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Abstract

This study was canied out to analyze the effects of water and 70% ethanol extract on the antioxidative and antidiabetic
activities of Smilax china L., a vine shrub belonging to the lily family. The activities of the extracts were measured
based on the total phenolic and flavonoid contents and through on the results of the antioxidant tests, such as
the electron-donating ability, ABTs radical scavenging activities, SOD-like activity, xanthine oxidase inhibition effect,
antioxidant protection factor (PF), TBARs content and ACE inhibition activity, and a-glucosidase, and a-amylase
inhibition activity. The resulting total phenolic and flavonoid contents of the 70% ethanol extract from S. china
L. were greater than those of the water extract from S. china L. With regard to the results of the antioxidant
tests, such as the electron-donating ability, ABTs radical scavenging activity, SOD-like activity, xanthine oxidase
inhibition effect, antioxidant protection factor (PF), and TBARs content, those from the 70% ethanol extract from
8. china L. were greater than those from the water extract from S. china L. Also, with regard to the ACE inhibition
effect and a-glucosidase and a-amylase inhibition, those from the 70% ethanol extract from S. china L. were greater
than those from the water extract from S. china L. All these findings show that the 70% ethanol extract from
S. china L. has greater antioxidative and antidiabetic effects and can be used as a preventive agent for oxidation
and diabetes.
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2,2-diphenyl-1-picrylhydrazyl(DPPH), potassium persulfate,
xanthine, xanthine oxidase, pyrogallol, AlCl3;, quercetin,
tannic acid, pancreatin a-amylase(EC No. 232.565.6), a
-glucosidase(EC No. 232.604.7), p-nitrophenol-a-D-glucophyansoside
(PNPG) 52 Sigma Chemical Co.(St. Louis, MO, USA)°i|A]
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% ZeiR o= kS Zhuang 5(19)9] WS W}
of 2438tk =, A2 &9 100 uLol| 2% AICI; ethanol
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ZAL-F 5 (EDA: electron donating abilities)< Blois<]
WH0)S MEF st S35t DPPHE % (Sigma) 60 L
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Sk & 1587 WA|3F U2 microplate readerS ©]-8-3}]
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ABTS" cation radical scavenging activity assay =%

ABTS radicalS ©]-&3 32k318 =342 ABTS' cation
decolorization assay 219 &l S43sIH T 7mM
2,2-azino-bis(3-ethyl-benthiazoline-6-sulfonic acid)} 2.45
mM potassium persulfateS E3ato] A2 A 2447 F3F
WAste] ABTS+E #4A1Z] ¥ ethanol2 3] 3}
ABTS+ 100 Lol F%% (50, 100, 500 pg/mL) A& 100 yL
£ ksl 700molH FREE Sk

NP7 F3 =
TR FRE

ABTS &75(%) = (1 -

Superoxide dismutase(SOD) FAIEN &3

SOD A2 Marklund®] " (22)& HME st 57
st FEE(50, 100, 500 pg/mL) Al 5-8-<E 20 yLo]
tris-HCl $+2-&°8(50 mM Tris-HCI buffer, pH 8.5) 130 uL}
pyrogallol(7.2 mM) 20 uLE 3t E3gF 3 37°ClA 10
E7F w-8-A171 3 2F3LE pyrogallol -2 microplate reader
£ o] 83t F3% 420 nmollA 3L SOD FAE
A NERHY Aot FH7Y FREAAEE U

ERA A

AEH7REY] FE=

O XLE A=) = ( 1o
SOD FAFHS(%) = (1 27150 4%

Xanthine oxidase XsH&M =A

Xanthine oxidase A& =742 Stirpe} corte]
23y M3t 43 FEH(50, 100, 500 pg/mL)
A28 100 uLoll potassium phosphate $H5-84(0.1 M
potassium phosphate buffer, pH 8.0) 600 uL%} xanthine(2
mM)S 521 712N 200 uLE 3 7}5}aL, xanthine oxidase
(02 U/mL) 100 uLZ 7}3}o] 37°Co|l A 1587 ¥H-3-A)71 &
IN HCl 1 mLE 713t B84 28 A7]3 whg-elzo]
AAE uric acid® FF% 292nmolA =AUk
Xanthine oxidase #3873 A|5-842] H7t49 F-37}
T 35 g JehSith
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FH7HY] uric acid A3 %

&%) = (1 - ) *100

Angiotensin converting enzyme(ACE) Malghs =X
ACE A3 E7} Z4.¢ Cushman 5] W4 2J5}]

gt =, ¥hFE 03 M NaCle 3-8 0.1M
potassium phosphate buffer(pH 8.3)°1 7]ZZ 2.5 mM
hippuryl-histidyl-leucine &% 0.15 mLE &E§3}9]0.H, T
Z7E 329 gA 5 buffer 0.1 mLE 3 7}38ke] 37°Col
Ay 3087+ ¥+$-A17]31 1 N HCI 0.35 mL 371& 58-S
ZAA1Z 5 3 mLe] EtOAcE 7153t EtOAcETHS
A o2 S 7417 Ak 2 mLe] SRS 37T
ste] Eahof o3 7|dZRE FE¥o] %% hippuric
acidE 280 oA FHFEE AT T BETHNA &

srstel ofele] 2] ojs) Ashee AN,

Thiobarbituric acid reactive substances(TBARS) &3

¥ A3 o TBARSTE Burge9} Auste] W (25)] weh
=239t 1% linoleic acid®} 1% tween-40°.E emulsion
S YHE31 emulsion 0.8 mLe} A8 02 mLE 4]-& % 50C
water bathol| 4] 10A]7F WHS-A|Z Th HHg- & w1-8-o) 1mLo]|

[e)
TBA reagent 2 mLE 7}8}al 1583F S8 U5 1087
YZAAZ 3 1587 1,000 pmo 2 AR Stk 94

Y & AES AoA 1083 WA 3 & AsHS 532
mA FFEE 48900, TBARS 72 1 mL ¥-&5¢

/39 1,1,3,3-tetraethoxy propane(TEP)<] &
(RS AR TS )] x
100 o= 3ikst 24493 Ve

Antioxidant protection factor(PF) =3
PF Andarwulan¥} Shetty2] WH(26) 2.2 =43}t
10 mg<] B-carotene= 50 mL chloroform®l] &3]3+ &< 1
£ evaporator- 7] Y3l 40°C water batholl A
chloroform2- ZFA171 % 20 1L linoleic acid, 184 L tween
407} 50mL H,0,E 713t emulsions YHE3L, SmL
emulsiong F =% (50, 100, 500pg/mL) Al -84 100 uLol
T3t 2 AolE H 50TCAlA 307t HESAIA WAAIR]
s, 470nmell Y FBE=S S48kl PRe vk &

FE/ET] Hl2 YeEhl A
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MAEE a-glucosidase AMNEAS =317 S5t
Tibbot <] WHE27)l wet ¥k &3-S 50 mM sodium
succinate buffer(pH 4.2)°!| p-nitrophenol-a-D-glucopyranoside
(PNPG)E §31A1# 1| mgmLe] FE2 7|AS BHEAUTH
714 1 mL}F E2930 unit) 0.1 mLE ¢} =79
= S5 0.1 mL, ¥l E F5 (50, 100, 500 pg/mL)
AR 01mLE ol 37ColA 3087 WAzl ¥
IN-NaOH 0.1 mLE F7}ste] EA 7T oju A=
p-nitrophenol(PNP)2- 400 nm©l| 4] spectro-photometerS- ©|
L3l =Hst¥ o, I e XFEZ pnitrophenol 2 F
B A48 BEmdo 2Ry Tald thee) A0 Aale
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a-amylase Asi&N =H

a-amylase A3 &4 4L agar diffusion HH(28)S ©]
&3l Z43tAth Platew 5g9 agar?} 5g9] soluble
starchS 500 mL S0l =<1 ¥ 121C, 1523t 4t At
Shal 15mLA FF8te] A8 AL, &2 75 0.8 uL
o] ZH4 02 uLe] F2(1,000 unitymL) S 431 -3
ZHT A FE2ES G849} 419 plateol] ¥ disc paper
Aol zpz} EF3aL 37 ColA 39 3F vl %St $ /KI5 mM
12 in 3% KI) 5mLE 7}sto] 15870 24 & thof Ao g
' AdE&S AT

YETY] AT WA
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A = (1-——— o) X100

& Bouls B &Y 2N

AR Pz e slso] B dein A A¢lE 23}
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EA=E 3o i7g4S O T AujdE dee 2
5 FEE9 s FHES S

Zo] YepfIdtt. gz olehe FE5E2 1084 my/g,
A5 FEES M46mgglE FHHPEEF 5FFSERY
ghe FE550 o Be ZgvEe] I IS 3l

g 4= Ak o= Chung 5(30)9] FHXS] £, o %

Z7], ¥ 5 FAE vee FE2E0]

14.75 mg/g, 13.50 mg/g®] Z&J#=S st = o
TAZ} v WIS o) ArjHgdE 25 o B2 £
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Table 1. Total phenolic and flavonoid contents of 70% ethanol
and water extracts from Smilax china L.

Sample Extract ~ Total phenolics (mgfg) Total flavonoids (mgfg)
70% EtOH 108.4+0.83 76.2+4.78
Smilax china L.
Water 44.6+0.68 35.3+2.11

& ZelHLo|S B2 =X Zo)
Z2} R = o]|== F2 anthocyanidins, flavonols, flavones,

cathechins & flavonones S 2.8 FAE o] o, 1 £+%
o We} 54 flavonoide= &4t <, FHF, sl 5
st el 71eS VAL e Ao BaE Atk

B
(31,32). WEHA querceting 7|FEAE St TEIAS
Y & Al ek FEEY 5 FEE] FEk
ol &S =43 A} Table 19} 2o] YeRH ST
AugZ oee FEHEL 762 mylg, 5 FEEL 353
mg/g] S YERNSITE o= Lee 5(33)Y Mtd =9
Hghe FE50] 13.61 mg/ge] ZeH=o|=E {3l
UTE A A9k Kim 5342 A2 = 2657 Ao}
A FE2E 14F T AV} SFollME EeRieo|=vt
AZHA A, oJAZE 140mg/g, ALEEL 640
mg/gd] FER =S Tt S RIS AT Ay
o} B3l S u) ArHHge FEEC ¢ 2 SgiH 0]
=7F drEo S 1 £ A

HAIS0is £ dn

A
(OPPH)E A& A0S B HlaZ] P4 S free radical 241
cystein, glutathion? 22 3 f-3o}m] =4k} ascorbic acid,
butylated hydroxyanisole(BHA) 5ol <]3l x]o] gz
B2 Oefe A9 22T st 22 AX =)
Bo] o] §H L Jrh35). FrldE=] ARTATE 578
g A3 Fg. 13 2] odebg 557 5 F2E2 47
500 pg/mLo A 43.5%, 35.1% 2] &4 JeR A o=
Kim 5(36)9 #dx FZE9] 80% d&E FE=°I
197%, 85 FEE°] 6.03%9] &4< et o+
i WSS o v P e 2 E5 FEE
A F9A4 e 2RE ZAT F AU
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Fig. 1. Electron donating ability of Smilax china L. extract.

SCE : Ethanol extract of S china.
o SCW : Water extract of S china.
[=] Vit. C: ascrobic acid

Result are means+SD of triplicate data.

ABTS" cation radical scavenging activity assay Z& Zin}
ABTS radical cation =75 ABTS diammonium salt2}
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potassium persulfate9}2] WH-S-ol| o] A E ABTS free
radicalo] &5 W] 4ks} B8o] 28] A7 5o radical
E1r9] ARl A2 Ao A A% Aoz galE= AL 24
s W oltk37). o]¥ 3 WS FElA ArlHidE o
& FEEY I 559 ABTS AAF95S 4
A3} Fg, 29} o] YeRAAth A g dge F55
3 A FE2ES 247t 500 ug/mLol A 75.8% 9} 73.4% 2
27%0°] Y-S FUskdk olE Yu 5(38)2 ATolA
Q7H &= FEE] 0.1, 0.5, 1 mgmLe] FxolA z4zt
6.42%, 12.47%, 16.69%2] B3-S <213t A}l vlw sl
S v A gk FE2EY I FE5 T ABTS
radical 2AEA 0] £ AL AT 5 AJTh

o

HSCE BmSCW @Vit.C

Scavengingrate (%o)

50 100 500
Concentration (ug/mL)

Fig. 2. ABTS+ cation radical scavenging activity of Smilax china
L. extract.

SCE : Ethanol extract of S china.
> SCW : Water extract of S china.
=] Vit. C: ascrobic acid

Result are means+SD of triplicate data.

Superoxide dismutase(SOD) Al &4 £X Zn}

Superoxide radical TAFEAETS &4
pyrogallol®] Z}-54ks}ol] o)t Whl-S- o] -3k SO
pyrogallol= =8 A 2-FA2ksl7) w2 A Jojub=t]| of
719l superoxide7} Bojgtthar deiA 21th39). SODE

2 7] RsAET 93 A9E UER 7] el
SeFAA =N B2 FAES Yo7 Jon, dAl FEF
AAY HR=sPIAE A5 v A Z sFE Sl Bol
o]-g-o] =il Utk oleldt WP o R HrYdZ oeE F
== g FEE9] SOD AR TS 543 27 Fe.
33} o] Hug W 500 ug/mLol A 22t 26.3%, 16.8% <)
A TS BR8] o= tlz2F] Vit. C9}F v}
Re o BlaLE] e FAFJAT Lee 5(40)2] Aol A
7V Bie] 3:2E0] 3.82%, Kim S$(41)Y 22, 9,
7z, ARk oA 124%9] 73S ER1sh Ao} Hlwste]
S u JujggdE FE5E2] SOD FAFEA 5] §3 2
I4E YEPES g0 5 AATH

100

BSCE BSCW @Vit.C
80 F
60 F

SOD-like activity (%o)

i

50 100
Concentration (ng/mL)
Fig. 3. SOD-like activity of Smilax china L. extract.

SCE : Ethanol extract of S china.
= SCW : Water extract of S china.
=] Vit. C: ascrobic acid

Result are means+SD of triplicate data.

Xanthine oxidase Mal&d =3 Zz}

Xanthine oxidasex= AJA| Wl f2]7] AA4A9 =
purine thAFol| 3= G4~ A xanthine H-+= hypoxanthine
S ZRH urate s B3 urate”} A Woll S7FEE =
Aol F2E o] A% 55 sk T35 Ao 32w
o] AFASS Yo FhE A Yrh4243). L 2
of EAgAE AT R 0E HASS IR =
B2 A A o] gk, 215 A o] EA)8)= flavonoid
& hydroxyl7]¢] ¢]*|ol] w2} xanthine oxidase #}3l &3}
7} 921, galloyl7]E €73} flavonoid 3}3=-©] xanthine
oxidase Aol &7} ot on AAH o= Asfgr=
AHEE Bastith44). Al g ddeks FEE59 45
FZE9] xanthine oxidase A3 &S 43 23} Fg. 49}

100
BSCE @SCW @mVit.C
. 80}
£
2
5 60
c
2
= 40
- 20
0 1 1
100
Concentration (ug/mL)

Fig. 4. Inhibition rate of Smilax china L. extract on xanthine
oxidase.

SCE : Ethanol extract of S china.
. SCW : Water extract of S china.
[=] Vit. C: ascrobic acid

Result are means+SD of triplicate data.
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o] 500 ug/mLol A 55.2%, 32.6% % HvYP= ek
FEEO| EF FEEHT =2 &S K o]= Yoon
559 Vg, 95 2 B EREG ¢ FEE0| 47
32.8%, 112% 2 50%°] &3S Jepd A2 ze} vlast
Fs W AP oleE FEEH d5FFEES] 40
s AT & AT

Angiotensin converting enzyme(ACE) Xall&M =X
ACES angiotensin [ 9|4  d3d4= 28-S
octapeptide$! angiotensin 1 2 ¥ 3}3}= THAjol| #ho
g 4o)t) angiotensin [ A-TII S~8-A9} 235t &
AFNE FFA7|I FANAS TEAA gEZHES
& FNA AR o= ko] F7HE 7= th
214 ACE AsEd-2 ACES] 84S dAIge 2z 1Y
= AHF R AAF 7 Uth4e). AHAPE oeE F=
5 g FEE0] 18] HA 7R ACEA ] A&
< B 18 A @S SH T A7 Fg 591419} 2ol
A g odg-e FE2EY €5 FE22 500 ug/mLoll
A 242t 69.4%, 48.3% ] Ael&-& HH o]= Chol 5(47)
o] Aol X SA3E F&AE FollA] ], WA, 75,
73g, FRAEo] 442 21.3%, 169%, 28.4%, 18.9%, 8.89%
o] Ma&S FRIg Aol HwsS W £ Aol

o]

NI
i)

A

—

-

2 ok

© & ot dr o

87 AN RE 2229 ACE AR $43S
g & 9ot
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e
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Fig. 5. Inhibition rate of Smilax china L. extract on ACE.

SCE : Ethanol extract of S china.
= SCW : Water extract of S china.
Result are means+SD of triplicate data.

Thiobarbituric acid reactive substances(TBARS) =& Z 1}

Akl & Lehs TBARS ke TBAA| ok} 115
o] H-24S == malondialdehyde(MA) 2] A &8 e}
W Aolth25). Avd b= FE2E5S 3718t TBARsE
fe=]
=

-

A3 A% Fig. 63 o] ArjPdF et FEEY
T FEEL 500 ugmLe] =AM 2+ 822%, 63.2%2]

213} t} o] & Kim 5(48)2] Aol A 2Hatny
F2E 9 70%e-E F=E°] 1~20 mg/mL
G5 FZEL 474~24.88%, 10% A EHE F

-2 9.18~66.59% < AATS YERNAths 239} H]

e}

100
BSCEEOSCW
80 |
)
<
2 60 |
i
=
=
§ 40 |
20 |
0 & : .
50 100
Concentration (pg/mlL.)

Fig. 6. Effect of extract from Smilax china L. on TBARs.

SCE : Ethanol extract of S china.
= SCW : Water extract of S china.
Result are meanstSD of triplicate data.

Antioxidant protection factor(PF) & Z 1}

B-carotene= S lipoprotein®} 22 X234 129
ol ESAetH A 2 A AbstaA ol A A== peroxy
radicalZ}o] ¥Hg-0.2 AAJE ELAPEZZ Q13 free radical
of &gt AMHHS-S FHAIA singlet oxygens GHH O Z
AAste Ao dHA ATH4Y). FrHEE FE5=9
A& =4 digk grlsle S 3317 918 PFE 33

2.5

SCE BHSCW

Antioxidant protection factor (PF)

Concentration (ug/mL)

Fig. 7. Effect of extract from Smilax china L. on antioxidant
protection factor.
SCE : Ethanol extract of S china.

. SCW : Water extract of S china.
Result are means+SD of triplicate data.
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