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Abstract : In this study, the antioxidative effects, inhibitory effects on elastase, and
components of Securinega suffruticosa extracts were investigated. The free radical
(1,1-diphenyl-2-picrylhydrazyl, DPPH) scavenging activities (FSCs) and reactive oxygen
species (ROS) scavenging activities (OSCso) of extract/fractions from Securinega suffruticosa
were measured. The aglycone fraction (9.04 + 051 gg/mL) and 50 % ethanol extract (1.05 *
041 ug/ml) showed the most effective scavenging activities. The protective effects on the
rose~bengal sensitized photohemolysis of human erythrocytes were investigated. The aglycone
fraction exhibited the most prominent cellular protective effect (tg, 102.77 = 537 min at 10
ug/mL). The inhibitory effect of ethyl acetate fraction on tyrosinase were of examined (210.0
+ 1.02 pg/mL). The inhibitory effect of aglycone fraction on elastase were also investigated
(176 = 1.26 pg/mL). These results indicate that extract/fractions of Securinega suffruticosa
can function as antioxidants in biological systems, particularly skin exposed to UV radiation
by scavenging 'Oz and other ROS, and protect cellular membranes against ROS. Securinega
suffruticosa extract could be used as a new cosmeceutical ingredient for whitening and
anti-wrinkle products.
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(USAA AFE, 38 E37]=  Berthold
(Germany)At8]l 6-channel LB9505 LTE, pH
meters Istek (Korea)Ab AE& A48l

(+)-a-Tocopherol (1,000 TU vitamin E/g),
L-ascorbic acid, EDTA, luminol, heparin, %
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g AHE-3E  1,1-diphenyl-2-picrylhydrazyl
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Fig. 1. Scheme for preparation of compounds
from Securinega suffruticosa (stems).
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o2 EZAY AHEE S A7 o] Yyehd
RL, FNE 2AEAYY Arie gEdde
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ool ATt FLH AL ojn FYH
Wlol met =3P3ck Ao AHEE HEF
HetAde 700 nmolA optical density(O.D.)7}
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2 #&d & (Whatman laboratory sealing film,
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min E¢F FFAEIEY. FX2AF B¢ F &
¥k-2 (post-incubation) AlZbe]l wWE P9
FGAAEE 15 min A2 700 nmolAN F3
% (transmittance, %)2%8 T3t o] #}F
qA HEF dAgde FFxo Frte HIET
o] $¥A ) nlag BE A4¥L 20 C ¥
2444 stk FuNeE FE2E9 283
o] v|X|&= EH}+E post-incubation A+ £F
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units/mL) 0.1 mLEZ 7}3F & 37 TelA 10
min ¥ &2 #jFAzIth 10 min §F W&
FEL 4% 30 Yo WEE FTHAIL,
475 nmol A E25E AT} Tyrosinase A
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2.6. Elastase XMall#N &3
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Tris-Cl {(pH 80) 0.12 Mol elastase 7]2 ¢
N-suceinyl-(Ala);-p-nitroanilide 1.0 mMo] &
31# buffer 1,300 yl.o FAAEEY 75 uLo}
buffer 925 ylL& #H7}sled 25 ColA 10 min
%<t pre-incubation & F 7)) elastase &
HE 100 gl H7HAFEE 0.0025 U/mbL)sky
25 T F#848d4 10 min Qg2 &
410 nmell A F2EE 439 2T A
BN ABENeZ AbgE 292 100 ul A
7tetget. Blank®  N-succinyl-(Ala)s—p-
nitroanilide”t 3% $&F&9 dA 012 M
tris-Cl buffer 1,300 gL H7tstgow, ¥ &
v AgTd 5439y
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3.1. o‘[HW’al FEEQ 58
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< 189 %, ethyl acetate £3& 025 %,
0.24 %°l|A ).

=
.

aglycone £8&
3.2. M| =82 Sits #M

3.2.1. DPPHY & o] 8% free radical &4
g4
AR ekl ol Ggata T 22 ghrgdo|
o)) MAE A Atz v 2HEA3 34
53 Agurgoltt (+)-a-Tocopherol %
BatatAle Adurdofa 1A vdr"‘”l@]r\’»}q
o i 'T7H51 gt AHRkeg FAA

do off AL Y 1o o

o ou £ FAR FHLIE FatsA e
#He oA free radicale! DPPHSS ¥H8
& B8] do} B 4 st

FuRe £7) FE2E9 U8 24 5

Foyae E719 FZ2E 2 2Fo U free
radical 2784 &3 HIe Fig. 290 JER
Aok BN E719 free radical 2AHEA
(FSCs0)& 50 % ethanol & &2 4312 = 1.96
ug/mL, ethyl acetate 28L& 128 + 141
ug/mL, aglycone ¥8& 9.04 + 051 pg/mL=E
Ur"E}r»%V’r Boie] %719 aglycone ¥8& 1

A2 A3 (+)-a-tocopherol (889 + 293

yg/mLJJr HZd 2 u {FAE &2A4 848
742 Ao #Hch

{FSCy wgimb)

Free radical scavenging activity

50 % EtOH extract  EtCAcfraction  Agiycore Fraction {

-Tocopherai

Securinega suffruticosa (stems) Standards

Fig. 2. Free radical scavenging activity of
extracts and fractions of Securinega
suffruticosa and references.

3.2.2. Luminol %3 ¥ & o] &%
Fe"-EDTA/H,0: Aol AdolA 24
2 A2A EREFLES)
Luminol Fe”-EDTA/H0, AllM A%
ROSe 2l&] 2bslslo] E% e o=y
Aol # & @b 3(420 ~ 450 nm)E Je AL
2 deA ook #uiMel o FEET B9
AN A AN (FEIET, 085G 50 %
ethanol FZE°] 1.05 + 042 ug/mL, ethyl
acetate ®¥o] 805 * 139 pg/mlL, ¥ Z
aglycone ¥&9] 305 = 1.35 pug/mLo.2 UE
wok Fig. 34 Re wheh @o] Fune &
719l 50 % ethanol FZ%°] ethyl acetate &
ol &8 AAANZ BEF R Z440r &HA
gyol F& HoFEATH 50 % ethanol F5F
& vlaE A g ARE$E L-ascorbic acid (1.50 %
085 pg/mL) 2ot & A48 vehUY.
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050 % EtOH extract
& EtOAc fraction

B Aglycone fraction

Relative protective
effects for erythrocyte
w

3 30

10
Concerdralion {pug/mb)

Fig. 3. Reactive oxygen species scavenging
activity of Securinega suffruticosa
and references in Fe*-EDTA/H,0;
system by luminol-dependent
chemiluminescence assay.

3.3. 0,22 |5= AR M7 uizlo
CHEt MEZEE &1}

A4 re] Ok FE2E9 MNERIEAHS
rose-bangal & slollA Al AT e
ol 15 min F£A F '0, 59 SHNLFOE
=g AT $EAHEE dukS At W
g 24gor Tl gExzFe A$ AEs}
50 % B3 E=d Ads A ok 310 +
1.0 min2 2 Yetwth oz F£E59 £33
AA A% 2% HHE Fig. 49 50 ehych
AT AE7E 50 % Ty H ey dEE AT

A FTE gEH(tmo] 77 3990, 102.77,
14125, 15827 min)e.2 AX #A3Z A3
. o8 HET (1 310 mino2 i At
A 3o E Fig. 49 YerIict $Y FEA
3S& AlAF aglycone & o] ethyl acetate +
FrHck 28 AERTHAHE B AL FoK
2] &7] aglycone £8o| AEdoe HI3}
Axgd y=ze AF7 ¢ Lolgds yehuH
ol META dojubs A 93 <
A Ao itslet AMEot A F aglycone #F o
Bty o] E&FoR TS HAFa .
sdopstale] ARl ruting 2709 D(rutinose)
o] A%3 HelZ rutin B2 FANA E E7
Aol FAE AE 2o HId AFH
oggo]l glo] MERE FFHE @A e

BRI CREE

Rog HJaHoAth HERIZZHLS 10
pg/mlL XA 50 % ethanol FEFE (Ts0,
21.03 min) < ethyl acetate #¥ (40.73 min)
< aglycone ¥#(102.77 min) 2.2 F7HIS
t} o]& YRT (10 = 310 min) o2 Y 4
A go® Fig. 59 Jehlsde nuEd=
A2-3F L-ascorbic acidt 84 FAAstAI 24
Az AERETEAE Jehlx] FHrt

o @

(OSCey, Hy/mL)

ROS scavenging activity

B

50 % EtOH extract EOAc fraction  Aglycone fraction  L-ascorbic acid

Standards

Securinega suffruticosa {stems)

Fig. 4. Cellular protective effects of
Securinega suffruticosa
'0,-induced photohemolysis of human
erythrocytes. Relative protective
effects = sample Ts/control T
(Control; 150 = 31.0 £ 1.0 min).

&
&
Pt
bs

EtOAcfraction Agiycone fraction {+;-a-Tocophera! L-ascorbic acid

against

Secwrinega suffruticosa {stems) Slandards

Fig. 5. The effect of extracts and fractions
from Securinega suffruticosa and
standards at 10 pg/mL on the
rose-bengal sensitized photohemolysis
of human erythrocytes. Relative
protective effects = sample Tso/control
15 (Control; 150 = 31.0 = 1.0 min).
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Fopmel £719) ethyl acetate ¥82

#<el (+)- a-tocopherol®} £Ug AMEHF &
= B, aglycone 2L 1 ~ 50 pg/mL
FEOA (+)- a-tocopherol BT} # M ERD
AHE vedn 10 pg/mlel $U sEA
Fohdel 719 aglycone 8 (+)-a
—tocopherol®] T #f oj4te AERZ ETE
B3

3.4. Tyrosinase X3l &4

Wby Ao gloja] B A E 4+ tyrosinase
ojt} o] AL tyrosineLZHE A FEE @
B AEAE B4 2 tyrosinesl A DOPA,
DOPA°I A DOPA quinone, Z1&]3 DHI =%
B eumelanin®.2¢] F&-EL Fv| dl=d #4
L=

ozl £7) 28 2 £99 tyrosinase
He) g4 &4 dAE Fig 69 Ve
Baiale) 50 % ethanol % EL tyrosinase
A ggdel AY YERA ¥EUthdata not
shown). ethyl acetate ®# 9] tyrosinase A3l
FAIC 21000 pg/ml, aglycone 3
30200 pg/mLE wpeERTh Fope £7]9
ethyl acetate £8-& v w1 A AR8<¢ arbutin
o A3 &4(226.83 pg/ml)# FAS A3 &
4 Rk weEba] o) ethyl acetate
Fig FAE 88 4% vggHst s
Aog Apg v

EtOAc fraction Aglycone fraction Arbutin

- . e
ReCurineis 3yt

2 {stems) Stardards

Fig. 6. The effect of extracts and fractions
from Securinega suffruticosa  and
standards on tyrosinase.
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3.5. Elastase Xl &4

AR B gAts ol o fdEE
5 27 Zo &4 5= matrix-
metalloproteinases (MMPs)® ¥ 13, 53]
FEAAT 2HE BA7 doh MMPsE o] F
= FaA4B 02 collagenase, gelatinase %
elastase £o] glon, Hfe GaEtL 9 FE
MAol| glojA elastased A A2E A% F
f.ghe},

Boe] FEEY elastase A3 T 53
A#E Fig. 7o) vebldel ozl 50 %
ethanol FZ2E L clastase AsjEAol A9 U
Ehtx] 9r9rrh(data not shown). Ethyl acetate
B89 elastase A 844 UICxo)S 652 ng/ml,
aglycone 82 176 pg/mLZ Yebstel 3
Me] 2719 aglycone ¥3& wjwEZHR] FF
A4 ¥ kaempferol (136  pg/mb)#
oleanolic acid (137 pg/mL)%t FAH A& &
e o webs Foipnel el aglycone #8
& FREA $43% A$ FEAML 24t Y
& Ao w Aa¥ch

2

EYCAg fraction  Aglycone fraction  Kaempierol Oleanolic acig

Securimega suffritivase islems} Stapdars

Fig. 7. The effect of extracts and fractions
from Securinega suffruticosa and
standards on elastase.

4. B2 B
1) Fuie £7)19 50 % ethanol FE2ES
FEZL 1890 %, ethyl acetate ¥

025 9%, aglycone ¥8& 0.24 %o]%it},
2) Free radical 2A&AFSCs) 50 % <l
g8 ZE&Eo] 4312 ug/ml, ethyl



acetate ®8o| 128 ug/ml, aglycone
g& 904 pg/mLE eyt Fdine
£719] aglycone 82 HAEHR AL
3t (+)-a-tocopherol (8.89 ug/mL)3} ¥] W
g E o, §A8 A 48 A AL
2 FgAHArt

3) 44 2AFH(0SCa) 50 % A2

Z#Z8o| 1.05 ug/mL, ethyl acetate 3|
o] 805 pg/mlL, aglycone H&o| 3.05
ug/mLE etk Foixe] £719 50
% ethanol % 89| ethyl acetate ¥ ¥ °]
U ZE AAANZR 2R @442 &
Aol € RAFAY. 50 % ethanol
FE2E2 YuEHZZ A3 L-ascorbic
acid (150 pg/ml) Bt} 2 #A4E Jehy
Ak

4) ‘0,0z fxd Az s rﬂa B3

5

R

g4 AgadA Foxny FE2EF 2 +F
& 50 % ethanol FEFE (1% = 21.03
min) < ethyl acetate 3 (40.73 min) <
aglycone ¥38 (10277 min) £2.& &7}
gttt FuiRa £719 ethyl acetate ¥
Ze nEEAS rutingd Y3} AERF
ENE B9, aglycone ¥E2 1-50 p
g/mL FX9A rutin, (+)-a-Tocopherol
I RS W 2 AEXRI a5 e
A=

Tyrosinase A 3} &A1 (IC5)2 ethyl acetate
3ol 2100 pg/ml, aglycone HFo]
3020 pg/mL2 YEpRth o F7]
9] ethyl acetate w82 w|® TA| YRS
arbutin®] A3] 2422688 pg/mL)¥}
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