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Abstract This study aimed to maximize the efficacy of Angelica gigas by finding a more effective way to
extract active compounds from Angelica gigas. After extracting Angelica gigas by hydrothermal, ethanol, and
supercritical carbon dioxide extraction methods, analysis of decursin and decursinol angelate content,
quantification of total polyphenol content, and evaluation of efficacy of antioxidant, whitening, and
antibacterial were conducted. The content of decursin and decursinol angelate was very high at 38.65% of the
supercritical carbon dioxide extract, and the total polyphenol content was high in the order of hydrothermal
extract, ethanol extract and supercritical carbon dioxide extract, but the difference was relatively small. The
antioxidant effects were consistent with the total polyphenol content, and the antibacterial effects were
consistent with the decursin and decursinol angelate content. In other words, through this study, we found
that the optimal method for extracting active compounds from Angelica gigas is the supercritical carbon
dioxide extraction method.
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WHeto| wheh A, A 4, A 5 B2 &4
o] 7IAIe} 7I7kE- AJe=5E AARL 77K AJEIA] A
Ho= A Haleln g, FAH9] U= dAo] 7phgol=
E7oll A= Rot 7 7Pk S 213
2YA 84 &9 (supercritical fluid extraction)
< &rfjol] AAR ool Ay} 2E skl HA9] &
SfEat 7|A9] EAMdE BF AYUA Fo2H Al&sHd
Az dEFQ] 20| 7155HA & & HioltH4l. &
1, 294 o]AksfetA(supercritical carbon dioxide)
FABH, B4, vE, BekeA, 191 4
4 T ot FHS AU e, dA dEol
73.8 bar, 94 <=7t 31.1CE YAHo] v|wd ¥,
F2 T Y7904 7ISeteE I Bulj7h S5k
%o 35 T AAREo] 7hssl Z1gHE A o]TH5-8].
FAE AL T, T, T 5 TSR 5o E
ofAlo} Z7tof A de] AMEEl= UA Y sfito|tt B
9 §8 BE2 =, 4E, F= 5 AYE dAA
w2} 2jo)7} Qlof ofof wet =5 ;o] gt
9]. 3 A(Angelica gigas)= SH=AF G2 F30]
W i gHes 28 dd fE AR
pyranocoumarinZ?] El#AAl(decursin), HAHAAE
ordl# o] E(decursinol angelate)E tHEF 511 QL
o} E3 AFAE FE5ks Uil AT gAA,
HAAE HAHC|EQ dhgo] ThE ZoE HIlEo]
ATH10,11]. & AFolM = G5 24, dEE 5

g 297 olitelets FEWE ol8stel AIHE

ofs
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o= W BA, & Beluls Yo 4F 9 WAk
v, P T WS B AU E5e FE
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£ AT A8 E FIE FUE BHT AR
o4 Al AH % Az HAL AN AL AF
FKorea)lA] Folsto] 24 F AHgHAC,

2.2 A<t
A1) A48 AL HARis SHEIO1E, Folin-Denis

reagent, 2,2-diphenyl-1- picrylhydrazyl(DPPH),
2,2-Azino-bis(3-ethyl benzothiazoline-6-sulfonic acid)
diammonium  salt(ABTS),
tyrosinase from mushroom, L-Tyrosine< Sigma-

Aldrich(USA)ol A F5ksict.

potassium  persulfate,

N
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=& (Angelica gigas water
extract, AWE)Z ZFHAE gt 3o SH7FE 7t
o] 327|(Changshin Science, Korea)& 80Tl A]
4A7E St FE51, o & FEAZ7|(Ushin
Bio Base, Korea)Z AZXSIAH AFH oeke &
E(Angelica gigas ethanol extract, AEE)} g
£ 243 Fof 80% olEHEZ 7ioko] Ao A 244
F St FESIA, o F AUEF7I(EYELA,
USAZ s&dt] 52AXNAL 437 294 &
E(Angelica gigas supercritical extract, ASE)}2 &
FAE 24T o] 2UA olitSttA & HA(ARI
instrument, Korea)d] $£&x0] @1, 2% 60T, &
& 350 bar, §4 60 mL/min®] ZANA 150% &

o FE34et

_{

Aol g4 A4, HAAE e olES]
F2  Agilent 1100 DAD/UV  HPLC(Agilent
Technologies, USA)Z ¥A43}%ct. AMgd ZHL
Capcellpak C18 UGI120 5 pm, 4.6 mm x 250
mm(Shiseido Co., Ltd., Japan)°]il, 2%+ 30°CZ
AAstAtt. o842 10 mM sodium dodecyl
sulfate®} 25 mM sodium phosphate dibasico] &
SE 50% acetonitrile®® BFHI, HE2 0.7
mL/minZ2 24459t AEs 247 5 pld U5t
304 B AL skl 230 nmolA AESHA
o} giAL BE fHoR FAFHEZ At HAA,
HAAE PAFo|ES] kS 461

ok

25 & ENiE E NH

% Z94+ d92 Folin-Denis® WHo =z Ak
SkiTH12l FEE2 34T AR 100 plet
Folin-Denis’ reagent 100 plE &&slo] 387F 4t
SA7 T 10% NaxCO; 100 ulE A7ksheict
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Microplate Reader(Biotek, USA)Z o] ¥h-& &-<H2]
FFEE 760 nmollA S7gstSith. #E 49 gallic
acidg ARESt] HFASE AAsielen, I
gallic acid equivalents(mg GAE/g extract)@ UE}
=g

26 B BS Tt
2.6.1 DPPH radical 275 =3
DPPH radical &7 &4°l+= BloisY ¥H< o]
85tArH13]. A& 100 pulet 0.45 mM DPPH 100
uLE Tgsto] A4 3087 ¥HEAIZD #, o] Bk
|H9] FFEE 530 nmollA Z5HF T, FARL
2 ascorbic acid® s}t

DPPH radical 275(%)
=(1-A2 I Se/AR B/ S35) 100

2.6.2 ABTS radical £71s &8

ABTS+ radical £752 Re 52 W12 ©]-&5to
=451 H14]. PBS& 7.4 mM ABTS 9} 2.64 mM
potassium persulfate E3F 84S A X3 H 18 Al
7t 59t v A]A ABTS+ radical & =S 53
ot A& 100 pL ¢ S¥=7F 0.70 £ 0.01 0] H=E
243 ABTS+ €9 180 uL & 3ot} G4 10
2 HEEAIZL 3, o] ¥hE MO FFTE 734 nm

oA ZAotAct. FAHRTLCZE ascorbic acid &
ARESEITH

ABTS+ radical &A%5(%)
=(1-A1= 7 SF3=/AE 7 E93%) %100

27 0|4 &5 Hot

Tyrosinase €4 %Al52 Kubo 59 HHE -8
st AEE EHSATHI5SL 01 M sodium
phosphate buffer(pH 6.5) 125 pL, Al& 5 pL,
2,000 U/mL tyrosinase from mushroom 20 plL,
182 1.5 mM L-tyrosine 50 pulg £33ta] 37C
oA 10&7F ¥ESAIAT} o] HRE 8N ZPTE
490 nmoA 245t a, FANZTL kojic acidE

statc

Tyrosinase 84 AA15(%)
=(1-A& 7 F8%/Aa F7H S85%) x100

2.8 &t 85 Mt

St A2 disk diffusion assay® =43ttt
[16]. Staphylococcus aureus(S. aureus, ATCC
6538), Bacillus subtilisB. subtilis, ATCC 19659),
Escherichia col{E. coli, ATCC 23726), 181
Propionibacterium acnes(P. acnes, ATCC 6919)
detllo] EFTE 600nmolA 0.50] HEa, S
aureus, B. subtilis, E. coli= Mueller-Hinton(MH)
A Hw wjRol, P acnes ¥ Reinforced
Clostridial(RC) 224 % vjz]o] FE3t &, Al= 50
ulE A4l AE 8 mme paper diskE &8 S
aureus, B. subtilis, E. coli= 37°CONA 24A7F 7]
4 2ACR P acnese 37°ColA 7247 @714 &
0= wiFAY. S. aureus, B. subtilis, E. coliol ™
St FAAY RS methyl parabens, P acnes °f o
SF PN R salicylic acidE ARSI, o] A
ZotA] Fol= FHQ clear zoned AEE =751
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BE Y 33 whEdle] BN BEUAE AE
5}, SPSS BAIZZ I3 18.0(SPSS Inc., USA)S
olgle] SREE (AFS WYlel pgo] 0.05 vt
A o FAZoE felsttn Weskgich

w

Zn 7%

31 f8 4=

A4l dAAE A olE: Fxo] A= &
A3 EEshe Aol AL Qo] FAA EAEG
(17,18]. dA4], HIAAE A |EL AWE = &
Q=] U9kl AEES: 859 + 0.01% 335 9l
it HhHo] ASEYE= 38.65 + 0.04%E thg g5
o] A9t} ol YA oAlEEIAS o845 HAA
dAAE HAFo|ES MYy oR &3 Ailolrt,
E A= Table 19] AAs+gIc
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Table 1. Decursin and decursinol angelate content
according to extraction methods

Extract Decursin/decursinol angelate content (%)
AWE -

AEE 8.59 + 0.01

ASE 38.65 £ 0.04

32 ZTS Ea'n-"h: EI-EF

Edus2 AEA g9 £A5tH OWQF 249
Al AR GEOE FEA A9l & Eeve
o 274 A} AWESl= 11.34 + 1.01 mg/g, AEEO|
= 11.65 + 0.60 mg/g, ASE°l= 5.36 + 1.36 mg/g
o] g-3=0] U, A= Table 20 YERICE

Table 2. Total polyphenol content according to
extraction methods

Extract Total polyphenol content (mg GAE/g)
AWE 11.34 £ 1.01
AEE 11.65 = 0.60
ASE 536 + 1.36

3.3 3*”§f s
a 517] Y8l DPPH radical 44
=, ABTS+ radlcal A& SR, I AAE
ZZ+ Fig. 13} Fig. 20 AAISFALE

3.3.1 DPPH radical AHs
DPPH radical &7 &% 23, AWE®} AEE=
2.5 pg/mlolAd Z+Z 8557 + 0.42%, 89.35 +
0.41%9] AA%5g Uehdal, ASEE 7.5 pg/mLolA
83.82 + 0.30%9] &A5Z Yetith & EgH= o
FI FFol FAHA g FEE, dEs 758 X2
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Fig. 1. DPPH radical scavenging activity of
Angelica gigas extracts

3.3.2 ABTS radical 4715

ABTS+ radical &AsZ &H% ZAd, 500
pg/mL oA AWE, AEE, ASE= 7+ 84.93 + 0.80 %,
85.19 + 0.44 %, 83.65 = 0.59 %Y &AGS U
A & E2)vs g Aol AR g5 =
ogtE 25, 29A oiSlEA FEE SO0E ¥

A5S B, 1 AJol= 2% o= wwlst3ict,

rlo 14 %1

ABTS+ radical scavenging aviivity (%)
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Fig. 2. ABTS+ radical scavenging activity of
Angelica gigas extracts

Z5%9] gtgo] =242 A o] Z7)35H
g HiEo] Q11 [20], & AFoAME F EdH=
ko] 714 &9k AEE7} DPPH radical 2745 2
ABTS radical &75004 7V &2 &4& Eth

34 0# &5
Tyrosinase= tyrosineer DOPAZ, DOPAE
DOPA quinonel & ASHA|A dabdS AB/dsks &
Ao]tH21]. v]¥ 52 YolR A} tyrosinase T4
AAsS &4 23t AWE, AEE, ASE°] 27+ 26.60
+ 1.00%, 66.12 £ 0. 38% 45.04 + 0.65 %2 I9A
= Ko, miA| R &8 7HsAde gelstion, A
% Fig. 3°] Zﬂ/\]o}‘ﬁ‘:}.
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Fig. 3. Tyrosinase inhibition activity of Angelica
gigas extracts
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Table 3. Antimicrobial activity against S. aureus

S. aureus Diameter of clear zone (mm)
Concentration (mg/mL)
Extract
20 10 5 25
AWE - - - -
10.03
AEE + 0.06 - - -
ASE 11.33 10.00 9.80 9.17
+ 0.42 + 0.40 + 0.35 + 0.15

Methylparaben 20 mg/mL: 9.90 + 0.66 mm

Table 4. Antimicrobial activity against B. subtilis

B. subtilis Diameter of clear zone (mm)
Concentration (mg/mL)
Extract
20 10 5 25

AWE - - - -
10.87

AEE + 0.76

ASE 12.00 11.03 10.30 10.00
+ 0.10 + 0.06 + 0.20 + 0.17

Methylparaben 20 mg/mL

©10.80 + 0.30 mm

Table 5. Antimicrobial activity against P. acnes

P. acnes Diameter of clear zone (mm)
Concentration (mg/mL)
Extract
20 10 5 25
AWE - - - -
AEE 12.63 11.80 11.37 10.40
+ 0.38 + 0.26 + 0.47 + 0.61
ASE 13.80 13.37 12.47 12.03
+ 0.10 + 0.47 + 0.35 + 0.06

Salicylic acid 20 mg/mL: 13.17 + 0.29 mm
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DPPH radical &A%, ABTS+ radical £274%9
FASE B52 B¢ FEE, T2 &5, 294 o]
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Tyrosinase 84 9Al50] G F&5, &= F
ZE, 294 oliggtA FEEAA 25 Yeh, v

A FEE2 S aureus, B. subtilis, P. acnes ©| tjs}

o 25 mg/mL5H &4 UeiL, ofeg 255
o] A 20 mg/ml 8 BAHL Lekd Azt ulawst
®, oF 4 4] ol R FolA HHE e ol
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