.49+7.39

XS-3-1 262.63+5.34

XS-3-2 207.36+8.49

Fraction 2 XS-3-3 248.79+£7.25
(Open column) XS-3-4 326.12+7.45
XS-3-5 426.63+9.45

XS-3-6 457.43+£7.50

Standard Ascorbic acid 82.32+5.65

ICsp: concentration of each samples for inhibition 50% of radical. Values are mean + SD (n = 3) with out relative activity. *Different
superscript letters in the same line show significant differences at *p < 0.05 by one-way ANOVA.
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1.06 nmol, XS—3-60]4] 12,57 % 1,28 nmol, XS—3-1¢]|A]
9.94 £ 0.64 nmol, XS—3-39]|A4] 8.86 £ 0.58 nmol &=
o= ikt o] Uestom, XS-3-29A= 7 *
2 AL HOl XS-3-59] 4,13 + 0,35 nmol Hr} ¢F 3
uj o] aHaket gHgo] UEtsith(Table 3),

FHEY 53
o)A} WEhS $2&E3} column chromaotography &

He|gt B35S 0|83} candida albicansol| 3§t &+t

Table 3. Antioxidant activity of Xanthiumsibiricum by
Photochemiluminescence method

Extract and Fraction ACL (nmol of trolox/ml)

Extract Methanol extract 11.73 £ 1.22
XS-1 13.32 + 1.05

Fraction 1 XS-2 474 + 0.30
(VLC XS-3 742 £ 0.83
column) XS-4 8.87 £ 0.52
XS-5 1145 + 1.04

XS-3-1 9.94 + 0.64

Fraction XS-3-2 14.34 + 1.06
2 XS-3-3 8.86 + 0.58
(Open XS-3-4 6.28 £ 0.37
column) XS-3-5 4.13 + 0.35
XS-3-6 12.57 £ 1.28

ACL: Antioxidant activity of liquid soluble substance.

A 251} AR Helswi 0, 50, 100, 250, 500
ug/diseR ZABE, e 2289 HelsErt 500
pg/discollA 0.3 mme] clean zone¢] LERT} VLCZ £
3t XS—-2¢} XS-59] 500 wg/discollA 22 1mme} 0.5
mm] clean zone®| HAIE T} Open column O & H&|ot
EIE9] XS-3-29] 500 pg/disco|A] Imm, 250 ug/disc
oA 0.5 mm, 100 xg/disco|A4] 0.8 mm, XS—3-32] 500
1g/disco| A 1 mm, 250 pg/discolA] 0.5 mm, 100 wg/disc
€} 50 pg/discollAl 0.3 mm&| F+t2H/do] LEFgTH(Table
4), DPPHHoIA S Aketele XS-3, XS-3-20] 7F¢
=7 Uehst e, PCLE 744 dikete XS-1, XS-3
—20A4 7V =& At o] Uelt AN candida albicans
O] o) B XS-2, XS-3-300|A 7M=& Pt
go] 3A4% A= FADAT A 2T atel
gt A= gl A o® B TH(Table 4),
AA ] free radical> AYAHA Fagt BgitaF
(reactive oxygen species, ROS)& AJAA|71H, DNA 4
I e E o) B2t B Al Ao E3RA R
3Asto] patsl HhS-S Ao A A7 ABHA7]H,
NSMIAN w3hE fueh kel ey B, B, A
A, sWA}, oF S 2 A
O T EEE DR e
ghalle] ks, DNAS) A1), b, sloRes
g HURHEL ARl TAERS A

dehd Al 55 oA o] kake SR wEbA

=

N

ju)
=
N
o

o

&

S doy]

Table 4. Antimicrobial activity of Xanthium sibiricum methanol extract on Candida albicans

Extract and Fraction

Concentration (/g/disc)
0 500 250 100 50

Extract Methanol extract

XS-1
XS-2
XS-3
XS-4
XS-5

Fraction 1
(VLC column)

XS-3-1
XS-3-2
XS-3-3
XS-3-4
XS-3-5
XS-3-6

Fraction 2
(Open column)

- : no inhibition zone, + : < 0.3 mm, ++ : < 0.5 mm, ++ : < 1 mm in dimeter.
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