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Abstract - Angelica gigas Nakai (AGN) is a perennial herb belonging to the family Apiaceae. Its root has been utilized as a
traditional medicine in Korea. Also, it contains decursin (D) and decursinol angelate (DA) as major active components. This
study was performed to compare the change in content of active components and antioxidant activity between bolting and
non-bolting AGN. Bolting AGN (B1) and non-bolting AGN (NB1) were harvested in the end of August. Additional
non-bolting AGN (NB2) was harvested in the end of October. The total weight of B1 was 728.7 g, which was 98.5% of NB2
weight. Next, the AGN root (B1, NB1 and NB2) was divided into main root and lateral root. And the AGN aerial part (B1,
NB1) was divided into flower, leaf and stem. The two active components, D and DA, and antioxidant activity were
analyzed. The D content of B1 was 0.35-1.33% according to the plant parts and the DA content was 0.29-1.07%. In
addition, B1 flower and leaf showed higher antioxidant activity than NB2 roots. The results show that B1 contained 15-56%
of total major components compared with NB2 main roots, suggesting that B1 could be used as a potential material.
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3, g SOl AEI} ol 02 delA 91
(Kim et al , 2008; Park et al , 2011; Kim et al , 2014), 8
AE S 2= decurin, decursinol angelate, nodakenin, stigma—
QItH(Cho et al., 2003). E3],
decursin} decursinol angelate= 2] X FAR O 2 =
1ol QRO Rl B0 Ui glov, 71,
7 5, ek, B, TS50 Aol Sl ACR K]
QIth(Kang et al, 2003; Lee et al, 2003; Yim et al., 2005;
Yoon et al., 2011; Kim et al,, 2016)

FARE O] tfeh A 7152 AlRS A (Kim et al,, 2001;
Kim et al., 2002; Yoo et al., 2004), §} % 9l A77 152120
A58 AF(Lee et al, 2014; Ju et al , 2015; Park and Lee,
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A= Qe A FollAl FabEo] thieh At Bt v Qe
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al., 2008; Kim et al., 2011; Lee et al., 2017). oA+ XA
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Tk, whEbA i Ak A A Aol MBI R AL Qe S &

sterol, elemol, limonene S|

001’
=

xR

o) FAY ol871sH Bt

7o) At 9 SPE Y] o] 15AL B8] $iat 7]
2 ARE W57 95 skl

% Aol AREEE Z
gigas Nakai ZA] A1ZA
914 542 7500

FAS ool 45k
o Al 839 4] 4
Aol AR A 520 SH TR
W3 MPS004997)- = oS4t atele] oF§-2bay}
(KMRH) o] 235130 I}, 5 2 438 Al 43t 523t
AU SR EANOI S, F919 B
Am: 2017 3¢ Ao

Angelica

s, 51 251 A5 it =
X788 SR 151, v 2 hiiHH% 8 3}

922 7101 100 sheol 22 ALsllch, ARE Al

A B S2E 5 FdsH Zafste] Ao ARSI

ABAAE 4

Decursin®} decursinol angelate 552 GFOPALO]AA
(Coresciences Co,, Ltd., Seoul, Korea)oj|A] £{I5}0] AR8-519
o AHML 90 mgo] EE AZ FHE 1 mLe] 80% methanol
o Festo] 158 7F 221t &3 &, syringe filter (0,45 ym)
2 oj7slo] ARESITE EAL Agilent 1100 Series HPLC
System (Agilent Tech,, Santa Clara, CA, USA)-Z ©]-8-3}%111,

Table 1. LC analyisis condition of decursin, decursinol angelate in 4. gigas

HPLC

Column

Wavelength

Column temperature
Mobile phase

Agilent Technologies 1100 series
YMC-Pack ODS-AM (4.6 mm x 250 mm, 5 gmn)

330 nm
25C
Solvent A - Water
Solvent B - Acetonitrile

Flow rate 0.8 mL/min
Time (min) Solvent Ratio (%)
Initial B 55
10.0 B 70
Gradient conditions 15.0 B 80
25.0 B 90
35.0 B 95
40.0 B 55
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column2 YMC—Pack ODS—AM (4.6 X 250 mm, 5 ym, YMC Korea
Co., Ltd., Seongnam, Korea)2 0]-83}3it} A4 ZAL Table
13} 2}k, AgraAl 2L 915) decursind} decursinol angelate
FZFE3 methanol o) &1 200, 100, 50, 25, 12.5, 6,25 ug/mL
O] FE 2 A|£3 5 HPLC &A1& g on, Hajof gt &
=2 HEde Al 21 A3} decursin®] A A
2 Area = 41,8440938x + 0,0518985 (x = ug/mL, r’=0, 999),
decursinol angelate2] A B AL Area = 41, 8692916x +
0,487749 (x = ug/mL, r* = 0,999) T}

DPPH radical £7%5 572 Lee et al, (2015)2] W& o]
23134}, 100 mMe] DPPH (2, 2—Diphenyl—1—picryl hydrazyl)
ek SHS A2t 5, offslo] ARSI AlEe FEE
2 A|%35F3(0.1, 0.3, 0,5, 0.7, 1 mg/mL), A& 40 yLoll DPPH
solution 160 x-S A75t & 23°C QAo A 3057F H-2-A|7]
% 517 mo| A =S 2431tk DPPH radical £&75-2
DPPH radicalS 50% ZHAA|7]= %501 ICy (ng/mL)Z o2
Rsjeton, ofefe] 4o AT,

Controlaps—(Sampleay,s—Sample blankaps)
Inhibition% = X100
Controlaps

Sampley.: FEES WS 9] EYE 3
Sample blank ;! FEEHA B FRAE 7RIS 1)

o F3=

3] 2 7= SAS Enterprise Guide 4.2 (Statistical analysis

Table 2. Agronomic characteristics of A. gigas Nakai

system, 2009, Cray, NC, USA) & E-A415}9 11, 3ukEst Ax} Z¢
< WA £ EFEHAHmeans + SD)E UERHQIT AlE7H)
8-2]&9] Z}o]+= Duncan’s Multiple Range Test (DMRT) & -3
o423 5% (p < 0.05)°lIA] AF3HTt.

Fd, vSd F3A9 AL E£4
Fof BN Y s 54
£ AASH= A7121 84 B0l AX|aH 01, vl 9]
FAbz FiE 2 AlA AIZIINBL @1 89 sleatt 27 4t
A171(NB2) &1 109 B0l ZARSHITHTable 2), 28+ A]7]21 10
4 Sleoll= AR RE o4 A o] AR s B4 =
Abz oAl ittt AVRe] - 22 o B 7
98.8 em& 51,1 cm€ ] 5=t ZFFA(NBY) o} 2=t 1 o]&
= et £7k29f dol7} et Q7] wiiZelt}, A& A9

53| AV} e S BB 71 634.7 g &2 WIS 2
FFINBL) 9] 209.7 goll wls} 3uf 7}7to] A et
ABle] 7, Sl BB 7 Bl E7I(NBL, NB2)
off wish =4, 27, A A7 R Wkt 53], ] A%
FABDE] AV FAE 634.7 g0 2 7] WG] A
(NB2) 9] AJ5l FAQ1 740 g °F 86% “J == LFERHAAL, S+
B AVFHe} Asto] & A= 728.7 g 0.2 8]
B3] RFFI(NB2) & A 7-A| Q1 740 g2 ©F 98, 5% LHE}
Lol B 22 = i, of=i’t Avke vlE A
7 AsRe] Gl FEe W, o A= FHE
717] 18l AVFH-of AT et F37 veo = A
o}, 3t o]2f3t A= Yu et al, (1996)0] Hagh 2] A+

Aerial part Underground part
Sample Plant height Leaf length Leaf width Shoot  Fresh weight Root length Root diameter Fresh weight
(cm) (cm) (cm) diameter (mm)  (g/plant) (cm) (mm) (g/plant)
B1*  98.8£9.93% 31.1+1.55" 39.1+2.73* 26.7£2.48" 634.7+45.64" 23.3%2.79" 30.5+0.85°  94.0+6.48"
NB1”  51.1£4.03° 22.3+2.03" 24.9+1.70° 25.6£3.29" 209.7422.43"  26.442.28"  50.8+3.83" 121.0+6.48"
NB2? - - - - - 37.0£2.94*  80.7+7.89" 740.0+£37.21°

“B1, NBI1, NB2 indicates bolting, non bolting harvested late August, non bolting harvested late October, respectively.
*Values indicate means + SD from triplicate separated experiments are shown. Means with difference letters of the same
column are significantly different at p < 0.05 by Duncan’s Multiple Range Test (DMRT).
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Table 3. Decursin content(%) of each part from 4. gigas Nakai

o) FAY ol871sH Bt

Aerial part Underground part
Sample .
Flower Leaf Stem Main root Lateral root
B1? 0.64+0.02% 0.36+0.02¢ 0.35+0.03¢ 1.16£0.09° 1.33+0.08°
NB1” - 1.29+0.06° 1.48+0.09° 1.80+0.05¢ 3.3740.08°
NB2* - - - 3.67+0.11° 5.17+0.10°

’B1, NB1, NB2 indicates bolting, non bolting harvested late August, non bolting harvested late October, respectively.
YValues indicate means + SD from triplicate separated experiments are shown. Means with difference letters of the same
column are significantly different at p < 0.05 by Duncan’s Multiple Range Test (DMRT).

Table 4. Decursinol angelate content(%o) of each part from 4. gigas Nakai

Aerial part Underground part
Sample .
Flower Leaf Stem Main root Lateral root
Bl 1.07+0.03% 0.79+0.04¢ 0.29+0.03¢ 0.78+0.06° 1.06+0.07¢
NB1* - 2.50+0.09* 1.52+0.07° 1.2940.04° 2.65+0.08%
NB2* - - - 0.57+0.03" 1.60+£0.10°

’B1, NB1, NB2 indicates bolting, non bolting harvested late August, non bolting harvested late October, respectively.
YValues indicate means + SD from triplicate separated experiments are shown. Means with difference letters of the same
column are significantly different at p < 0.05 by Duncan’s Multiple Range Test (DMRT).

oflA] AL0) Al go] U5 9pAIstel Zrir dofub, et
wJul X]5}0] AlAteo] wolAlrhs kel Aol Asleich

S, v A3AY AR T B4

Sl et viat) 2ol 2 9ol el Al dE o=
&% decursin®} decursinol angleate®]] that $HaFe ZARBIS
ot Bl BHAI(ERS) I 3 (ERR) = ol 48 3
e ARSI, AV decursin g IS (NB) <71
1,48% > H|S=TH(NBI) % 1,29% > S=T(B1) £ 0,64% > F=ti(B1)
$10.36%> F=H|(B1) £7] 0.35% =22 Lteliton], Sti(B) R
o HIFT(NBD) ] E7]9F YoflA] ko] &3t Table 3).

A|5H-9] decursin =2 HIF=T(NB2) W|(F) 5.17% > H| 5
ti(NB2) A1(%) 3.67% > H|F-TH(NBL) v](FE) 3,37% > |50}
(NB1) 41(£) 1.80% > S=ti(B1) B|(F) 1.83%, F=HH(B1) A1(%)
116% =02 Uehgon], :817] H|ST(NB2) <] u](F)oflA]
5.17%= Frgol 7V =T,

AAEQ] decursinol angelate TS B|ZET)(NBL) & 2.50%
> H|=t)(NBL) %71 1.52% > 3T (BI) 2 1.07% > ZTi(B1) &
0.79% > ZT(B1) £7] 0.29% <=2 = UEston =oi(B)E
o Bch(NBI) €] 2712} ol A Bl ateh, of ks |

AF-9] decursin TRk BISEE 43S UEFH $ATHTable 4).

A)5HL9] decursinol angelate TS BT (NBL) 1|(E)
2,65% > H|S=TH(NB2) W|(E) 1.60% > H] =T (NBI) 41(%) 1.29%
>Z=t(BD) 1](B) 1.06% > =T (B1) Al() 0.78% > H|5=TH(NB2)
A(&) 0.57% 40 2 JePIt} A512] decursinol angelate
FFF decursin Fgat= o2 AFHS HegloH, vl
ti(NBD 2] nj(R)ollA] 2.65%=2 FFo] 7H &t

S HFH9] decursin TS F-9lofl W2} 0,35~1,33%=
527] 2719 A&l Hlel 10~36%, nI(F)ell Blsl 7~26%
9] 3FFE Zh= Ao YEyth S 39 decursinol
angelate Fg=> 5910l W} 0,29~1,07%% 7] G712 Al
(&) 8] 50~188%, 1](FE) thH] 18~69%2] SFeks ZH= 2 0=
LRttt tiA| 4oz o = St doll sl e
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Fd, v FFAY 4t 24

Frije}l vl 2] ZF Fopd At €42 DPPH
radical 22752 Z45}0] BA3}%]tHTable 5), DPPH radical
240 50%Y o] =21 1Cs k= AR 5 =
(NB1) Z 1,78 mg/mL > B]S=tf(NB1) &) 2,03, S=th(B1) & 2.02
mg/mlL > =T (B1) &7] 4,05 mg/mL > H|F=TH(NBL) &7] 4,72
mg/ml, =08 UL, A[5}o] 79~ HST(NBD) =|(F)
3.21 mg/mL > S=tf(B1) v|(E) 3.51, H|SFTH(NB2) H|(E) 3.60
mg/mL > H]Z)(NBL) Al(%) 4,25 mg/mL > Z=ti(B1) Al(H)
4,46 mg/mL > H|S=T](NB2) A1(F) 5.36 mg/mL =22 eyt
), 7|&of| B 3 ghekRfe] 1Cs 4421 3.89 + 0,08 mg
/oLt v 8f & w(Lee ef al,, 2019), AVFH-S] 749 0] 2
Ao} 2t Q) vlSoh 29| Slo] FHefA Het aFAkslE o] %
S, A|BHEe] ¢ oA 0= n|(B) 7} HekAl Rt gAkst
glo] Spaf] el Y] A et AJsHE B o]-871EA
o] 9l& Ao & AtmEr,,

Yu et al, (2000)9] ol wHE T ] ) Al Alof] F=oi&
& e A Aol whe} 0,2~46,6%= UEFHThL Halgh Bl 9l
o, @A s7tol M= 5 FE AN H A He] 2749 3
T H o]§0 & FrE-E10% v|Rte & skl l-ga)
o}, 1ol Eketal Sl Fe o Akl 9l
o]7] wjZell g7l A= Fei&o) R Aol 7P & W
SR 28kl Qlet, 2 At A S 2e AYARE A
e AT 98 5%% =9k, decursin?} decursinol an—
gelate®] Z oFFte 3= AYAREQ] F A1(F) 2] 15~56%01] 3f
Fohs s 7 A0 & Yeht FAREEA 9] o]§- 7+
o] 2 A0 & ARET Cho (1995)9] ol w2 Holl Al
A 7 7 AR E S B o, BAIES 57t
7} dofuf Ab-8-0. 2 o8- 7he/gdo] =il akglaL, Xtof 3t

] FARER 1t 2715 ol AFIsHA akotke o AketA 9
SR FA At AYito] 7Rs stk A AT Haly
QIth(Fontamillas et al, 2019), o|23t ALE Fgs) & uf,
7 R AA ) AEg o' S ET o FAkEEA Y o
7Fs/d0] ErhaL ARt 5 Qhk FANES] 79wt
obe} A ALRH7HA| = 9] 08 7he/d = B7HE 1L (Park
et al,, 2007), A7} 5017 TP Fiba-& s x|of|A| Foig)
S o &4o] ZopAItk= B 7} 9 AL 188 £ wj(Choi
etal,, 1996), G FAMEE QA WA AFRH7 A= 9] o]
& 7Fs0l == A o= AR Erh 53], 319 decursin 3
SE2 AA S YRR o8 HaL glon, o5 o] 8%t 3}
o] Wol AlREAL Q= A & ul, S Y]

YREA Y o] g7 ral A=,
N Q9
b | -

2 At T Al Aol sk o FEHE AN
2 B75A0] i) WA 918l agstsict. 3o 2
A9 A et A8l o] F FAlE 42817 vl <] A
S 5| tie] oF 98, 5%% = YERTh E3 S T2
decursin®} decursinol angelate?] & SFEFS = AR 0] 2t
A DS ABAR B gl 4,298} chule) Holz
0.64%~2,39%= UEFom, o]= 55 = o8& Al 4ks o
H] 15~56%0]| s5ohe A o2 Uelhth, E3, 3t 249
735 Ff Fle ARk o2 vlSf 3ol Hlsl =gt
Aoz Uepsdth, S Ao AR, A8 g e
FARE eV AE el g, S A FAREE AL
B 7P 2 3PE B0 FEE R o8 TRl E2 Al
= A7}

Table 5. DPPH free radical scavenging activity of each part from A. gigas Nakai
1C5p (mg/mL)
Sample Aerial part Underground part
Flower Leaf Stem Main root Lateral root
BI” 1.78+0.10% 2.02+0.09° 4.05%0.10° 4.4620.03¢ 3.51+0.08"
NB1” - 2.03+0.03° 4.72+0.08" 4.25+0.07° 3.21£0.12°
NB2* - - - 5.36+0.12° 3.60£0.19"

“B1, NBI1, NB2 indicates bolting, non bolting harvested late August, non bolting harvested late October, respectively.
*Values indicate means + SD from triplicate separated experiments are shown. Means with difference letters of the same
column are significantly different at p < 0.05 by Duncan’s Multiple Range Test (DMRT).
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