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Abstract

The biological activities of Smilax china L. hizome (SCR), hot water (SCRW) and 70% ethanol extract (SCRE)
were analyzed. The total phenolic contents of SCRW and SCRE were 51.7 and 100.5 mg/g, respectively. The
measured flavonoid content of SCRW (61.7 pug/g) was almost double that of SCRE (31.7 ng/g). SCRE (ICsi=42.4
ug/mL) exhibited stronger antioxidant activity in the DPPH system than the positive control a-tocopherol (71.3
ug/mL) or butylated hydroxy anisole (53.8 ng/mL) did. SCRE (IC5=50.3 pg/mL) also showed stronger ABTS
radical scavenging activity, as did a-tocopherol (67.1 ng/mL). The SOD-like activity and Tyrosinase inhibition activity
of SCRW and SCRE showed almost the same pattem. The best SOD-like activity and tyrosinase inhibition activity
were measured as 24.9% and 20.3% in SCRW at 1,000 1g/mL, respectively. The cytotoxic effects of the SCR
extracts were analyzed via MIT assay on human cancer and nommal cells. SCRW and SCRE did not show cytotoxicity
up to the concentration of 1,000 pg/mL against the normal human cell line HEK293. Against human breast cancer
cells (MCF-7), SCRW inhibited MCF-7 growth (by 27.6%) better than the anticancer drug cyclophosphamide (15.5%)
at 1,000 ug/mL. SCRE (1,000 pg/mL) inhibited the growth of human lung cancer cells AS49 (37.6%) and human
stomach cancer cells AGS (53.6%) more effective than did SCRW (21.0% and 35.4%) or CPA (22.2% and 31.7%).
These results suggest the potential use of SCRE and SCRW as an excellent antioxidant and antiproliferative substance,
respectively.
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Table 1. Yield, total flavonoid and polyphenol contents of Smilax
china L.
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. Yield TR TPC”

Sample Extraction method %, W) (ugfe Q AEY) (m oo T AE)
Smilax china L. thizome Hot water (SCRW) 353 61.7 517
(SCR) 70% ethanol (SCRE) 152 317 1005

UTFC; Total flavonoid contents.

TPC; Total polyphenol contents.
OAE; quercertin.
'TAE; tannic acid.
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Fig. 1. DPPH and ABTS radical inhibition effects(%) of Smilax
china

(A) DPPH radical scavenging activity, (B) ABTS radical scavenging activity.

Refer to the legend in Table 2
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Fig. 2. SOD like activities of Smilax china extracts.

Each value was compared with control ascorbic acid (AsA) at p <0.05 by ANOVA
test.
Refer to the legend in Table 2.
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Table 2. ICsp value of DPPH and ABTS radical scavenging
activities from Smilax china

DPPH radical scavenging ~ ABTS radical scavenging

Extract activity ICs) (ug/mL)” activity ICs (ug/mL)
SCRW 729+188 816:021
SCRE 244353 5034240
BHA 5384118 4954024
a-Tocopherol 71.3£3.23 67.1£1.30
AsA 424014 284020

Mean values + standard deviation from triplicate separated experiments are shown.

SCRW: Smulax china L. thizome hot water extract.

SCRE: Smilax china L. thizome 70% ethanol extract.

Butylated hydroxyanisol (BHA), a-tocopherol and ascorbic acid (AsA) are used as
itive control.

Walues were compared with control at p <0.05 by ANOVA test.

PICy represents the concentration of a sample required for 50% inhibition of the
DPPH radical.

Tyrosinase A|sl &4

Tyrosinase #3249l A= SCRW(12.0~20.3%)7} SCRE
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Fig. 3. Tyrosinase inhibition activity of Smifax china L. rhizome
extracts.

Each value was compared with control ascorbic acid (AsA) at p <0.05 by ANOVA
test.
Refer to the legend in Table 2.

100, 500 pg/mL %14 SCRWE 22t 11.9% ¢} 15.7%
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Fig. 4. Cytotoxicity of Smilax china extracts on human normal cell
line HEK 293

Refer to the legend in Table 2.
A AR o=z RIg AlEo| F7skaL
d

Fdeh He A9 AR g &
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o] SCRW<®} SCRE7} 2+7}+e] QhA|aE AJE&o mlx|= J&F
< #1817 $I8] MIT assay S ©]-8381] HE 548 =4

sttt HolE 42 AZT H2]g control ¥ AE
AP TS WESE W W3 tHFig. 5).

VA e et AlE MCE-78] &80 mx)& J3F
S Ay E A3 SCRW(11.9~27.6%)2} SCRE(0.4~21.2%)
= A UzE 98 A" FeFAl cyclophosphamide
(CPA; 9.6~15.5%) ¢} FAFHAY 52 1 & AlX A&
A& a2 Bek 53] SCRW2| 7% 100 pg/mL 5 =0
A% CPA 1,000 pg/mL F=(15.5%)14 S39 AR5
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Fig. 5. Inhibition ratio of growth of human cancer cell by addition of Smilax china extracts.
(A) human breast cancer cells (MCF-7), (B) human lung cancer cells (A549), (C) human stomach cancer cells (AGS). Anticancer drug cyclophosphamide (CPA) was used as

positive control.
Each value was compared with control at p <0.05 by ANOVA test.
Refer to the legend in Table 2.
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27} J&S FAEAT

AFAZAGS) st A3 e HIAME
(A549)9 XA o eh& FZE(SCRE; 13.2~53.6%)°] G5
FZE(SCRW; 103~354%)Hc} O H& A4 A a3=
et 500 pg/mL sEE 2§ 23, SCRESH SCRW

27} 24.7%, 17.71% 2 AGS 43748 As)3l3 ) SCRE=
T oJEZA 0 Z AGS S AIEHR 2™ 1,000 ng/mL
ToMe 536%2 7 =2 A A8 a9E YL
, e F5oX CPABL7%)ET) B =& A8 a7t
A 4= SIStk & A AAE 5 dAx FEF
(43.4%)3} vY G471 E(31.6~31.9%) 914 &2l
H AGS A Asjayr B ek FEE0] ¢ a3}
Ao AAME S JATS 1A TH33,34).

ZATE FH31EE(1,000 pg/mL ol A e] Z4zte] dAEZE
of g &gt aE AHE Ay, {1 E(MCF-7)9
7%, SCRW(27.6%)7} SCRE(21.6%)E.T} % MCF-7 4
Al a5 Bk vhA H LA E(A549)9F S| Z
(AGS)ol| A]= SCRE7} SCRWHLT} =& NI AF A& &
H= yepla, 242 oA el disl 38.5% 9 53.6% <]

FHor Ee A AR A3 THp<0.05).

i & off of rir

AT A9E 5 GHE SR wet 2A I £
oere FEE] a7} b AL 2l T 4 U S,
et A ZMCF-7)0ll thgh A adte B4 25
FEEo| dehe FEEHT ¢ a9zoly, Y ME
(A549)%} 1 AEZAGS)l st A Bte dee
FEE0] ¢ a989Ye AL 3], WA FE2ES
A+ AEY A4S 7P a3F o g Asjsle], dog 7]

S AANEN Y 7EA7F 7|tk

i

o glt

21 AFA &3] AHEEE B T T0% oEe)S
Agste] &8 @A (SCR)2] 84 FEE(SCRW)H olgt
& FEESCRW)Y] F ZetiolE ¥ 9= e,
ksl &4, FEEdS 543 TE SCRWeE SCRE=
DPPH(SCRW,; 72.9%, SCRE; 42.4%)%} ABTS(SCRW;
81.6%, SCRE; 50.3%) AHr 2}tz G302 4313
o, %A %< BHA(53.8% DPPH, 49.5% ABTS)X.t}
H 2 AAZAS YeRith B3 QA f A ZAA)
Z(HEK293)°l e =2 AEES el 540 ¢l
= ZRIgh v, A o] SPAEEYASE; MCE-7,
H A E; A549, JUHAIE; AGS)dl i E tixTFo R
AHEE FUAl CPASE FrAFHAY T w2 A oA
A7} et £3] SCREE AGSO thake] 1,000 1
gimL FEOl|A 53.6%= gLe 919 AE g &
S Yelyth & A7 2345 598, 2 FEEY =2
ksl gl gk &Ado] ElE ] e Addl digh 7%
AT AEZ AA & s O AEHY, 74 LA
ZAY o]l 7IAE =Y F UL oz FHL

L=
-
[e=] =
=
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10.

11.

Antioxidant and anticancer properties of hot water and ethanol extracts from the roots of Smilax china L.

ALl =
2 A= 201295 diske i gt 1A Aol
3 Y=o olo FA=HYTH.
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