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Abstract

Antioxidant properties and antioxidant activities were analyzed for water extracts and 50% and 70% ethanol extracts of the leaf
of Angelica gigas Nakai. The polyphenol and flavonoid contents in water, 50%, and 70% ethanol extract of the leaf of Angelica
gigas Nakai, it was found that the polyphenol contents were 18.75 mg GAE/g, 28.95 mg GAE/g, and 34.73 mg GAE/g, respectively,
and flavonoid contents were respectively. The DPPH ICs scavenging activity was 45.84 mg/mL, 36.44 mg/mL, 19.11 mg/mL, respec-
tively, and theABTS radical scavenging ability (1 mg/mL) was 28.73%, 22.79%, and 12.70%, respectively. Tyrosinase inhibitory
activity, 70% ethanol extract, 50% ethanol extract, and water extract 33.14%, and 4.53%, respectively. Nitrite scavenging activity,
70% ethanol extract, 50% ethanol extract, and water extract were in the order of 1 mg/mL scavenging activity, 36.43%, 34.80%,
and 18.85%, respectively.
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M OB I (Angelica gigas Nakaiye: v]U2| T4 B2, 9-2litah,
T, GEoA AuiE glom Byt 2 A8 Ee OF
GAJAHA-ZF(Reactive oxygen species, ROS)2 AL Y tu|& f03 AMEE 1 91 OH(Cho 5 2003) B, £7], XSt 2

ZEjolo} 2 vlke] PAARl A 9 AED W ARE o FHE o] AE, olokE, ¥R 59 FUAAE o
250 ofsto] AAH o T PAHE= 4ba FAbEo|w, Al FoHA EEEHIL AUth(Kawg 5 1998). A= RHIEA =,
T2 2AT ¢ Sl ASEAT) HEE SAAFY T A2, FARE, A&, FAA &, G TEGA R
S ARG A& Al A 2ol v F85tth A7t Ukl A QLOH(Ahn 5 1996a), T3t nodakentin,
(Biesalski HK 2002). 5}X|qt 1}2F9] &A= A B0 decursin, decursinol, umbelliferon, 3-sitosterol 5 W2 7|54
Al ARSHARES Yo A R A3 FLZ27F EASHIL &40 | BEES ok AtkKim 5 2009). 37l #e 4 &

90| Wt HZ7t 7152 AL WAEo] Ax 1t o o] #3t APALZE streptozotocin = mouse©f| A Z-
wH, gxaloln, ¢F So] 9urE kT &ef A 9ltk(Stadtman 7 L] 50% ethanol &5 P /fA FIbol| e AF
& Berlett 1998). WHEbA] B/44tAE AAAI7l= &3V ok (Park -5 2009), Ateto] et AH(Park -5 2007), nitric oxide
H FASHA A T gt A At fIgt 714 A A5l Ao ot FF A vkl Bt A (Lee SG 2008),

Aol =2 AT} 7|54 AJE A F2 methanolF:EE2] FAE F4] JA| B3 (Kang

2 Bgo] Houd ABAol e
a7 o] et A7V BUA AYHL UthCha B 5 2004), AAFFCH 3HE: ethylacetate F249] G BA

2004). S 3HYun & Choi 2004), 27 H|of] £X)|5}+= pectind 2]
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cigat 57120 ofgh W F7jol Bak ATHAM 5 1996b)
Sol sl ek FFAYL Welc, TR, FEAR
08 FGHT 9OH(Cho 5 2003) FFAL et AT
L ojujgk Agolch. meby B ATANE FIAUL BE
22, 50%9} 70% oSS 2E2ES 24T T FAFELD °
FAIT TS BATl] 7154S ¥

22 ggoknAt gt

F

=2

“Qoﬂfﬂ AREE AT
Aokt Aol Ae-
garlic acid, 1,1-diphenyl-2-picrylhydrazyl (DPPH), 2,2'-azino-bis-3-
ethylbenzothiazoline-6-sulfonic acid(ABTS), L-ascorbic acid, sodium
phosphate buffer, potassium ferricyanide, trichloroacetic acid, ferric
chloride, ferrous chloride, ferrozine ©]1. 2™, Sigma-Aldrich(St.
Louis, MO, USA) Al&2 ARESIAL ™, B AleFS S54]
RS AHg3HALE

FALES 20199 FE

0] Xe]
1__/\'\__:

5 A Gl

Folin-Ciocalteu reagent,

-70C9] <45 7](IIshin Biobase, Seoul, Korea)

5727 ZE(Ilshin Biobase, Seoul, Korea)s}o]

W At BEA A Azsp7] et

==11 O

2 FEEZ
o] &, 50% Y 70% ethanol& Z}2} H7}oto] 80C 8304
3AIZE Bt 3Q g5 FE F FEHS Tot 04346} =

DMSOE Ae3) 5t
-20Cof|A EstHA A

Balwcols 2 &X
e ELET
o= WAL AL Az BAAT
5 2002). A|ZH 150 uLof 2,400 uLe] &£F¢} 2
N Folin-Ciocalteu reagent(Sigma-Aldrich, St. Louis, MO, USA)
150 uLE 7t & 3E7ZF H}X]5}al 1 N sodium carbonate
(NaCOs) 300 ULE 7Fsto] FaxoflAf 2417F 52t BEGAIZ] &
725 nmol| A S3F=(V-530, Jasco, Tokyo, Japan)g =753
t}. Gallic acid(Sigma-Aldrich) S FZE2 2 sfo] TZAFA

e 2320 F olEURL AU 5 Behue
G Zhishens-(1999)2] ol Foto] S5t
Al=ZH 1 mLo] 90% diethylenglycol 10 mL2} 1 N NaOH 1 mL
£ 7)51o] 37T water batho]| A 1A]7F 59 HHEA]Zl & 420

(Dewanto

ol @

u)

nmol| A SF =& 245} t}. Catechin(Sigma-AldrichyS &
EHE5l0] REHTAHORERE 559 & E9H ot
aHre AL

4. DPPH(1,1-diphenyl-2-picrylhydrazyl) 2IC|ZF 2HS

DPPH radicalo] ojgt A7 &A] Blois MS(1958) HHS
Fsto] SAsIAT 242 FEEE AR AR 02 mLof 02
mM®| DPPH € 0.8 mLE 7Fsto] T3 F A-2004 302
ZF ¥F3-A1Z]1 & UV-visible spectrophotometer(DU 730, Beckman
Coulter, Fullerton, CA,USA)E ©]&35}o] 517 nmoj|A &4
£ =7%5199021 DPPH radicals scavenging activity®] Z}o]
50%7F H= AlmS TEE ICo@t 2= 53T

5. ABTS 2IC|2t

ABTS"2AZ/J& Van 5(1999)2] S #Pste] &4
Sttt ABTS Bt AAZAL 2.5 mM ABTS(2,2'-azino-
bis 3-ethylbenzothiazolin-6sulfonic acid)?} 1 mMAAPH(2,2-
azobis(2-amidinopropane) dihydrochloride)E &3}5}17 68 CoJ|A]
HFSAIZ] 3 ZF A& 4 Lo} ABTS' 196 uLE 3351 30T
A4 1082 921 3 754 el oIS A

£ A5d il oerEE 7hste] A S4ste] ABTS'

radical AAZAS ‘iﬂ—‘?‘——‘%i e ATt

2745

6. Tyrosinase Aol &M A

Tyrosinase A3l A2 Flurkey WH (1991)9] BHoj| uwhzf
Z75}99 ). 0.1 M potassium phosphate buffer(pH 6.8) 500 L
o] 10 mM L-DOPA(L-3,4-dihydroxyphenylalanine) 200 pL2} 3

Z5 100 uLE &35}9th. Mushroom tyrosinase(llO unit/mL)
200 pL 7}Fsko] 25°Cof|lA] 2027t HESAIXT & 475 nmof| A &
FE=E AU Tyrosinase A B2 Alw M7+
B9 BT GARS WERCHE AT

O} AANY AA5L2 Gray & Dugan(1975)9] o2 &4
STt 0.1 mLe]1 mM NaNO,°jl 0.2 mLO] Al& F&E7} pH
122 245 1 mLe] 0.1 N HCIZ 21l 1A]7F 517t 37°Col A
HHSA1Z] 3 2% acetic acid, Griess reagent(modified, G4410,
Sigma Co., St Louis, MO, USAYS E3HA17] & 1587 4vh-g-
%of 520 nmo| A FFEE E7sto] FAEdh= of-AEG
Fe St izt SF5 04 mLE GriessA|2F Al
POl oS WRECHR EISHLE

8. EAHIxI2l
A%

49 2=

et 2EEAE YEleH, SA A
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2]+ SPSS(statistical package for social sciences, version 12.0,
SPSS Inc., Chicago, IL, USA)E- ©]-85}9] one-wayANOVA -4

< AAJSE & Duncan’s multiple range test® -3-2]43S p<0.05
Ttgi A5t Tt

2t g

kKl
[

1. HE7Y FE529 EdlHs ¥ ZEE0|= S

He=4d SRtES AEAd v 2xH0] = 23F At
2ol SeA B TE0 BATE AL Gtk o5
2 phenolic hydroxyl(OH)7]E& E3}5}7] wj&of chld 9 7]
B AdEAs3 A 2o, d4aket an 59 ot
AT ES 2t Ao g AdHA 9}\011](K1m 2012), =7}

HilolEAlFo gl EAhs = AFo| MAE e
U= 4,0000] 7]9] Fitebarg, =714 dgk] o, I4d
5, L =71, Tat, FutolH s, A-A G, WIS
Z-2 mAEH 7ol2R] So| B E HE ItiKim 5 2012).
FIFAL =, 50%, 70% etE F==° digt & E2H=
2 ETH 0|t S AT A Table 13 Zt. &,
50%, 70% olgE FE=°l Uit F EeHedTde 44
18.75, 28.95, 34.73 mg GAE/gO & UElon, EatH-o|=
SFL 27 11.79, 22.43, 26.23 mg CE/gC. & WENITE. Jeong
S(2013)9 A= HY ethanol F+5E2] & E|HE Aol
157 mg GAE/gC. 2 H§ 1, Ahn 5(2016b)o A= 12 mg
GAFE/go.2 Ul o™ Y 50% ethanol 259 & =t
Hlol= k2 1045 mg CEg UEth 2222 8 &
A 2 EFE duFoz F7 249 GuiEolA &=
© 3RS et eiA dltkLee 5 2009). 2 AT
Az & Z91= 9 £ ETH ol gtgo| 9191828 39l
@ % g

2. &9l =EE29| DPPH 2 ABTS' 2iC|zt
FAFAYY BEFZET} 50%, 70% oeHe &5 gt
A S S4% 3= Table 291 ZTh. DPPHE 24+

FS SRoh, Aker 241} vHg-5to]
DPPH7} Z+Adhs A= AlR9] Ak}
= A2 & &PA ltt(eon T 2009; Lee &

a0 2y

3 (Angelica gigas Nakai) U S0

2ol w2 PP 183

Table 2. DPPH and ABTS radical scavenging in extracts
from leaf of Angelica gigas Nakai

Water 50% 70%
extract EtOH EtOH

DPPH radicals

19.11£0.21
scavenging ICsp mg/mL®
Ascorbic acid”

ABTS" radical cation
scavenging (%) mg/mL

D24 36 4440.41° 45.84+0.89°

0.02+0.001

12.70£0.17%  22.79+0.48° 28.73+0.72°

Ascorbic acid 0.01+0.001

! Mean of triplicate determinationststandard deviation (SD) expressed
as mg gallic acid equivalents per g of sample.

? Different letters within same row indicate significant different at
p<0.05 by Duncan’s multiple ranged test.

9 1Csp: The values indicate 50% decrease of DPPH radical.

9 Ascorbic acid; Positive control.

2009). DPPH )z 4759 7L, 70% ethanol FEE,
50% ethanol &5, EFE59 £07 YEIGOH ICsy 4
AL 217} 45.84, 36.44, 19.11 mg/mL=E LEFHTE Jeong 5
(2017)—4 Aol oot EFAH QAT A4 <)
Z7] 80% o F=E=° et DPPH 2tz £75(ICs0)
SA% A3 EFAHQIAS] 16.63 mg/mL 2w, =7 A
Q] AE7|A 22 2035 E 6.47 mgmLE LEFG
. Lee 52014y A37}o] 2. &ujd DPPH =tz A7
52 =A% A3}, 73RS 7S hexane, chloroform, ethyl
acetate ZO|A] =& AASS HYor, ZAHOE v|ZA4 &
HolH £2 BHS HATH sto] £ Azt ) B
EHOE 808 &4 40| oA AL =59t
ABTS[2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonate)] =t
7 AR ASHE REAIVIE RS HSstel 9
4 ABTS HOZS AANZ 19 PAIES 2ot
HHo|th(Jeong S 2017). ABTS S 4S 4275 &4 27}
70% ethanol &5, 50% cthanol &, & F&E9 £0=7
el o™ 1 mg/mL AASS 22 28.73%, 22.79%, 12.70%
& bkt SebA) Hehg 22 20|41 DPPHS} ABTS 2
02 27501 247} 10 mginL%} 5 mgnl. EOH L 2
AL Yepdtty B 1599 thBoo 5 2018). E3 =R F
A}, o} &, Hle| 2 RE| &3 oghg FZE0A4 DPPH 2t

H /g[-uj

F_E:.jmlo
Iﬂ>(

No

Table 1. Total polyphenol and flavonoid contents in extracts from leaf of Angelica gigas Nakai

Total phenolic contents (mg GAE /g)

Total flavonoid contents (mg CE/g)

Water extract 50% EtOH 70% EtOH

Water extract 50% EtOH 70% EtOH

18.75+0.51*D? 28.95+0.54° 34.73+0.47°

11.79+1.37° 22.43+0.41° 26.23+0.89"

Y Mean of triplicate determinationststandard deviation (SD) expressed as mg gallic acid equivalents per g of sample.
? Different letters within same row indicate significant different at p<0.05 by Duncan’s multiple ranged test.
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tZy ABTS 2z &A5o] BF 5ZoE4e 4
UetdiA o= B 15gthWoo 5 2018). A& o2 DPPH
Sz AAGHET F2 ABTS 2 Z AAEE Yl
t}. o]i= ABTS'= %ol 2tt]Zo] x4t DPPH= OPFd%J f
g gijzoln, ABTS'+= H4A4d 404 £4 25 38
& JARE DPPHE= 2 454 £49 %&9475 7%t
o} o] 23t o] & ABTS'ZHHZ AAE/Jo] Hrf 32 Ao
2 A2 EtH(Uchida & Stadtman 1993; Re 5 1999).

-

3. & FEE9 tyrosinase A5l EMESH

Qo] BEXZET} 50%, 70% ofehe &5 gt
tyrosinase #]3l 4 Z%%t A3}= Table 37} ZT}. Tyrosinase
L Wbl $427] o] BEe R Bolahs ABlaLE,
Habd A 3ol A L-tyrosine©] L-DOPA(L-3,4-dihydroxy
phenylalanine) 2 AFS}st= monophenolase oxidasedH-3-1} L-DOPA
7} L-dopa quinone©. 2 AlS}5l= diphenolaseoxidase HH-3-0f
22} BofIT). o]% ASfHA HW HFAoR Wepde 7

o
~oll
:E

O

I WS e 5 Q) Rl WRELE, wn], gy
o 59 BAE AT % Alrkao 5 1987). A R

X

o He AALAG AF AN FIE A4S 2TA
S A2 B Q7So] s olFolxw ok
Tyrosinase A3l &4 &A1} 70% ethanol FEE, 50%
FEE EFEEY 02 YUY O | mgmL &

Ae2 2 40.32%, 33.14%, 4.53%% YEFGTE 70% o gk

ethanol

o4 &40 A UrEht o] 9 Eajwsggo s QI A
B2 Holn] QAo Wk RIES B A= A

2E20 A5l Hol: Agfo| w] ttﬂ—roﬂ Ahz} aael
tyrosinase2 Q1] YAYsH= EEES SHUA
&= Adliots A7t 7] th =] o X th(Boissy & Manga 2004).

Ol.xl)\}od ANs =H

o |Jo
50%, 70% of|ek2 &5 gt
A= Table 49} 2}, oPEAMA

Table 3. Tyrosinase inhibitory activity of extracts from
leaf of Angelica gigas Nakai

Water extract 50% EtOH  70% EtOH

Tyrosinase inhibitory 12)a b c
4. 14 "4 1
activity (%) mg/ 53+0.06 33.14+0.8 0.3240.18

Kojic acid® 92.42+0.62

D Mean of triplicate determinationststandard deviation (SD) expressed
as mg gallic acid equivalents per g of sample.

? Different letters within same row indicate significant different at
p<0.05 by Duncan’s multiple ranged test.

3 Kojic acid; Positive control.

u)

Table 4. Nitrite scavenging activity of extracts from leaf
of Angelica gigas Nakai

Water extract 50% EtOH  70% EtOH

Nitrite scavenging
activity (%) mg/mL

Ascorbic acid”

18.85+0.1292% 34.80+0.36°  36.43+0.51°

92.95+0.08

D Mean of triplicate determinationsstandard deviation (SD) expressed
as mg gallic acid equivalents per g of sample.

? Different letters within same row indicate significant different at
p<0.05 by Duncan’s multiple ranged test.

9 Ascorbic acid; Positive control.

AAL Tat A|Ro] SHAlslE T o
= 2 549l nitritet= griss reagent?}
S FATTE ol& nitrite?] Fkof Wt HIHSIHE AR
9 nitrite®] AL v Yol ST UtHGray &
Dugan 1975). o}&AMY &A% A A3} 70% ethanol £&E,
50% ethanol =28, & 259 +£02 YEoH 1 mg/mL
AASL 242} 36.43%, 34.80%, 18.85%% LEFHTE. Chung 5
(1999)0]4 Q7114 =25 1 mgmLo] 18.3%%E e
th. Lee 52009 HAlFol eHfd Hed E41 5718

SHEAL PSP, oYY £A%go] = FFL v]R
o HarE vE glom, & AfoA SHE Y =
0| HE4 243 F4teksol obdatd AAZET FAE
T A% nol, oI5t ZE LIRHEA! 15 AR

oE Ao, e
H3sto] Betae) ofx

A7 we Aow AnHT
Q0 o H=

&, 50%} 70% oetE &
Abet S-S 2SI &
=, 50%, 70% ©f ] 2= Uit F Egvles ¢
EdtH ot FS & A= ﬂﬁﬂ%—fﬁ:} 2 Ztzt
18.75, 28.95, 34.73 mg GAE/ggi Uehton, ZatH ot
shFe 7hzb 1179, 2243, 2623 mg CAE/g_Qi vebtth
DPPH®} ABTS &t Z-& /\7%5 ZX3Z43} 70% ethanol =
= FEEY £2E UEoH
DPPH ICs) 2452 77} 45.84, 36.44, 19.11 mg/mLE LFERS
I ABTS 2] ZS AAS5(1 mgmL)S ZHz} 28.73%, 22.79%,
12.70%=2  YERGTE. Tyrosinase Af&A SAZAT 70%
ethanol £&5,, 50% cthanol F&5&, & 59 ¢0=2 &t

Yo 1 mg mL AASL ZH2} 4.53%, 33.14%, 40.32%2 1}
E}H'E]- OolAAIH A A5 AT} 70% ethanol 25, 50%
cthanol FEE, B FEE9 £02 YegoH | mgmL £&
As &4 A3 27 18.85%, 34.80%, 36.43%= LFEFSETE

]6
gl
=

(

=, 50% ecthanol &5, &
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