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ABSTRACT

This study was implemented to investigate Antioxidant and Tyrosinase
Inhibitory Activities of Celastrus orbiculatus Thunb. climbing stem natural
product. The purpose of this study is to provided the basic data for
developing how to utilized Celastrus orbiculatus Thunb. native to Gotjawal
Jeju Island, South Korea and natural product-derived antioxidant.

As a result of total phenolic contents are showed the highest amount of
ethyl acetate(320.51 + 4.25mg/g), followed by n-butanol, chloroform, 80%
ethanol, n-hexane and aqueous from Celastrus orbiculatus Thunb.. The
climing stems showed low amounts of flavonoids in all of fraction from
extract and a extract.

In antioxidation activity ABTS, RCso which was necessary concentration
for expressing the 50% inhibition activity. n—butanol fractions that value is
(462 + 0.20pg/ml) was the highest in ABTS. ethyl acetate(5.69 + 0.25xg/ml)
was the second highest value after n—butanol. Especially, antioxidative effect
higher than BHT in n-butanol and Ethyl acetate fractions over 12.5ug/mé
concentration.

In antioxidation activity DPPH, RCs0 which was necessary concentration
for expressing the 50% inhibition activity. n—butanol fractions that value is
(2098 + 0.51pg/ml) was the highest in DPPH. ethyl acetate(29.24 + 1.05xg/ml)
was the second highest value after n—butanol. Especially, antioxidative effect
higher than BHT in n-butanol and Ethyl acetate fractions over 6.25ug/mé
concentration.

n-butanol fraction showed the highest DPPH and ABTS radical scavenging

activity. ethyl acetate was the second highest value after n—butanol.

_iv_



Inhibition of Tyrosinase activity, ICs0 which was necessary concentration
for expressing the 50% inhibition activity. ethyl acetate fractions that value is
(78.06 + 1816ug/ml) was the highest in inhibition of tyrosinase activity.
chloroform(79.67 + 1357ug/ml) was the second highest value after ethyl
acetate. Especially, antioxidative effect higher than arbutin in ethyl acetate
and chloroform fractions over 25pug/mé concentration.

Correlation coefficient between active components and their biological
activities of climbing stem extract and fractions were found that there are
some high correlation of Phenol, ABTS, DPPH, and Tyrosinase.

Based on the findings above, Celastrus orbiculatus Thunb. has the
possibility to be utilized as a natural antioxidant or cosmetic products to

replace the synthesized antioxidant, BHT.



et = (Celastrus orbiculatus Thunb.)& $-guvel 52 Ux]2hgk 4k
NA Al B F v EFPUHENE) 9L WA Eolth & 7PEAE A4
= TS dEAQ ToE W o|AdHdAANRE & A FF A5 7R
A& stk 2digEAged dE] REse FobAlold @EAEF ol thKim, 2013;
°], 1980).

St A At vty F 3 (Celastraceae) =Y4 =<4 (Celastrus L) 2%

v =S v &3] v = (Celastrus orbiculatus var. strigillosus), &

o

Hl
[

¥ = (Celastrus orbiculatus stephanotifolius Makino), H & >=89 = (Celastrus
orbiculatus var. sylvestris), 3)¥ =89 = (Celastrus orbiculatus var. punctatus),

b =vle F(Celastrus  orbiculatus  for.  aureo-arillata), =X Y5-(Celastrus

)

flagellaris) %5 7%°] Qom AAZHoRZE oF 30F0] B¥Esal A=A} Lo A
ojuf dufjo] A7le] wWol7b vk FE GHLY WAHRGHEME SERN)EA
A2 ghFolm Zo] 5~10 cm, YH] 3~8 cmZA] #o] st W BES T
=1 7Rzt FU7F i dHe Aol 1~25 ecmelth £ gEAbE et 3
A7 mw2 AAY FA S 3 ol I 5~649el FEMom I FHAkk
A &= A=A tel 1~107h7F @™ 22 xdl= Zo] 3~5 mmolth.
ZHb Q13 329l & 747} SAo)al el 570e] 71 ol o b= 5709
e T Ul dEe] Ak dvle FEoli AF 8 mmA LY ATEA 10
dol FAo oo MR ek FA= FAN Fo|E Aol dvk(o], 1980).
=71 $Abs, BEle $Abs T, 92 FAbs ol s FE wiwel] AREE o

Gk GBS AT, BUW, TIEEF, AAT, 2P, 2o, FEEA



= AElE A= &34 o] tHGunatilaka, 1996; Jiangsu, 1997; Jin HZ, 2002;
Choi, 1991).

stA Akt Al el BHA, BHT, TroloxS Z 5= 3 @e axbsiA 7 7= o
UARE A AAkstAlo] g AvAbe] Yu e A FAbstAVE dEe R
Fold SEAPANA Eehde] Busa glo] A FabkstAle] ARgeo] A A

=
Fea glek webd woh @ ABRee] A FasAle] el o)

of AYTAFS FUANA FE HALSE HUtetd w9, FEAL T 298

et = Al s Bol /Eso] vk kxRt A AlA 3995 Fo A= Tk

Z4, tyrosinase &4 As] T AT WAL Qo olF Ao W
A MERA Ax WMol AFAFE Ade] shedAE FAAR W 754
S UEhda e Ade] AN A 84 HAS V1sR old g HEg
thu] Ho] Fasir) wiEe] ww 74 AFS HEE I A7 FEls)
of ww g¥rp FHojd Al AL v)Eeo] AAHF 27HETH(Jung, 1995 Kim,
2008; Cha, 2010).
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Fig. 1. Celastrus orbiculatus Thunb.



80%(v/v) Ethanolic extract of
Celastrus orbiculatus Thunb.

Evaporate

Dissolved with D.W

<— Addition of n—-Hexane

n-Hexane fraction Aqueous layer

<— Addition of Chloroform

Chloroform fraction

Aqueous layer

<— Addition of Ethyl acetate

Ethyl acetate fraction

Aqueous layer

<— Addition of n-Butanol

n-Butanol fraction

Aqueous fraction

Fig. 2. Solvent fractionation of Celastrus orbiculatus Thunb.




2. Phenol &2f M

< ¥

[€)

i)
iy
ot
o

g BEAe Folin-Denis #2149

WA sto]  ARRSEAT
(Singleton, 1999). FZ9 2 3 E(80% ethanol, n-hexane, chloroform, ethyl
acetate, n—butanol, aqueous) 2}z 100ulol 555 5000 —L2] 32 Folin—-Ciocalteu
Aok 50ulS Wil wASHA E357] ¢ vortexingS A A Shal 57 WEg-S)al
20% NaCOs= 300 % Aol 204 S RESAIZl & 3R EA
spectrophotometer(Cary 50 Conc UV-Visible, Varian)E ©]-& 3

AbEtel 725nmell A FAEE S v & Ad2 T dotd F 33
ANsg o FEH = RBIE(R0% ethanol, n-hexane, chloroform, ethyl
acetate, n-butanol, aqueous)oll A2 & TF A& gallic acidE E-E4d 2

o] A& FEHHEIMoZRE GAE(gallic acid equivalent, mg-GAE/g)& 1}
EF] A o

3. Flavonoid &tgf &AM

T ZYEcolE 3 A A FookE kA AFT e A" WHES
Hgstol EA A THKIm, 2012). FE9d 8 F8E5(80% ethanol, n-hexane,

chloroform, ethyl acetate, n-butanol, aqueous)®l Z+7Z} 2006l 10% aluminum
nitrate 10003} 1M potassium acetate 100ulS &3 & 80% NS 46ml=
A7Fste] 408 Fob wrSAZIY B33 A SpectrophotometerE o] -8 3
A17nmell A F3 =8 ST £ AP Y oty & 33 AAEC
FEd 2 EIE(R0% ethanol, n-hexane, chloroform, ethyl acetate,
n-butanol, aqueous)o|A ¢ ZelH o= T A=HLS querceting FEEHE
sto] 9 Ao 2RE QE(quercetin equivalent, mg-QE/g)%® Y ERY
At



4. ABTS radical 2HEAN =3

ABTS #©tlZ 27 &4 542 Koo WWS WwHste] 24353 tHKo,

2016). 74mM 2 2°-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid(Sigma

N

Co., ©]3F ABTS)9} 2.6mM potassium persulphate &3 & A2 oFAoA 24
A7 A skl ABTS %ol A4 F ABTS+ §9& s4ste] 734nmelA 5%
T Fo]l 1.0nm AE7F HEE 34 ste] AREsth 843 ABTS+ &9 1800
of FZo = RBILE(Q0% ethanol, n-hexane, chloroform, ethyl acetate,
n-butanol, aqueous)S Z+Z} 3.125pg/ml, 6.25pg/ml, 125ug/ml, 25ug/ml, S50upg/ml,
100pg/mb =2 20E EFhsle] A2 oA 3087 WAzl F 734nmeoll

A FREE 4990 BE 29e $9 xzdckd 38 AAskdon ABTS
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5. DPPH radical 2 H&EAN =&

g E 2} 3o} A (electron donating ability, ©]st EDA) =42

J [
it
Lo
2

Blois(1958)¢] WH-& ®Wdste 7 F&55 % £38=(80% ethanol, n-hexane,
chloroform, ethyl acetate, n-butanol, aqueous)ol| ™ &2 &3tsle] z+zF 3.125
pg/ml, 6.25ug/ml, 12.5ug/ml, 25ug/ml, 50pg/ml, 100ug/ml E== 20W=Z e
0.15mM DPPH(,1-diphenyl-2-picrylhydazyl(DPPH) &< 180x0E 96-well plate
of Wo] A <A A 307 A ¥ multi-micro plate reader(Spectramax
th &
of
o

il
A\
o
Ol
ol
&2
iy

i3, molecular device, USA)E ©]&3}l] 517nmelA F3%=

A oty 33 A9 o™ DPPH free radical 4%

i
e
rlo
rlo

=
o

o]
rlo

b

ArA oz A9 DPPH radicale 50% AAstE=d Qs A o

RC502- 2 #7135} tH(Blois, 1958).

Inhibition rate (%) = [1-(A-B)/C] x 100
A : absorbance of the sample
B : absorbance of the blank

C : absorbance of the control



6. Tyrosinase A& =3

Agbd 2 A=A =4 A7, Aezts 5 de EEEo

ow QA WolAM= EIFo WeliAtolEdts AE o] Wefiadol A A
=, tyrosine< ATEAR tyrosinase s o] & DOPA
(3,4-dihydroxy-phe—-nylalanine) ¥+ DOPA quinonel # 4t} 2 F3 w8
ols Heldo]l AFA Hrh(Vile, 1993; Cha, 2011). A E Wil gFas 3
Al SR Z tyrosinased S Adlsle A A S FAE = Aol v
2dEs Fed vy 783 dHer HrPEa Jdv(Jung, 2003; Kim,
2003).

Tyrosinase A3 &4 542 Bernard® 2

jaii)
ok
)
e
g
ot
ol
2
s
e
rf
il
S

#3815 (80% ethanol, n-hexane, chloroform, ethyl acetate, n-butanol, aqueous)
10xt(final conc. 100, 50, 25, 12.5, 6.25xg/mé)°2} Mushroom tyrosinase(Aldrich,
Co., St, Louis, MO 63103 USA 314-771-5765)E 50mM phosphatebuffer(PH
6.5) A2zl = 20ul (500U/ml)S &3k oF(Bernard, 2002). tyrosines 3

St mixture(1 mM L-tyrosine : 50 mM phosphate buffer : 53 = 10 : 10 :

9N Azx I T 170uS 713 3 37C oFd) 30%3%t incubation 3 F
multi-micro plate readerg ©]-&3te] 490nmelA] FFEE SASILH Y

27 obel F 33 4¥e AN
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B oAFe BA Ay ghe 2= 2 gy o+ FEAAE Yo 7 A

F Wge SA AEs srI9g Z2af o SAS 908 AHEstden FEE
multiple range test, DMRT)& AF&3to] S A4 Folds Ak =3 3
E 2 Zgip o= 343l ¥ tyrosinase A A 7F A#BAES ¥ 7] 98t
Pearson’s Correlation Coefficient @ # Al 241 S 2 A] 8} %t}

("p>0.05 , “p>0.01, ""p>0.001)
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AFAT =8 gdE ARE 27 o &1 H d=FE7]E 2cm °l3tY A=
MAste] 39 &<k 80% ethanol® 33| WHE FZ3}9 T} ethanol & 92 o3}
A (No.2, Advantec, Toyo Roshi Kaisha, Japan)7} Z# 2+ &<lo]37](Buchner

funneD & ©]&3te] #Ade=3 ¥ e LEsdon, FE2d42 IJdF5=7]

egE FEES SR EFsel #d ZurE AHEEe] n-hexane,

chloroform, ethyl acetate, n-butanol, aqueous® A= E&stgdct 2zt &

g2 33 wtRow gstgon zbzie] fwj RIS 27]FE £ EddA
n-hexane 2.99g(11.87%), chloroform 0.15g(0.58%), ethyl acetate 8.74g(34.70%),
n-butanol 6.50g(25.82%), aqueous 6.81g(27.03%)= < 21 tH(Table 1).

Table 1. Yield extract and fraction from Celastrus orbiculatus Thunb.

climbing stem

Extract and fraction

Weight (g) Yield (%)
80% Ethanol (Extract) 26.77 8.92
n-Hexane 2.99 11.87
Chloroform 0.15 0.58
Ethyl acetate 8.74 34.70
n-Butanol 6.50 25.82
Aqueous 6.81 27.03
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Al

2. Phenol ZZF &

A&

A =27]

AW e s 2

KeX
o=

Ag a] 34

k!

0

FTH(Choe, 2008).
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7} e

RN
o=

Aelgd 7]

A

g
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_.ﬁo

7h: th(Seob, 2003). A o=

%

@ @]

2 o]gH7d o5 &

7Y A &

2

9] -

]

NV
o

7} A =

KeX
=

A}
= g F2 ethyl acetate(320.51 + 4.25mg/g)oll Al 7+

=
=

A #EAS gallic acid

o

[e>
)

—
fite)

_ZTI

—_—

w

2l

i
o
il

=K

ul
_aé
_zT

2 =AU EE ethyl acetate(320.51 + 4.25mg/g) > n-butanol(303.63

1
=

t+

> 809% ethanol(194.55

3.35mg/g)

1.97mg/g) > n-hexane(159.47 + 2.71mg/g) > aqueous(57.69 + 0.74mg/g)<=°] %}

t}(Table 2).

chloroform(262.19 +

3.10mg/g) >

t+

_13_



Table 2. Total phenolic contents of Organic solvent extract and Fractions of

Celastrus orbiculatus Thunb. climbing stem.

Extract and fraction Total phenolics (mg Gallic acid eq-g ™)V
80% Ethanol (Extract) 19455 + 1.97 ¢
n-Hexane 15947 + 271 ©
Chloroform 26219 + 3.35 ¢
Ethyl acetate 32051 + 425 ¢
n-Butanol 303.63 + 3.10 "
Aqueous 5769 + 0.74 *

Yng- GAE/g; mg- gallic acid equivalent per sample 1g.

The different letters in the same column of five different fractions shows the
significant difference by Duncan’s multiple range

test(p < 0.05).
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3. Flavonoid &2 &AM

ZgH -o]=%= = anthocyanidins, fla-vonols, flavones, cathechins 2
flavanones 522 FAEo gon, EA flavonoids %o wet Fakst &3
R DS A e AEEAdE A dvkal Btk polyphenolic 8Fgt
o] = free radicalS <+ A|l7]+= phenolic

al
ring?] EAZ A% Aoz AFHIAH FHAeE F A=A }FEe FFS

N
N
O
o
N
oo
=2
e
e
(il
M,
e
et
(il
ftlo
&
K
=
Ul
=t
8
Lo,
e

=
FAEAR SAsd.0m, RS querceting AH83H T,

Zg R -o)l= S n-hexane(8.68 + 0.4lmg/g)oll A 7Fd =qkom stk

i

A2+ n-hexane(8.68 + 0.41lmg/g) > chloroform(6.56 * 0.76mg/g) > 80%
ethanol(3.01 + 1.24mg/g) > n-butanol(1.91 + 0.31mg/g) > ethyl acetate(1.50 +
0.75mg/g) > aqueous(0.02 + 0.04mg/g)<=°] 2 tH(Table 3).
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Table 3. Total flavonoid contents of whole phenolic extract and its solvent

fractions of Celastrus orbiculatus Thunb. climbing stem.

Extract and fraction Total flavonoids (mg Quercetin acid ge-g ™)V
80% Ethanol (Extract) 301 £ 124 ¢
n-Hexane 868 + 041 *
Chloroform 6.56 + 0.76 ©
Ethyl acetate 150 + 0.75 ¢
n-Butanol 191 + 031 «
Aqueous 0.02 £ 004 ¢

Y mg- QE/g; mg- quercetin acid equivalent per sample 1lg.

The different letters in the same column of five different fractions shows the

significant difference by Duncan’s multiple range test(p < 0.05).
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4. ABTS radical 2HEAN =3

ABTS @tuzk 27 &4 =48 KyS,0:9be] vk o) A E ABTS #hy
Zro] Alm e A& kst - o&| dolo] AAFY goZd 5o A

g m 719 BYES 747 3125, 6.25, 125, 25, 50, 100ug/mle] &
ABTS &A &4 2345 YeErY I tH(Fig. 3 and Table 4).

Fig. 304 wHld = Z7] FE5E9 34 ABTS radical &7 A4 58L&
50ug/mb HEokg]l 80% ethanol FE#(94.2%), n-hexane(87.7%), chloroform
(90.1%), ethyl acetate(97.9%), n-butanol(98.1%) & &2 control thH] 85% ©]
Aol AAZEY FTES YerWon, 25ug/ml wEoldl ethyl acetate(95.3%),
n-butanol(97.0%) 8 E2L control thH] 95% o]A+e] &S veldlon 1250/
m  FEole] ethyl acetate ++8E(80.5%), n-butanol 8 E(85.6%)A =
control ©WH] 80%°]de XS eI oW, 53] ethyl acetate &
n-butanol &L 125ug/ml ol wmole] Zzt A gASIA]l GRS
BHTEt vzt AY =2 Aikstgd& vebdtH(Fig. 3).

Table 494 ¥ 23 o] x=wtgdw &7]9 F&&, £3& ¥ ABTS
radicalS 50% A w] Q3 A 59 FEF(RCs)S n-butanol(4.62+0.201g/ml),
ethyl acetate(5.69+0.251g/ml), 80% ethanol(12.16£0.36pg/ml), chloroform(13.74+0.38ug/
ml), n-hexane(16.18+0.37ug/ml), aquarius(100.65+4.16pg/ml) =o & EFY;O W
n-butanol E & A RCxp 7 (4.62+0.20pg/ml) = 7FE =& A4S e
(Table 4).
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# 800 EtOH #®n-Hexane # Chloroform =Ethylacetate # n-Butanol Il Aquarius B BHT
Extract fraction fraction fraction fraction fraction

=

(5]

=
i

100 ~

80 -+

40 4

20 -

ABTS Radical Scavenging Activity(%0)

=

25 12.5 25 50 100
Concentration (ug/mé)
Fig. 3. ABTS radical scavenging activities of Organic solvent extract and

3.125

Fractions from Celastrus orbiculatus Thunb. climbing stem
The different letters in the same column of five different fractions shows the

significant difference by Duncan’s multiple range test(p < 0.05).
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Table 4. ABTS radical scavenging activities of Organic solvent extract and

fractions from Celastrus orbiculatus Thunb. climing stem(mean=SD)

Extract and fraction RCs (ug/m0)"
80% Ethanol 12.16£0.36
n-Hexane fraction 16.18+0.37 ®
Chloroform fraction 13.74+0.38 ™
Ethylacetate fraction 5.69+0.25 ¢
n-Butanol fraction 4.62+0.20 ¢
Aqueous fraction 100.65+4.16 @
BHT? 5.38+0.11 ¢

1) RC50 : Amount required for a 50% reduction of ABTS free radicals after 15 min.
2) BHT : Butylated hydroxytoluene.

The different letters in the same column of five different fractions shows the
significant difference by Duncan’s multiple range

test(p < 0.05).
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5. DPPH radical 2 H&EAN =&

DPPH:= o7& A& H= vlad AT free radicalz Fatstedol o

AL gojol ola] A xlapatst Axubgol] Bolsh= A3 free radicale] o AA
=g A eR 4T 5 Avh(Kim, 2009)

Al zste] DPPH 24 €4S 54 23E UelAtH(Fig. 4 and Table 5).

Fig. 4ol =vgd = &7] FE589 8% DPPH radical 274 4552
50ug/ml & Eoke] ethyl acetate(61.4%), n—-butanol(70.6%) 38 &- control tH]
60% ©o]d2] FAS YEelHlom 25ue/ml FEotd] n-butanol(55.0%) =3 ES
control ©H] 55%0°]/de] A4S YEFH O™, 80% ethanol(35.8%) FE=,

o vl
30% ©°l’e] DPPH radical &7 @45 #& E3lth 53] aquarius #8285 A

oI BE F¥=2 6.20ug/ml o] oty Azt fAdAsAl FAA =T

n-hexane(34.2%), chloroform(32.1%) =38 &4 25ug/ml &=o}2] control

Table 594 ¥i= Z3 o] x=wtgdw &7]9] F&&, £8= ¥ ABTS
radical 50% A d}st=H 23 FEFH(RCs)S n-butanol(20.98+0.51xg/ml), ethyl
acetate(29.24£1.05uxg/ml), ethanol 8096(48.09+1.67xg/ml), n—-hexane(51.58+1.15ug/
ml), chloroform(56.34+4.09ug/mf), aquarius(445.53+69.09ug/m¢) o & EFY; O ™
n-butanol 3 E A 7FE =& (20.98+0.51ug/ml) RCss YEFW A TH Table 5).

ol og 7HA FE=9 #H= ol DPPH radical £71%5 3% ol=A %=

7]

)

H
3 #AZF Aok (Zhou, 2006). WA DPPH radical &7% %3 Z@ ¥ =3
ABTS radical 275l A ethyl acetate ¥3 =3} n-butanol E3 &2 L7 50l

= O O I~
N EFEee T A
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# 809 EtOH #®n-Hexane # Chloroform = Ethylacetate # n-Butanol W Aquarius B BHT
Extract fraction fraction fraction fraction fraction

co
=
]

ba
E

o
=
1

.
o
1
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Fig. 4. DPPH radical scavenging activities of Organic solvent extract and
fractions from Celastrus orbiculatus Thunb. climbing stem

The different letters in the same column of five different fractions shows the

significant difference by Duncan’s multiple range test(p < 0.05).
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Table 5. DPPH radical scavenging activities of Organic solvent extract and

fractions from Celastrus orbiculatus Thunb. climing stem(mean=SD)

Extract and fraction RCso(pg/me)"
80% Ethanol 48.09+1.67 ¢
n-Hexane fraction 51.58+1.15 ©
Chloroform fraction 56.34+4.09 ¢
Ethylacetate fraction 29.24£1.05 ©
n-Butanol fraction 20.98+0.51 ¢
Aqueous fraction 44553+£69.09 @
BHT? 122.01+9.73

1) RC50 : Amount required for a 50% reduction of DPPH free radicals after 20 min.
2) BHT : Butylated hydroxytoluene.

The different letters in the same column of five different fractions shows the
significant difference by Duncan’s multiple range test(p < 0.05).
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6. Tyrosinase A& N

Agbd 2 A=A =4 A7, Aezts 5 de EEEo
ow QA WolAM= EIFo WeliAtolEdts AE o] Wefiadol A A
=4 tyrosines T+ EZ =2 tyrosinase &4 93 34-dihydroxy-phe—nylalanine
(DOPA) E+= DOPA quinonelo.2 4Fst 2 F3F wkgo] 93] @epdo] A3tA
Hrh(Vile, 1993). A% Hepd2 9545 A7 StEE tyrosinase®] &4& A
dote AeddedSs A= Aol v s Fed vs F8F AT
W o s bl lok(Jung, 2003; Kim, 2003).

wEtg = E7]9 =& Z2H7F 6.25, 125, 25, 50, 100ug/mbe] == A| 235}
3 =4 A3l Uetlith(Fig. 5 and Table 6).
Fig. 5ollA =¥td = 7] 589 2949 tyrosinase A3]&4 552 100xg/
m¢ FE=ol@ ethyl acetate 8 &E |4 control 4] 59.5%<2] &S YEW S
], chloroform #8EAE 41.3%2 A4S e Th 50pg/mb § =0l
ethyl acetate + 8 &A= control HH] 39.5%¢°] &S yEFH S, chloroform
T8 EoM= 35.0%Y &S UERURITE 53] chloroform, ethyl acetate &3

of 25ug/me ol’de] TFR sotk Az FAn WAl FdEa arbutin® v

Hm

>~

o] tyrosinase # 3l &

Table 6914 H+= A o] w¥ld = F7]|9 F&&, #8 &% ¥ tyrosinase:
50% FAS Al st Zast %E3HICs) S ethyl acetate(78.06+18.16ug/ml),
chloroform(79.67£13.57ug/ml), n-butanol(235.91+23.75¢g/ml), n—hexane(261.18+64.81
wg/ml), 80% ethanol(520.53+25.97¢g/ml), aquarius(1094.44+247.17ug/ml) =2o. &2 1}
Elvt o ethyl acetate 8 & oA IC5 (78.06+18.16pg/m) 2 7HE =& FAS
Ko+ g vH(Table 6).
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#80% EtOH ®n-Hexane % Chloroform = Ethylacetate # n-Butanol .~ Aquarius M Arbutin
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b e

=
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o
]
3]
[
)
tn

Fig. 5. Tyrosinase inhibitory activities of Organic solvent extract and
Fractions from Celastrus orbiculatus Thunb. climbing stem

The different letters in the same column of five different fractions shows the

significant difference by Duncan’s multiple range test (p < 0.05).
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Table 6. Tyrosinase inhibitory activities of Organic solvent extract and

fractions from Celastrus orbiculatus Thunb. climing stem(mean=SD)

Extract and fraction ICs0(pg/m)"
80% Ethanol 520.53+25.97 P
n-Hexane fraction 261.18+64.81 °©
Chloroform fraction 79.67+13.57 ©
Ethylacetate fraction 78.06£18.16 ¢
n-Butanol fraction 23591+23.75 ©
Aquarius fraction 1094.44£247.17
Arbutin 97.02+1.63 ¢

1) IC50 : Amount required for a 50% reduction of tyrosinase inhibition activity after

20 min.
The different letters in the same column of five different fractions shows the

significant difference by Duncan’s multiple range test(p < 0.05).
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Zt FEE R B9 AYEAS vusty] fete]l 9 vsHel 23
(Duncan’s multiple range test, DMRT)S o] &3t BA&84 fFAS =43
o F3 dHEm 2 FgR ol 3y kst a# H tyrosinase A3 &3 7HY
A#PE A8 flste] pearsond HHAAZA S stloH FolgFol wit
R 718 A p<0.05 , “p<0.01, “p<0.001).
Z ZYveE T3 ABTS Abold d@#Al= -08493(p<0.001) o= =& F
o] dadAe vetden Edus %3 DPPH Aol A= - 0.7441(p<0.00
DE =2 Fo JaaAE Yepith ABTS9 DPPH &4 4 el rake 0907
2 =2 Ao AAAAE B3 F ZEdE g tyrosinase A3 &
kel rake - 0.7255(p<0.001)E =2 FodHAAE Hol= o=z ey
gh EetE ol= kel mE SASHA FoAde wi BHAl dERSTH(Table 7).

Table 7. Correlation coefficient between active components and their biological

activities of Celastrus orbiculatus Thunb. climbing stem extract and fractions.

Factor Polyphenol  Flavonoid DPPH ABTS Tyrosinase
Polyphenol 1 -0.0320° -0.7441™ -0.8493"" -0.7255"
Flavonoid - 1 -0.0031N° 0.0579™° -0.3791N°
DPPH - - 1 0.9071" 0.3333%°
ABTS - - - 1 0.4489"™°
Tyrosinase - - - - 1

NS Not significant. Significant at *p<0.05, **p<0.01, **p<0.001.
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il
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=
[€)

BEA o 7]

ol

<
=K
ol
o

= @2 ethyl acetate(32051 + 4.25mg/g) <t

n-butanol(303.63 + 3.10mg/g) =22 =4 TH(Table 2).

al3

0.41mg/g) ¢+

+

b ol A

°

n-hexane(8.68

o2 FZEHKim, 2015). 7, Ak

H=32(69.92 + 053mg/g) o= #H=4 3

= &l

=

o

=
=

B

J
=

o] (Daley, 1985) ©]

}93L(Cho, 2011), =vgd =
chloroform(6.56 + 0.76mg/g) =2 = = 3ktH(Table 3).

ethyl acetate #& & Zol A
mg/g° A (Lee, 2009), =E = 7]

°
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TOR

/‘;:,1'6‘

=
-

KN
o

3FA]
=

R4

3l DPPHe} ABTS A7

sl 7

37+

i

R
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n-butanol % ethyl acetate =& EA =2 A4S YeERoH ojul ABTS?
RCs#+& n-butanol(4.62 + 0.20pg/ml), ethyl acetate(5.69 + 0.25pg/ml) A4S ek

o™ DPPHO RCs#t2 n-butanol(20.98 + 051ug/ml), ethyl acetate(29.24 + 1.05
pe/ml) AL YEATE F A8 5 n-butanol, ethyl acetate 3 &2 125
pg/ml ©17¢e]l ThFgh Frmol A Zhzh A AEsHAl At BHTE Y B S:s)
Av =& FAkstgAd S UebdtH(Table 4 and Table 5).

ojlg]g A= o EFH AE e fRAEE AMRYE AAAE T AHEH
A7 <ol n-butanol, ethyl acetate ¥ & ZFolA 7I4 =& DPPH radical

3}

2AEAAS Yebd Ao §-AFSF a(Lee, 2003; Lee, 2003) =44 =2 DPPH

(Ku, 2007). webA] =wg o] gHyso] Qe FAkstEdo] ethyl acetate,
n-butanolel Z &3H= EH42 FAHY ols =gz EAde EdHE
F B4 9ol ABTS radical ¥ DPPH free radical A7 Aol 9GS 1
|5 Ao "ozt

e g HrE 9a 9 wultgE 7]

| &4 522 ethyl acetate ¥ chloroform 3 &9l

N

¥ tyrosinase A

A
J |

=59 &+
£ 2A4S Hehnen o
] tyrosinase®] ICs@t< ethyl acetate(78.06 + 18.16ug/ml), chloroform(79.67 =+
1357ug/ml) EA3S veEFR AT} ethyl acetate, chloroform 3 %S 25ug/ml ©] 4
of thFd oA Zhzh v uiAl AT FAHET arbutink vl H] 528}
A w8 FAksted S dEbATHTable 6).

T EYdls FEFH ABTS Atolo] AadAls 58 79 AddAE HEd
o ZEds I DPPH Atole] #AE &2 F9o F#dAE vetilth AB
TS DPPH Afole] A= =2 Ao AAdAE, & E8vs ) tyrosina
se Abole] WA= £ Fo FuAAE Kol Ae® v tH(Table 7).

71E ATE AYRY FEE9 ENAT radical 2ATES FEE LR
H ZY9E g5y dHe dAE 7R (Maisuthisakul, 2007), tH%

_ﬁ_
S| E ALES FEE9 FHE geFe] DPPH radical 2A 5 oJ=A

X

J (

H



DA BAV dvtr B dth(Zhou, 2006). FHH R 53 A2ASES
Hol:= DPPH % ABTS 5% HE&Eo] tyrosinaseAd] XM= -3 A

S HtH(Kwon, 2016; Lee et al., 2015 Yun et al., 2004).

weha  ZEdE dafo] =9k ethyl acetate ¥ 3 E3} n-Butanol ¥ 8 &2
ABTS® DPPH radical &7 AL =& &AS YEFW AL tyrosinase A
S| Ao A ethyl acetate &3 =4 =2 &4-& YEU AT

e ethyl acetate w8 &9l A epicatechin, epiafzelechins 9] #H =4 &
o] ¥ At Hwang, 2001). epicatechine E X=X 9} 7 ANA &3t 43
atzta S el o 9o (Yilmaz, 2004). epiafzeleching x}FZE ol A &2 &}
H 943k Ak Ad-S YER AL Qi th(Kafui, 2010). epicatechine $H-f-3F 3¢
& AR Aol A FAgded v &xrh 2 stk (Barkat, 2013).

wepA ZE Ao AddA BAS Fste] wutdw 7] etk = H

=4 3gEo] 343 2 tyrosinaseA & Aol ¢S Frla AlmE T

X

X
1o
=
2
©
o
©
N
-y

off

QL
Pk

o
HU
Dad
o
1l
i,
)
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o
e
i
HE,
M
ot
e
lo
S
L)
-,
g
i
oft

& ethyl acetated| Al 7}4 =kom =4
2+ ethyl acetate, n-butanol, chloroform, 80% ethanol, n-hexane, aqueous
o] 3L(Table 2) FetHicolt FF FEE
A H(Table 3).

ksl &d HJU7HE 918l &S ABTS9F DPPH &7 €48 7 A3 g54o=
n-butanol % ethyl acetate =& EA =2 A4S YeEReH ojul ABTS?
RCs0%t-2 n-butanol(4.62 + 0.20ug/ml), ethyl acetate(5.69 + 0.25pg/ml) 43S }EF
YAl n-butanol, ethyl acetate ¥ 352 125ug/ml o] theksl FmoA 7}
FdaabsiAl Az« BHTE Y vl =ebAY =2 ditstad s vt
(Table 4).

DPPH®] RCs k2 n-butanol(20.98 + 0.51uxg/ml), ethyl acetate(29.24 + 1.05ug/
me) FAS e AT n-butanol, ethyl acetate 8 &S 6.25ug/ml ©] Ao t}e
gt sEol A 77t FAEAES A Sl Z v BHTRET Hl=8tAY =& 34tkste
d& HeErdH(Table 5).

vl g4 HrlE g AP g w F7] FEE W tyrosinase A

£ GA4S HehNen o
] tyrosinase®] IC5 @t ethyl acetate(78.06 + 18.16ug/ml), chloroform(79.67
1357ug/ml) EA3S veER AT} ethyl acetate, chloroform 3 %S 25ug/ml ©] 4
UheFe Fmoll A Zb2h A Al FAA W ET arbutink vk W S2E AW =2
Fabst e & UERd T (Table 6).

e

REE BE Ue e molw

7+

th

O

m\‘i

1

| A 53 -& ethyl acetate ¥ chloroform -3 E-of A

I+

L 1o

e
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A BAe = Zy¥s ey ABTS 2 DPPH 24 &4 ke rike

o -t bl
o] o

- 0.8493(p<0.001) % - 0.7741(p<0.0E =2 Ho A#AdAE EAeH ABTS
¢} DPPH &7 24 #9 r#k2 09071(p<0.00)E =2 Z4Hdds HA

R
r o
N
il

g ¥ 3y tyrosinase Ad A 3 rike - 0.7255(p<0.01)E A
Hol= Ao g Yetth(Table 7).

webA]  ZEHE dhaFo] EUW ethyl acetate w32 &3} n-butanol 3 E-2
ABTS¢ DPPH radical &7 @AM %= =4 #2523 tyrosinase A 273
MM %= ethyl acetate &&=l S Ueli= ZF A3 AdawA 24

B ou ol w=ulgE F7]9 Zgdse 54 ARl kst 523} tyrosinase
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