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Abstract

The antioxidant activity and a-glucosidase inhibitory activity of the solvent fraction fractionated from the methanol extract of
Saururus chinensis Baill were examined. As a result of measuring the yields of methanol, hexane, chloroform, ethylacetate, butanol,
and water fractions, the extraction yield of fraction was 18.60, 3.38, 24.03, 7.75, 8.11 and 62.57%, respectively. The total polyphenol
content of the methanol extract of Saururus chinensis Baill was 13.40, 4.62, 7.39, 31.24, 25.76 and 5.64 mg GAE/g, respectively.
DPPH radical scavenging activity (ICsqy,) results were 20.81, 5.47, 10.15, 22.63, 19.68 and 21.06 ug/mL, respectively, and hydroxyl
radical scavenging activity (ICsp,) results were 15.81, 2.69, 8.84, 12.80, 3.70 and 3.39 ug/mL. Hydrogen peroxide scavenging activity
scavenging activity measurement (ICsp,) showed 33.63, 8.88, 16.93, 32.84, 33.79, and 33.71 ug/mL in methanol, hexane, chloroform,
ethyl acetate butanol, and water fractions, respectively. The a-glucosidase inhibitory activity of the solvent fraction fractionated with
the methanol extract of 300 sec was measured for the a-glucosidase inhibitory activity of methanol, hexane, chloroform, ethyl acetate
butanol, and water fraction, respectively, 15.85, 10.84, 15.74, 24.90, 2.58 and 35.70%.
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M 2 ol Aol Wl FATA Q) re
g FAH] stetEEA Y, &71, ¢, &
EH/gd Ak Ax(reactive oxygen species, ROS)= ALY Fo Y BE FEo| EA5tH, ol &< ‘ﬁ‘ g o] 4
ghon AEE BPoIAT QXA HAH W AL ADAIAY BAS Aot ustEa 2ga
oA AHS Z+=T Qo] FAAAZHE NLE HST 4 (Masaki 5 1995; Ding S 2006).
UTHShim 5 2003). T =gt B/ AtA= Al 3Lof| 45} A0 % (Saururus chinensis Bail )= -8 Uete} S-EolA|o}
A S Freshl, g e kokE A5kt 9% £ B, Al 2 Ih(Saurceraceae)l| £3h= of2{FdolE
2 v]31ck(Shim 5 2005). 0|2 BYALLS] FHL A1) °F8.0.2 AHEEII(Kim IK 1984), %Fe)2] 52 51, o)
et Waist B4 BdRA A AR} A Y A A%, AwEE, 719, 92 59 Azo] olgHoigton
SH7} RIS Aol SIS S Gasteol B (Kim 5 2005), Ao] 368 R0l hyperin, soquercirin,
w71 gbA SASHA| 9] A= AAlas L X]HE9] Ho|YA quercetin, quercitrin flavonoid®] ¥ZF o & F& 1}do|L} A
W EHOR AA] 9 FUT 5 Utk BV QolCha 0] ol FHHAOM, APATE AP zolE AL
S 2004), Hrh bStAL ZFet FAISHA S o] 8 4F AL S ZAIE Y Aoka-&(Leighton 5 1992), F4tota5(Lee &
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2004), P+Z/d(Koh MS 2004), FHFZJ(Yoo 5 2008) &
I 22 Teret AEjgdo] A AUtk 420 o] 8H9RE
55| Hee 5 42 5 434 899 RAE 2 &, &, 8
EE, 5% 59 ottt FEE o-&H L 3ItH(Cho KH 1994).
oo & AoA= Az vege FEEEFEH 284
23] 20] AFEleRY 2 a-glucosidase A& 24 5
AESHY 7154 AELNEA Y 7Hs S HalAt gtk

flo ofo

10 LE 7}oto] 24A)1 714 33] Z¥52(SK-71 Shaker, JEIO
Tech, Kimpo, Korea)st T} & M-S ojujgt & 3| AT
Z7|(EYELA N-1000, Tokyo Rikakikai Co., Tokyo, Japan)S- ©]
gato] 35°ColA Buhe | AAT T FAARN0 &
E5EZ S, s2URE 4AFS Foto] 57
4 1 L2 A-83f5lod hexane, chloroform, ethylacetate®} n-
butanol, water® <£AA 072 BIES AV, BEIEEL 7
U5 5 FAAT0] ARG SUIEAZE DMSO
(Sigma-Aldrich, St. Louis, MO, USA)°]| &o] ARE-35}ith

2. & Ef|Yl= &2 &5

AlZ 100 pLo]l 2% Na,CO; 84 2 mLE 7}t & 50%
Folin-Ciocalteu reagent 100 uLE 2 7}s}o] AL 30&7t
W2 & BReHY FFE FE 750 nmoflA ST
(Dewanto 5 2002). #5232 gallic acid (Sigma-Aldrich Co.,
St. Louis, MO, USA)E HTFA 2Hd & T ETd= 2
A& 1 g&9 mg gallic acid2 YEF AT

3. DPPH(1,1-Diphenyl-2-picrylhydrazyl) 2IC|Zt 2SS

A2 0.2 mMe] DPPH €9 0.8 mLE 7}st0] &35t 5
Ar2of A 3087t HH3-A]Z1 ¥ UV-visible spectrophotometer
(DU 730, Beckman Coulter, Fullerton, CA, USAYE ©]-83}0]
517 nmol| A S0 =& £745199.2. ¥ DPPH radicals scavenging
activity2] gto] 50%7} El= AR S EE ICswat2&E 5t
A ThBlois MS 1958).

4. Hydroxyl BICIZ AHS
10 mM FeSO; - 7H,O €9, 10 mM EDTA - 2Na &9, 10
mM 2-deoxyribose -8 72} 200 L2] Fenton ¥H-g- S3HE0]
UG5 A28 200 uLofl 0.1 M Phosphate buffer-&%(pH

74) 12 mLE go] & &9 1.8 mLE ZAFI} of7]9] 10

u)

mM H0, &% 200 uLE 715t} St & 37Tl Af 4A7H uE
SAA. THA] 2.8% TCA(trichloroacetic acid) A|2F 1 mL} 1%
TBA(thiobarbituric acid) 1 mLE 7}5}o] &+ F0)|A4] 10&£7F 1t
SAR & Ao A FY% T 532 nmo A B =S 575k

50% ZAAF]= ICses 0L THSmimoff & Cumbes 1989).

5. Hydrogen peroxide &=

96 well plate°]] A|= 80 pL, 10 mM H,O, 20 uL, phosphate
buffer(pH 5.0, 0.1 M) 100 uLE 37°Co]| 587t vk A A 11
2 1.25 mM ABTS 30 pL peroxidease(l unit'mL)E 3 7}5}o]
37°Co] 1027t §H& ARl 3 405 nmo]l S50 50% ZHAsA]
7= ICsps S -0t (Miiller HE 1995).

6. Superoxide dismutase(SOD) TrAl2HA

AlZ 40 pLof pH 8.52 X A3t Tris-HCl buffer(50 mM tris
amino-methane +10 mM EDTA, pH 8.5) 120 puLe} 7.2 mM
pyrogallol 20 uLE H7F5te] 25T A 1087} ¥ESAI7] &
1 N HCI 20 uLE 7Fsto] §H8-2 A AJAI7] 3L 420 nmof| A &
BT E 24519 tHMarklund & Marklund 1974). SOD S-A}&+
e 328 W17 AT ST Aol S Wrew

b it

7. a-Glucosidase AMsliEAd =X

A& 50 uLE 0.35 unit/mL a-glucosidase(Sigma-Aldrich) &
2% 100 pLot E3Fsto] 37°Cofl A 1027F Bt & 1.5 mM
PNPG(p-nitrophenyl-a-glucopyrq anoside, Sigma-Aldrich) 50 pL
£ 7Fsto] 37°CollA] 2087F ¥EEAIATE 1 F, 1 M sodium
carbonate 1,000 pLZ W& A AJA]7]3L 405 nmoj| A &30
£ 2gslgon, fazo] gt FYE 4h Y2 UEe

2 YeEAH(Tibbot & Skadsen 1996).

8. SHAzZ

AYoA Adojd At SA A F2]/d2 SPSS(statistical
package for social sciences, Version 12.0, SPSS Inc., Chicago,
IL, USA)E ©]&3dto] Hu+EZHARE YR, 2 5%
o] BH#A9 SAH 729/dZ One-way ANOVAE 155 71
Ato]E 77d$t & Duncan’s multiple range testol] 2J3] AFEH

B ATHP<0.05).

Ag0] 23} qAMIERA SR} ol4be] 44717 AgkE
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HASZ-S 7}X|21 Q1= phenolic acid, flavonoid, anthocyanin,
condensed tannin¥} Z-2 theFRt 29| ARIES EY W=
3}3HEolgkal 3hH(Kim & Park 2011), o] 213t Hlis4 EAE
2 Aol ikt et 9 FA5 51 £ A
< 7HAL Q= A0 E A Qlth(Kang 5 2002; Yu &
2006). 5] H=/d FeEol E45k= hydroxyl group ROS
= AAsHs & sAlo ROSS Ao 7]ofst= F40]

= S8 25 7HA7] gZe] =2 AR &
S 7= Aog &EA UthLee 5 2008; Kalt 5 2010).
Table 12 Az WEF2 FZE-S hexane, chloroform,
ethylacetate, n-butanol, water 238 F&3F &S 245+ 2
3} 18.60, 3.38, 24.03, 7.75, 8.11 & 62.57%= e A
Z e FE5E9 F polyphenol 552 13.40 mg GAE/go.
2 UEKOH(Table 1), Z}7+9] & EEE A= 4.62,
7.39, 31.24, 25.76 9 5.64 mg GAE/gC & LE}LY ethylacetate
2 p-butanol oA 89407 =2 ke H YT Cho
YI (2014)= AFdizof| ofs] == 4Aksh 1EY A ¢
5% 9Al 59 BHE4d 5ol Az ¥ phenolic
compound®] oJsf| LHEHTI H115}3]c}.
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=
E 9 0] A4S UERY = DPPHE B2 Yo free radicalS
7FX 21 Qlo] T4k Z8-8 YERY = ascorbate, tocopherol,
BHA, Maillardg 2 E4 5ol 28 g=]o] gA9]
He EAS 71X 9 om(Braca 5 2001). DPPHS] 22 =}
o] Gl = Fro wet 11 49 FAeksS YEl+=
v o g2 Qubzxog wo| ARRE T QthLoguercio & Festi
2010 Az vete 22 EE 299 EEdEY oEd &
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Table 1. Total phenolic contents of Saururus chinensis
Baill extract and fractions

Total phenoilc content

Extract solvent Extraction yields

(mg GAE"/g)

Methanol 18.60 13.40+0.14°2%
Hexane 3.38 4.62+0.03"
Chloroform 24.03 7.39+0.11¢
Ethylacetate 7.75 31.2440.82°
n-Butanol 8.11 25.76£0.23°
Water 62.57 5.64+0.22°

D Total phenolic content was expressed as mg/g gallic acid equi-
valent (GAE).

? Each value is presented as meantstandard deviation (n=3).

9 Means within each column with different letter (*7) different

significantly (p<0.05).

A ZAZFL Table 29} Z-O ™ methanol, hexane, chloroform,
ethylacetate, n-butanol, water £-22] DPPH 2ttZt 4~A&5 &
A (ICs0s) A3 20.81, 547, 10.15, 22.63, 19.68 X 21.06 ug/mLZE
UEH O™ ethylacetate S| A =7 LEFGTE Hydroxyl radi-
cal:> DNAS| it} Zoto B4 EAE oA WA,
S0l 9 AZEHS A =, AFHie} 110
A B AAARA 2S5 S hydroxyl radical 274
He AT 99 AW YO WAL B
A3 AAagE 2 =N AMNRES Aslr] wo]
2}y B %Y QITk(Manian 5 2008). AP X HHE &=
= 295 8EEE9 hydroxyl radical 475 S
Table 22} Z+0 ™ methanol, hexane, chloroform, ethylacetate X
n-butanol, water £-2]-2-9] hydroxyl radical A75 =7 (ICse)
A} 15.81, 2.69, 8.84, 12.80, 3.70 & 3.39 ug/mLZE LEFFO

Table 2. DPPH, hydroxyl, hydrogen peroxide radical scavenging of Saururus chinensis Baill extract and fractions

(ug/mL)

DPPH radical

Extract solvent .
scavenging (ICs)"

Hydroxyl radical
scavenging (ICsp,)

Hydrogen peroxide
radical scavenging (ICsq,)

Methanol 20.81+0.11%2%
Hexane 5.47+0.27°
Chloroform 10.1520.28"
Ethyl acetate 22.63+0.27"
n-Butanol 19.68+0.14°
Water 21.06+0.14°

15.81+0.06° 33.63+0.18°
2.69+0.15° 8.88+0.08"
8.84+0.13° 16.93£0.12°
12.80+0.17° 32.84+40.13°
3.70+0.16° 33.79+0.13°
3.39+0.21¢ 33.710.12°

Y ICspys: The values indicate 50% decrease of DPPH, hydroxyl, hydrogen peroxide radical.

? Each value is presented as meantstandard deviation (n=3).

3 Means within each column with different letter (*“) different significantly (p<0.05).
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™, ethylacetate S04l =7 YE 2™ hydrogen peroxide 4
76 &7 (Cs0,) 22} methanol, hexane, chloroform, ethylacetate,
n-butanol, water F-3-E-0f| 4] 33.63, 8.88, 16.93, 32.84, 33.79,
% 3371 ugmLE UEbgtow wgksd 35004 &4 UEt
ST 4% ) g 23EC) DPPH o2 2ATHL
245t 43} HEerg =o] DPPH it AAEHA o]

Aoz B1E vl 9T (Matsui S 2001), 2% Lufd
of DPPH 2t 2 2794 £8 HEHE, I £ 3
=9khy 21150} QIrk(Park HS 2011). kst 4] 2o 3
siof Sl M LS 420 B HYOIA B4
FYGLTRE G B

ko

E2A free radical S -85t %% phenohc hydroxyl7] =
o7 7L = =45 AT EAE ddste] 84
AAFS A A= Aoz AR QTHKalt 5 2010). £
AFoAE EFuEe] 7]dshe Aoz Helth

3. MU= HEE FEEE BElE
oxide dismutase(SOD) RAFEHA

s} 4 59 S SODE A0 Safet B Abe

2 TbEleaR WAl BeS F02 e &
™, SODO] 9] A H,Or= peroxidaselt catalase©] 2]}
of Tl B BAY} ALBAR A Ak HoZEE
A2 BEs 71502 el 9T Matsui S 2001). SOD
GAFEA L B4 AL ZE2 hydrogen peroxide(H,0,) A7)
© W82 Emish= pyrogallol?] S 4 sh= Lol
Th(Benzie & Strain 1996). A% WS 555 F25H &4
B3I E9] SODGAIEA A7 Table 33} 2™ methanol,
hexane, chloroform, ethyl acetate 2! n-butanol, water +-2]=2]
SOD S-AFHY =443} 2037 8.81, 15.74 31.26, 36.65 &
32.74 uniymLZ YERFOn Reb&Zo|A &7 yepgth
SOD= AlZU B4t 25 &0l S8 I ¢

S0}E2=E2| Super-

4:0]

Table 3. Superoxide dismutase (SOD)-like activity of
Saururus chinensis Baill extract and fractions

Extract solvent Superoxide dismutase-like activity (unit/mL)

Methanol 20.37+0.10°?
Hexane 8.81+0.13°
Chloroform 15.74+0.21
Ethyl acetate 31.26+1.12°
n-Butanol 36.65+0.12°
Water 32.74+0.17°

Y Each value is presented as meantstandard deviation (n=3).
Y Means within each column with different letter (*°) different
significantly (p<0.05).

u)

GBI Qi Aa(Ling B 2011)E o3t BAdAtA Fo| A
oA AAEA om Aeta] AEHAR Q) v A

o Ulo] H7]E sk AlEoIA et AR A Fo

0482 e Aoz LelA Yt (Shim 5 2005) 4
o A W AFOIA THAE F AAC) £
9le Aoz Helt

LB

=l
= A
=T

4. pHix MERS FEE2 E=E SHEEES
sidase M| &M =X
) 840 49 39 Aok HET 9% 2 19
YZo] 4ol weh WA T (Reactiveoxygen
species; ROS)E = Q18] Tt o] HSANQN A7l 417
o, 22l wuks S5 g Wo] waA) Hekshim 5
2005). WA 2839 G o] B2E YJAHE a-gluco-
sidase @ a-amylase XS GAAAE AAT F Y=
P WS 2 A7t Bask
a-glucosidaser= A% AFT] A 3 9] brush-border membraneo]]

EAERE BazA AgolA SHE B0 AES mrgw
22 9oz Fofiste] F5AIXIH a-glucosidase A A=
7] wAlgEE o] EA5t= o|FFo Ejass 7t
Qzoz oAalo] TR §48 AAAYIE due
shH, 2% AAC] o] FEo] A% @ 5S¢
514 §Fck(Manian 5 2008). A9z HERS: 2EEE 23
H 8BS E9] a-glucosidase FA| EA AL Table 42}

O™ methanol, hexane, chloroform, ethylacetate, n-butanol,
water 2 a-Glucosidase AA &4 = A7} 15.89, 10.84,
15.74, 24.90, 2.58 9 35.70%% UEGOH EZoA =4 Y
EPt Tt a-Glucosidase JA| &4dof 7|ofst= 582 484

EXZ Holy 2% 37} Qs Ao0=Z HQIth

Table 4. a-glucosidase inhibition activity of Saururus
chinensis Baill extract and fractions

Extract solvent a-Glucosidase inhibition activity (%)

Methanol 15.890.13¢%
Hexane 10.8420.10"
Chloroform 15.74+0.21°
Ethyl acetate 24.90+1.03°
Butanol 2.58+0.14°
Water 35.70+0.17*
Acarbose 94.70+0.80

Y Each value is presented as meantstandard deviation (n=3).

9 Means within each column with different letter (*°) different
significantly (p<0.05).
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Table 5. Correlation coefficients among extraction total polyphenol, DPPH, OH, H,O, radical scavenging activities, SOD,

and a-glucosidase inhibition activity of Saururus chinensis Baill extract and fractions

Factors TPC DPPH OH H,0, Glu SOD
TPC 1.00 0.622" 0.356 0.581" -0.192 0.645"
DPPH 0.622" 1.00 0.419 0.986" 0.391 0.848"
OH 0.356 0.419 1.00 0.355 0.116 -0.048
H,0, 0.581" 0.986™ 0.355 1.00 0.305 0.869™
Glu -0.192 0.391 0.116 0.305 1.00 0.231
SOD 0.645" 0.848" -0.048 0.869" 0.231 1.00
*p<0.05, “p<0.01.
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