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"SO0HYS ABFYTES T, CEO0HYSt YFA MYt
Abstract Fuonymus alatus (Thunb.) Sieb., also known as the arrow tree in Korea,
is a plant in East Asia used in traditional medicine and food. In particular, the
wings of £ alarus are rich in phenolic compounds. This study evaluated the
antioxidant, e-glucosidase inhibition, and anti-cancer activities of £ alarus wing
extracts. The radical and hydrogen peroxide scavenging acitvities and reducing the
power of 1,000 ug/mL £ alatus wing extracts, were similar to those of the positive
control (0.1% BHT, 0.1% e-tocopherol). In addition, ethanol and methanol extract
at 250 pg/mL showed 95.70 and 94.99% of ae-glucosidase inhibition activity,
respectively. The ethanol extract of £ alarus wings had the highest total polyphenol
and flavonoid contents (867.8 mg% and 521.7 mg%, respectively). The £ alatus wing
extracts significantly decreased the cell viability of LNCaP human prostate cancer
cells (p<0.001), MDA-MB-231 human breast cancer cells (p<0.001), and HT-29
human colon cancer cells (p<0.001) in a dose-dependent manner. However, there
was no significant effect on B16 mouse melanoma cells. Notably, the ethanol
extracts showed higher cancer cell growth inhibitory activity in LNCaP and HT-29
cells than the other extracts. These results suggest that £ a/atus wing extracts could
have significant clinical applications, and our results can be used as basic data
for future functional food material development.

Keywords Euonymus alatus (Thunb.) Sieb., antioxidant, a-glucosidase, anticancer
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o ojs) AWEEA, FHE ]2 UAT A o] B
29 3 Ao, WA 5o eles 3ol XA |
™ hydroxyl radical, hydrogen peroxide, superoxide
anion¥} &2 BG4iA7E AostA AgEt(lee T,
2009; Park &, 2016). o] &/gArA9] T3t YA
A 7@'?} AR AEHAS 9Oo7|H DNA ¥4, AlZ

Fdste] oR s}, %ZO}O]UVH —’—&“ﬁ ﬁ}ﬁéﬂg o=
HI%5to] bt 42 745 AWe 47| AR Hid
8t QItHRhim¥}+ Choi, 2010; Valko %5, 2007). A W
o= AAA A JAIE 95 catalase, superoxide
glutathione peroxidase, glutathione
reductase 53 Z-2 FASE G4E AYAkstal JA|TL A
W ASH E4F2 sHA ostrlol SwsHA %71 T
o 4lo|& Foto] FAks B8-S HoH TAE &4t
AF AAs: ol =& & & UtHlee &5, 2001). 4t
3= e-tocopherol, ascorbic acid ¥ carotenoid &
9] A FASHAIYL butylated hydroxyanisole(BHA),
butylated hydroxytoluene(BHT)Z} Z2 4 HAISHA
2 Uk 2 9l A sEHAE =40] A9t A A
0= HIRIL 50 = ARES|ole A4St 5ol B35t

+ ©@o] QthHwang 5, 2004). 3t §4 FAISHA]
A BI7E HoluR|gE, bt 7] £4E doXit
ALA7} Qlof ARgol ARtE L Qe AAo|tH(Park
2021). weps] kg0l oA HAHo|1 a3t
AAE 7 AR 7] "ado] diFEa Qioh
A2 AlolsH, %Z 9}73201 s 22 %

;_(_' o] EXx]

j 5 o

dismutase,

o, oft rfr rlr

rﬂE

rO

lo

I-ﬂi

ruEE

ol

ol

_E

O

ﬁ

!

10

_\,L

2i

j

rlo _%
;;m

oN =
>

—’F Act= 740—‘3-— H 491
=W AFE 191E AAst
ol Fe] Az} o2 913t A7 A& & o]FolA
of stitHanahan¥ Weinberg, 2011). 71& & A|=9] of

< 4

HAQl WP A& &, HALA X]i sistay Wd
A% 50| Ao, 53] St o] YAZE A

o] SR, F40] oo AR o)
= olgg o)A gR, o4, fu% &4 %

s Agk 53t 2 BAgo] JrkKim 5, 2003).
o5 =AJT} Bz-go] AHo s
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A2 A B o83 FAA A gt A+ E o] &
o] dojybl YtHGordaliza, 2007; Lee &, 2015;

Stavric, 1994).

SV Fuonymus alatus (Thunb.) Sieb.]& =8I
=0 &5k HASFWHOE P, &, S5 50 &
z=]o] 9t #ol+ 1-3 m J=o|H £7]9 2-47§9] I=
20) WA o] = S0 9lo] TS Fi= slol

+ %9 AR E-dthKwon 5, 2007).
SR Y 2 84 24 = flavonoids, steroids,
terpenoids, cardenolides, lignans, phenolic acids, &
alkaloids 0] &&HA UL, Eo| STl Ifof T
ZAstt . B Eo] Qlck(Fan 5, 2020; Zhai 5, 2016).
holA = MR AAeSe 711, 852 sloisol
EqP2et 97, A o8, &g &8 9 37 59 A&
A& IO 5, 2005), @AE FH(Cha &, 2003), F
%L(Klm , 2022), FAHKwon, 2007; Oh, 2005), &

S(Kim 5, 2014), LB (Park 5, 2005) 2§ 52
J&J—P} AFE A, st SRR Higt A £71
e o E o]FojA lon, SHUE d/iTE o]8Rt
Q7= A9 g AT e

miehq 2 QoM SRR Wig deRt S92 22
sto] Z¥zko] gRAlsl, e-glucosidase A, A Tt € FE
e} Seriols gl delel gelsti, olg 54
V54 ARRAY @7E 98 V2R BEolTA Tt

‘1

O

2. Mz H WY

2.1. 347 B 80/E ==59 HZX

SHIUR 7 2859 Axe 20199 11€0] 7%=
A AFNA MG (Fuonymus alatus (Thunb.)
Sieb.)& A sto] SFahtF Z7]°ﬂ’q 9E 28 & ukf
sto] Aglof ARESIlT & 5 % aRAg SR 3
2 15 goll 104 (w/v)S] S7F 71l 100CA 24
7 3 FE6100, oehE FEET WEE FEE2 1
et SR G 2 15 gofl ol weES 7t7t

\l
N

1094:w/v)2 EF3te] 2ol 24 h 33] Tﬁaoq #2
2o Atk Az £2BL OB T UYL

(N-1000, Tokyo Rikakikai Co., Ltd., Tokyo, Japan)S
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AMgSle] xS OH, & FEE2 TR, i FEE
I HerE FEE2 dimethyl sulfoxide (DMSO, Sigma
Chemical Co., St. Louis, MO, USA)E ©o]&3}9 100
mg/mLY FE& 5] 3]st} AFo] A&

2.2 3HALIFE SO F=E59 DPPH radical A7 24 Z&

MR 97l 559 DPPH radical AIA 842
Kang 5(2010)2] ®3oll =} 250, 500, 1,000 xg/mLE
545t MU 97l 255 9 positive controlZ ARE-
st 0.1% BHT(Sigma Chemical Co.)% 0.1% a-
tocopherol(Sigma Chemical Co.) 40 xLo| 0.4 mM
DPPH 200 x#LE 7Fte] 3083t faoA whEARl &,
UV/Vis-spectrometer(U-1800, Hitachi, Tokyo, Japan)
£ ol&sto] 517 nmolA FF=E S45I3Ith Control
A& 4l ek ARESHY controlol] e SFEE 7

A01e vkl

2.3 BHMLIZ L £529 ABTS™ radical A7 &4 &

SHIUR 97 22500 tish ABTS™ radical AlA €43
2 Biglari 5(2008)9] WS Eot] S4sIt. 7.4 mM
2,2"'-azino-bis(3-ethylbenzothiazoline-6-sulphonic
acid)(ABTS, Sigma Chemical Co.)2} 2.6 mM potassium
peroxodisulfate(Sigma Chemical Co.)& &35t & 16
AlZE B oA WA HHEol%l ABTS &2
732 nme4 0.70£0.03°] HEE FFSE ol&sl 2%
T MR G FEES 74 sTEE 100 x4 H7IRE
7, 3,900 L9 ABTSEHZ ¥of ALoA 623t v-g-5}
At ¥kSo] 4 5 732 nmollA] UV/Vis-spectrometer
(U-1800, Hitach)Z TF=E =439, positive
control 0.1% BHT®} 0.1% a-tocopherol ©|-&3}%
t}. ControlZ A& Al S74E H7Iste] tjzto] et
B9 HAHEE YEi

2.4, 3fALIE B £EE9 reducing power &
SHIUE 9 2559 d¥=2 Yildirim 5(2001)9

S AP A SHsHA 250, 500, 1,000 xg/mLE

sl AgE s Y7l 32553} positive control 50 pLO

phosphate buffer(0.2 M, pH 6.6) 250 pL°} 1%

o
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potassium ferricyanide(Junsei Chemical Co., Ltd.,
Tokyo, Japan) 250 uLE 412 &, 50C4 3087t ¥+
AlFTE o]& 250 uL9 10% trichloroacetic acid(TCA,
Daejung Chemical Co., Ltd, Gyeonggi-do, Korea)&
Z7Fstod 3,000 rpm, 1027 AR5 459 250
pLE oA 250 L9 $572F 50 1L 0.1% FeCly(Sigma
Chemical Co.)& &7t UV/Vis-spectrometer(U-1800,

Hitachi)® 700 nmolA Z4=S =435}9c}.

2.5. 3AILIR Hf £ZE29/ hydrogen peroxide 7] &
=x

Hydrogen peroxide(H,0,) A|A &/d< Kim 5(2019)
o] WS Foto] Sk, YR E7) =& 100
2L} hydrogen peroxide(Junsei Chemical Co., Ltd)
20 pLE EFsto] 37CoA 58 WSAIHT °olF 1.25
mM ABTS(Sigma Chemical Co.)?} peroxidase(l
unit/mL, Sigma Chemical Co.)& 30 pL® goj31 3
7CoNA 1087 ¥H-&-A1712L 405 nmolA SFEE S35t

ALE.

2.6. 3fALIT E £=59) a-glucosidase FH| 28 Z&

a-Glucosidase A 4L Kim $(2008)2] B &
stof Z74shgitt. 250, 500 % 1,000 pg/mLE 343t 5}
AR U7 & 50 pL a-glucosidase(0.2 unit/mL,
Sigma Chemical Co.) 50 L, 200 mM potassium
phosphate buffer(pH 7.0) 50 pLE Z¥z} £3sto] 102
Bt 37CAA BEGAIFHT. o] 100 g9 3 mM p-
NPG(p-nitrophenyl-e-D-glucopyranoside)(Sigma
Chemical Co.)& ¥ 37C, 1083 ¥-&5t3, 0.1 M
Na,COs(Junsei Chemical Co., Ltd.) 750 xLE #H7}sto
HR3-& AHAAIZIL 405 nm=z SHEE =AY
Positive control2 1% acarboseE& A&t om A5ig

AL controld} ¥|W3 BFL o] 7HAHSE FASAL.

2.7. 3IE B =559 EEIN= 55 S5
2ZduE I Folin-Ciocalten %' (Slinkard®}
Singleton, 1997)& WA &85t 2H gallic acid

(Sigma Chemical Co.)& o]&dA EEFAE TE] &
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S AR 100 pg/mLE SJASH SPHUE Gl &
= 5 plet FFF 45 plE EFS F, 2 N Folin-
Ciocalteu A]2K(Sigma Chemical Co.) 5 xLE 23 100
#L9 7% Na,CO;(Junsei Chemical Co., Ltd.)& %ol
UaoA TAIZE 9SSt S8 += UV/Vis-spectrometer
(U-1800, Hitachi)E °]-&5to] 760 nmellA Z7gsH3ich

2.8 AR HHN F=59 FE2HEL0/E E FF
FEGHLo|E TFS Gragaham(1992)9] S W
Foto] F4st9 e 100 pg/mlL =2 SHIUE G2l 5
Z5 20 plo 10%= A|Z3t diethylene glycol(Sigma
Chemical Co.) 200 L2} 20 £L°] 1 N NaOH(Daejung
Chemical Co., Ltd.)& ¥l 37CoA 1A17F &9 HR-g-A]
A}, o]%F 420 nmZ TFEE 4511, quercetin
(Sigma Chemical Co.)& °l-&34 BEFAE A/Jsto]

FEehaols YL Aot

2.9, SHE W L =

2 Ago] ARE3E LNCaP-FGC(human prostate cancer
cell), HT-29(human colon cancer cell), B16(mouse
melanoma cell), MDA-MB-231(human breast cancer
cell, RWPE-1(human prostate epithelial cells)=
American Type Culture Collection(ATCC, Rockville,
ND, USA)ZEE EHEofdtol 10% fetal bovine serum
(FBS, GIBCO®/Invitrogen™, Gran Island, NY, USA)Z}
antimycotic(100 GIBCO®/
Invitrogen™, Gran Island, NY, USA)E 75t DMEM,
RPMI1640 ¥ Keratinocyte-SFM(GIBCO®/Invitrogen™,
Gran Island, NY, USA)Z AR&sto] 37CE 9% 5% CO;
incubator(SCA-165DS, ASTEC, Fukuoka, Japan)©olA]
Al Aot} Ado] ARSI

antibiotic unit/mL,

2.10. 31ALI7 5 FE229 JME F4 JH &4 FH

SHEUE 9 PAE FA JATS
sulforhodamine B(SRB, Sigma Chemical Co.) assay=
o|-gsto] S5t Aolfl= AlZ W Biide FS
FFEE Foto] AlE F4] A AE gRlste e

= =11

3289
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2, TCA(Sigma Chemical Co.)Z A& AZE 14 & A
Z e i A7 obrkAl X719 SRBE ZRAIA
Tris(Sigma Chemical Co.)& A&t SFLE &QIstH
HLee &, 2003). LNCaP, RWPE-1, HT-29, B16 ¥
MDA-MB-231 N ZE 3x10* cells/mLE 48 well plate
off FZAIZ] thg 24417 B3t vkl A A RS Yo
24A7F B9t A skt o] 12% TCA(Sigma Chemical
Co.)E 7 welld 300 p14 golFal 4ToA 1417 &<
TASE F 0.4% SRB(Sigma Chemical Co.) €948 dof
Ao A 3087 Al duldS dMstit o] B
H 1% acetic acid(Kanto Chemical Co., Inc., Tokyo,
Japan)E ©J]&3st ZF well& AASIL 10 mM Tris
buffer(Sigma Chemical Co.)E #7}sto] SRBE =9I o
2 A5HS 96 well plate®] &A ©ol 540 nmoIA &4
=& S5

2.11. EHxe/

AY A= 3RHEC] gt Bt 9 BEHAE HAIGH]
on, 7t Almdt 719 oAl ®sto] gt BAEAZ
GraphPad Prism 5.0(GraphPad Software, San Diego,
CA, USA)Z ©]&3t9 one-way ANOVAZ Aot
FAE 24 2 e-glucosidase A /449 7+ & 19 &
AA 59940 ti3t HSS Statistic Analysis System
(8.01, SAS Institute Inc., Cary, NC, USA}& ©]-&5}o]
Duncan’s multiple range test® %3] YEMHIL
(p€0.05), AANZ F4] A L/ et Z+ & 7HS] BAA
ool st 52 Dunnett's testE ©]-8-5t0] T8

s

th(p<0.05, "p<0.01 Z ""p<0.001).

3. 21t A &

3.1. ALIZ S =59 il 2
UA Wf 45ty AEHAS FIAA e &4 A
97| free radicald] 4 YA HAE Foisto] HF
ARl HH= A= AL FAsksolztal etk(Kang
, 2009). DPPH radicalZ &2 HepdE Wi Hlw A
3t free radical2A] 45050 Hold Az} Zgt
@ o Hglshe ZAow 4HA o

I~

et ¢ ol
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(Molyneux, 2004). HUE @7l 559 A4 39452
223t A3+= Fig. 1(A)°f YeH ALt Positive controlQl
0.1% BHT®} 0.1% e-tocopherolollA Z}ZF 92.23%,
91.62%% 7F¢ 2 DPPH radical £A4%5E B3, &
FEF 250 pg/mLY] FEA= 56.12%% 7 W
A2 UeRglth SFATE 1,000 pg/mLe] BEOlA
05.40%9] 2A5< HolH sLojEA o F7lol= B
< Ueilth olekZ vigks 38004 242 250 pg/mL
o] SEoAE 85.0%, 87.06%2] ¥ S Hlon, &
3] oflgkE FE=2 1,000 pg/mLe] F=oA 92.10%2]
2SS Holn &5 F 7MY Hold 845 Yehilth

ABTS free radical @418} E40] Sl Al&e}t vhgst

W =69 Mo HEAL 9 9L FEYoE My

s

100 OWater  DEtOH BMeOH
a a a a a a
90 ] o ¢ b = —
=3
T 80
-
3 70 d
=1
S e £
2 60 f =
5 —
=4
2 50
E
&
3
k=1
£ 30
T
g
o 20
10
0
0.1% BHT 0.1% a-tocopherol 250 500 1000
Concentration (ug/mL)
35 OWater OEtOH BMeOH
a a
3 % a {»
s u
[3
<
o b
g 2 be
Py c be
=3
s
215
2
<
1l d
0.5 | H
0

0.1% BHT 0.1% a-tocopherol 250 500 1000

Concentration (ug/mL)

o|F ol&dl FXLE Z7sto] st L AT
AHRe 5, 1999). &, ogr= U Hghe
radical 27 4 Fig. 1(B)°l HEHIeh 2E
L EHoE &0 Frite A EHX
DPPH radical &7 &4 A7l 2 & 589 a7t
1,000 pg/mLollA 86.27%2 7V =A Yebgdtt. ofgtEat
Hehe 2552 1,000 p#g/mLe HEOIA 242 81.90%,
83.52%% YEFH=t], o]= positive control?l 0.1%
BHT(77.32%) ¥ 0.1% e-tocopheroli-(66.04%)Ech
w2 4ol Y= AeE FUHYU DPPH radical
scavenging &4J°] ABTS™ radical scavenging 4%}
Ag/go] 2 A2 DPPHE 20l radicalg& A4st,
ABTSE ¥ol2 radical& AJ/dsto] dgst= 7149 £4

AL
2

(B)
100 OWater  OEtOH  mMeOH
% . 2 p
80 ]
h . )
70 ‘I‘ $e
60 E3

ABTS™ radical scavenging activity (%)

50 f

30

20

0.1% BHT 0.1% a-tocopherol 250 500 1000

Concentration (ug/mL)

D)

Hydrogen peroxide scavenging activity (%)

120

=
=]
=)
o
o
®
@

OWater DEtOH =MeOH

a

=3 @
S S
-

@

<a

+a

S
S

N
15}

o

0.1% BHT 0.1% a-tocopherol 250 500 1000

Concentration (ug/mL)

Fig. 1. Antioxidant activity of Fuonymus alatus wing extracts. (A) DPPH radical scavenging activity, (B) ABTS™ radical scavenging
activity, (C) reducing power, and (D) hydrogen peroxide scavenging activity. Data values are expressed as meantSD of triplicate
determinations. Different superscripts indicate significant difference (p{0.05) by Duncan’s multiple range tests.
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o] A& t¢21, DPPHE 7
=49 it avks AT 5 9
A Aol Eafi=o] Alm W R4
A S 2R SFT & %EHE Zol7} Qlck
(Arnao, 2002; Kwakd} Choi, 2015). Wb & F&E50|
oty WS FEEET Bt £2 AR A7t
Reducing powere #40]- 2217191 Fe3+7} P2
7HA 1 Q= B3t Hkgsle] Fe'2 Xﬁ’fﬂ— g
Sk WO SRR W7l 35859 SlgS okt 2Y
= Fig. 1(C)2} ZtHMeir 5, 1995). 99 ABTS™
scavenging &/} H|SSHA| 1.—_59,]_‘/:_5@'95 2Hgeo] 7t
Sk 202 UEPton, mekg 2559 4% 250, 500 ©
1,000 p#g/mLe =04 1.04, 1.90 ¥ 2.842 7P =&
LS YERRITE HAIRE 1,000 pg/mLe] FEollA 23t
oetE 25 747} 2.67, 2.8302 HgtE F2EI} vt
P o S| Zpo|7t A YERA] Aot
Hydrogen peroxide free radicalo] of17] wj&oj
AU =742 FAT a4 o3 Sg4AE Aot a5
oj2¥} ¥hgstA whEo] et EA4e M=
radicalZ A/d5ta DNA ¥ ©ld 58 SAA)7|= 20
2 9#Ad 9tKKang 5, 2002). SHEUFE 979
hydrogen peroxide &7 &4 Z3t= Fig. 1(D)°t £t
Zt positive controll 0.1% BHT®} 0.1% e-tocopherol
olA 96.92%, 71.26%2] £A B4 AT 4 AL,
71 /0] =2 ot FEE41 250, 500 2 1,000
pg/mL FEOA 92.44%, 94.45% L 95.53%5 LEFHC
o Hehe FEZEFIME BEEE 90.64%, 93.51%,
95.08%% 7]Z3}9] positive controLe} H|SS A4S Lt
Bt B9, & FE271A= 1,000 #g/mLe] &9
Al 80.20%2] 4&A E4Z HolHA AWAHoRE Hojd
hydrogen peroxide 47 .&347} ZRI= A
Hong 5(2007)2 AHATUF €718 f718W= F&5t
Oﬂ,Q_ IIH o]—/x}-g]— o]—x]@_l,]-/\]—g]- ol o]—ﬂ]/lﬂ‘:' _QJ-k]O] o]—]:]—
I HASHYIN, o] SR g AeE, HeE 5
o] ik}t EAo] Lt 2 9] AXe} FARSIITE Oh
5(2005)2 771 &HIE o83t AEA FE=0] HE IR}t
&, alkaloids ¥ terpenoids 59| AEA} skgHzEof oJs)o]
FAks= 7HA AL gloH, d4 FEEE AYsE "ol

18ufelgt 7H8-at= of X4

ABTS= #7181
ol

A 25

gk
IUJ

<
T
Bl
ki3
=

19

iy

0
il

=
=

o

ko)

radical

hydroxyl

1o
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TEA) ThgAle] ofste] gk
52 de Aol iﬂﬁ} ot J8ng st g
FE=9 FHold st B4 uﬂl‘ﬂr%}g alkaloids ¥
il 3R] b
Ao e =43 Aol 9g AR 1% e, E3% Kim
SQ021)E i FAS AL A 2719 @) 2%
Eo| |75 4Gk, FEA 59 Vs

SR wEbA S 7l $EE2] FHold et
5o tiokel A&t dxlo] 9L Ao

3.2, 3HALIF B F=59 a-glucosidase X =&
a-Glucosidase7} AA=H &7 Yo 2A5t= FFY
ZtEsl7E A=, AF FAT T Sl EolElE
A S AP 4 JAtHKim 5, 2008). of°] @} o-
glucosidase A B2 &7t 2, A= Fig. 29
YelH At Positive control® ARESH 1% acarbose:=
64.8%°] A G HAI, & FEEZ 250, 500 ¥
1,000 pg/mLe] wXolA 30.84, 64.97, 82.17%2] JA|
2= U sk & o r E4o| Tk AF=
ettt §9] gt} HghE FEES HE 5RoA
90% o9l &4dE HolH w2 e-glucosidase JA|
S Ueiditt= AL dRIg & Aot Kim 5(2022)
< A2Y G vheA BEoj|A ST &0 @4 U
AT =5 AR AAaNZleH, W el

]
=3

OWater DOEtOH ©BMeOH

o

S
-3
a

o

ab ab a a

|

3

8

f

|

1% Acarbose 250 500 1000

a-glucosidase inhibition activity (%)

3

o

Concentration (ug/mL)

Fig. 2. a—Glucosidase inhibition activity of Ewonymus alatus
wing extracts. Data values are expressed as meantSD of
triplicate  determinations.  Different  superscripts  indicate
significant difference (p{0.05) by Duncan’s multiple range
tests.
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‘

S FYFoR JI7MAFH T skt ol 2 A+
A9 g-glucosidase JA| EAg3 Telo] Q= Foz A
Zrel ot

d

3.3 sHIIF HH F554
thF

He4 SidES e F20F EAS 7= 234 o
AAREE] SPUEA A - A 0 ' AjEHZdS A A5
Arsl gk 3FF 7R SR S0] AEs7|SS 714
= A0& A Uhlee 5, 2012). SHHURE 7 =&
=9 $EY¥s 4 EStELolE T Table 19 YEr
Utk &, g 2 HEge 2289 SEYHE T2
613.9, 867.8 ¥ 851.7 mg%°]il FZeH 1ol
547.4, 551.7 @ 521.7 mg%& Uebgth webA ojeke
F259 FEYHs § S icolt o] 7P w2 A
o2 FIFGIcE Oh 5(2005)0l w2 SHE 9 A
259 ZodE IS 10.6 mg TAE/go & syt
Gl o8&t &3 £ A} v|wsto] kS uf AT
5] B2 E9¥E S VAL Qe Ao R weEy, o}
AR 97 2259 w2 E9vs 9 Eeti kol TR
o tisto] FHojt FHAkSE B4 U g-glucosidase JA| A%
< 4= A0E ArdH

&2l 2 55125 0/E
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3.4. ST S F=59 HE F4 JHs

SAIAAZO] TSt AL HALEZ] 9 DNAS] £ARS
Aokl St f-HAF S0l 5& Yo A Aol
Ao PAlE=Z Wols= Aer d2A ArHKhandrika

5. 2009; Park &, 2012). 3450l Hold EjH=4

Table 1. Total polyphenol and total flavonoid contents of
Euonymus alatus wing extracts

Sample Contents (mg%)

Total polyphenol (GAE")

Total flavonoid (QE?)

Water 613.9£17.2 547.4£110.6
EtOH 867.8125.5 551.7452.8
MeOH 851.7+16.8 521.7433.0

UGAE, gallic acid equivalent.
2QE, quercetin equivalent.
Data values are expressed as meantSD of triplicate determinations.

364

slghEo] FAEES ke U9 A7t Haso] 2 A
T ST I7 2559 ofF 7HA] DA 7 A
Ao tfste] Lol YrhLin, 1995). MDA-MB-231,
B16, HT-29, LNCaP M|EE o]&3t SRB assay 23+
Fig. 3] YeSIth oA SAE A9l B169] 35 2
SHUR 97 2259 2E SEolA 90% oo Alx
BEEE B0 FY8Q A2 4 A4 a3E YeiA
&kt WhHo] MDA-MB-231 QIZF 44t Ao 3<%
& 22504 50 pg/mLY =2 A543 1 81.59%
9] ME BEES BN, 22 FLolA e 9 vgkS

322 27| AE HEES 51.66% 59.67%2 A
2 AE Y PSS Lehiet. A A A

HT-290]14 ofg& &
7+ 84.1%, 19. 94%§

2 25, 50 pg/mLe] &l Z
2 AE 2SS e o2
il g FEEME EOE2H 0 AX JEE
o] Ztadhe B HIrh A APAY A2l LNCaP
qre &, ofete 9 e F58 247 50 pg/mlY) 5=
oA 76.7%, 19.1% H 31.6%2] A|E AEE&S YeR o]
et 2229 A4 YAE F4] dAlso] 7F Hold
Ao RIF ). E3L, SHIUE I FEEI AE S
4] A 50 YA o] Eo]F o0& LEfh=A] gotr 7] 9]
Sto] 017k AP A AN I RWPE-12 o]-&3lo] Alx =
&5 RIS EQIT IR G F2E BE FEolA
90% o149 A BEES HolH A 4o FFE H|X]

N
S

OMDA-MB-231 0OB16 OHT-29 ©LNCaP BRWPE-1

=
3

HREE T

Cell viability (%)
& 8 8

8

o LLI
Control 2 50 25 50 25 5  (ugimL)

Water EtOH MeOH

Fig. 3. Cell growth inhibitory effect of Euonymus alatus wing
extracts on MDA-MB-231, B16, HT-29, LNCaP and RWPE-1
cells. Cell viability was determined by SRB assay. Data values
are expressed as meantSD of ftriplicate determinations.
Significant differences were compared with control at ‘p¢0.05,
“n(0.01, and “'p¢0.001 by Dunnett's test.
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