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Constituents Comparison of Components in Native and Cultivated Species
of Angelica tenuissima Nakai

Hye Won Lee*, Ji Hyun Choi**, So Young Park*, Byung Kil Choo*, Jin Mi Chun*,
A Yeong Lee*, and Ho Kyoung Kim*'

*Korea Institute of Oriental Medicine, Daejeon 305-811, Korea.
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ABSTRACT : The root of Angelica tenuissima Nakai (Umbelliferae) has been used in traditional medicines of Korea as a
headache, common cold and a fever remedy. A. fenuissima contains ferulic acid and various compounds of essential oil
group such as limonene, 3-butylidenephthalide, y-terpinene, neocnidilide, ligustilide, senkyunolide and neocnidilide. This
study carried out to compare the contents of ferulic acid, z-ligustilide and n-butylidenephthalide between native and culti-
vated species of A. tenuissima by HPLC. The average contents of ferulic acid, z-ligustilide and n-butylidenephthalide indi-
cated that native species (9 samples) were 0.060%, 0.616%, 0.025% and cultivated species (15 samples) were 0.037%,
0.141%, 0.029%, respectively. All samples were collected from different places in Korea.

Key Words : Angelica tenuissima, Ferulic acid, n-Butylidenephthalide, z-Ligustilide

M 4 nolide, scopoletin, anthriscinol, [selinene, 3-butylidene-
phthalide, sedanenolide, neocnidilide & -f/d&el Bl
AE FEAYE A (Umbelliferae)el]l &3 thadAl 89l f=o] Ae™ (Park er al, 1997; Yook et al., 1997) 3}

3L Angelica tenuissima Nakai (Ligusticum tenuissimum — 29)E coumarinFl 22¢] iso-imperatorin, prangolarin 5]
Kitagawa) Hx= S0l Ligusticum sinense Oliv. @ Q378 AEo] 337 Hvlglch (& =5, 1992).
Ligusticum jeholense Nakai et Kitagawa®] 4733 & A% FEO] ok patural oik MBI &gt ALtaG AdE)

gk Ao gigebdefer (o) A AFAGENRAH,  oN AL TUHE LT U4EA UX (Zhu, 1998)
20020 FAEA AAE AZRE Sl E ZE phthalide AGY] HRFEL AF2e] FENSS RSk A
)

Angelica tenuissima Nakai®| B2]E 7|9 EE 3177 g9loH OS2 H3I (Tang & Xu, 1992)H U3, 2 5 butylidene-
vl ZpR)e] il AAYSEALE ZER oA AMlE R T} phathlides Hl1E©0)3] 75 Ydoleh, 173, AA|,
(AIF kR, 2002; SHf2er B8t WAAAS], 2005).  FE o] 4HA Aot @GpLe ek IAERAL3I], 2005).
LR A= 3T, 214, S, FES FHgo] o] Frelety S ferulic acide A9, 2, F4t8) 24 ligustilide=
L2+ A2 FER)T ARE A GO, RS @ELE A, 98 2 Fo FUEIZo F2 gy ¢
) Zh8o] £om QZM] F&, W, s, 7 2B A choline acetyltransferaseS ZTAIZ O EM] Alzeheimer's discase
I (& T, 1992; AN x5 HYHWF, 2005). o 837t By ¥ e (Kim et al, 2000; 4, 2001;
JEo] o= a-thujene, crpinene, Bpinene, camphene, 7, 2004), A3 o] FEA &b tie] AAZ AARS EH
sabinene, bergapten, myrcene, limonene, y-terpinene, isobomeol, 7F o= A2 EA% AT (Kuang et al, 2006).
verbenone, csrvone, piperitone, undecanal, carvacrol, / HE= AL AQuisA 2 ASEA (Kim et al., 2003),
elemene, [-caryophyllene, neocnidilide, ligustilide, senkyu- FAE A& FAE AFE (Choi er al., 2005), 2o &
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A& MES n=e| dEE

YA 8t (Choi et al, 2002)° U3t A= BRuH v} 9l
R AT AuFY RN I vbigk dgo)d,
mets] & dFe ST A BFESZ FAFEY] Y=
ferulic acid®t &9, EAEE 5o 237t o FHRS=
HIE (Kim et al, 1989) zligustilide, n-butylidenephthalide
Fdiol thele AT AuiF AEEE £ T3
AMEET Aol FEH7F AAE Basiuat dvt

X“_LE._ Ol gl

Iz o

2 Al AMEE B @R, Angelica tenuissima Nakai
2471y AAFET AF o2 FEINOH JAEL 988 F
koL, ApfEE 158 38t A3 54 F AlF 3
YEog AR AL EAstd AR AP ARt

2. Mok 3 oD

SHFA|E AREE FFEZQ ferulic acide WakoAl, z-
ligustilide= ChromaDexA}, n-butylidenephthalides- Alfa Aesar
AEF= ARSIRAL, ARY FE2E A3 AR WEEe
J.T.Baker®] HPLCH Al&-& ARSI e™, 11 99 AJofee
WEA=GF) SFAFE ARSIt B4 71712 ARE
HPLC= WatersAk2] 2996 Photodiode Array Detector, 2695
Separations ModuleE A8}t

B zﬂ ferulic acid, z-ligustilide, n-butylidene-
phthalide®] FA1& Ztz+ 131.5, 100.0, 73.5 g2 AW &
o} HPLC® WEr2 10 mLYl] =°]3l o|A-E stock solution®.
2 dAIFeE 3Ask Adoz gl o] F8 10
ulLE HPLCE EX3} chromatogram® HZ-E 311 5%
o} WA e HFME st AL AAls.

Ade] ZAle Bustd 2R /1E oF 202 FLUEHA
go} HEE 50mLE 2o ﬂ%%?blﬁ- L FEo|A 2A]
45 7}@35}1 23]t @b—}ﬂu} Feol WES 50 mLS
040“‘” 25 el meEE

=F H

do] A3slA 100mLE 3l ANz &9t (Fig 1). 7
7ke] HANML 10 LW HPLCE EA35le] A& chromatogram
o] WA sle] 3HAHL Ao ZRY Zi7te] AEEH
o] S AL Al thel 38 vhEele dRe %E
AHESt e HPLC #4127 Table 19 YERASIT

5. SAx2l
EAxE]l< SPSS 12.02 o83} @qu Mean+ S.D.E
FAIH o, Ttests: 01%6}04 Folde AARsT

2 o

FEo AEEE F AAHEA i 72 Kim & Chi
(1989), & = (1997), Ka ef al, (2005)] o8] By @ u}
itk 22l HPLCE B3 AL 8% I+ ok &
TE v} glo] B AFddAe AT AufEo s -6
FE] F3858 YRl AES disted HPLCE )&
IR SAIEAS B8l AN S AT

BEFY ferulic acid, z-ligustilide, »-butylidenephthalide®l]
st ARFAE AP A7 AR A o] 7zt y=
39662.9495x + 5814.0025, y=192354. 1895x + 138657.9583,
y =48589.2352x — 101902.7826°]2L &A= 2+ 0.9999,
0.9999, 0.9966°.% 19 =H3IAt}. Ferulic acide ™54
7F 175894, z-ligustilides= WFEAIZF 408FA A, n-
butylidenephthalides= MF-5A7F 41. 752t Ke|=lo] z4z}

Angelicae tenuissimae Radix 2.0 g

Reflux with 50 mL MeOH 2 hrs (x2)

MeOH extract

0.45 pm filtered

Sample solution for HPLC analysis

Fig. 1. Procedure for ferulic acid, z-ligustilide, n-butylidene-
phthalide analysis of Angehcae tenuissimae Radix.

Table 1. The operating conditions of HPLC for the quantitative analysis fo ferulic acid, z-ligustilide and n-butylidenephthalide.

ltems Conditions
Waters 2996 Photodiode Array Detector
Instrument Waters 2695 Separations Mod):JIe
Column Luna C18(2) (4.6 x 250 mm, 5 m, Phenomenex)
Mobile phase 0.25% acetic acid : methanol = 68 : 32 (3 min) — 25 : 75 (36 min} — 15 : 85 (46 min) — 0 : 100 (90 min) (v/v)
Flow rate 0.7 mL/min
Detection UV 245 nm

Injection volumn 10 pl
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Fig. 2. Chemical structures of ferulic acid (1), z-ligustilide (2), n-butylidenephthalide (3).
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AEHY oM BE ANBAME peakES FRISAT (Fig. 3).
Ferulic acid &% #4143 AAF 989 HF2 0.060%
*0.0DE A B Wt 0.045~0.075%2] B ol glem
A 1589 HFE 0.037% 00002 Az wt
0.028~0.045%%] H Wl Uom zpgFo] AQujFrot oF
2] =A Vet z-Ligustilide®] ek Ax AA8Z o7
o] FHFE 0.616% (+0.18)2 AlE] wa} 0.340~0.845%°)
A el e AulE 1589 Ha2 0.141% (+0.02)2
Ao ™2t 0.100~0.176%%] B9 Wo U™ zpAgFo]l
AejER ghFo] oF 49 =A| YERTE. z-Ligustilide®] &
Fo| AT AuE BT A UePd A Park e al,
(1997) 5ol =AY (dngelicae tenuissimae Radix)™} =4t
(Ligustici Rhizoma) T2 ARTFS v ZRA3N 2
ligustilideZ =14F LB FAHFCE AT Aot U315
t}. n-Butylidenephthalide®] 3524 A} 245 989 B
< 0.025% (£ 0.0D)E A& w2t 0.015~0.046%] HH U
o e AulFE 1589 HdE 0.029% (+0.0040)Z A S

170

ol Wl 0.025~0.038%%] H Wil AT L& AAF
A2 2] ferulic acid, z-ligustilide, n-butylidenephthalide®]
FETHES Ttest®2 AT 3|2 23, AEET2 ferulic
REgae] Auise) o3 FoHos BA
e A4%, A

o JR LI

acid, z-ligustilide
et} (p <0.01). #-Butylidenephthalide

WS 5 H|Se o2 {oHQ] AlolE HolA U
(Table 2).

R gt AR AEEE VN|SKY Zhang ef al,
(1996), Zhang et al, (2002) So] B3 FIZIH
(Ligusticum sinense)®} Q31 (Ligusticum jeholense)®| 733
S v)shA ferulic acid®] @S F=ILE 0.09%, 832
B 0.16%, zligustilides ZZTE 0.04%, ST7E 087%E
vebd Axel FARKA

AZ3 AuEe] HPLC pattems AR Hdo)gle
1 3kl oiMe ZolE B=d 53] zligustilide®) 73
AefEH T} 2PAE] ghaFo] oF ¢ o] =2 AL IUT
& 9Jsich w3 HESAIZE 58.0min®] peake= AdEo| BRI
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Table 2. The contents of ferulic acid, z-ligustilide and n-butylidene phthalide from native and cultivated species.

. Contents (%)
species — — : :
ferulic acid z-ligustilide n-butylidenephthalide
0.064 0.693 0.022
0.074 0.845 0.024
0.045 0.600 0.021
sample 0.051 0.638 0.028
e =9 0.049 0.340 0.046
0.054 0.352 0.015
0.059 0.571 0.015
0.075 0.728 0.023
0.069 0.777 0.033
Mean = S.D. 0.060 = 0.01* 0.616 = 0.18* 0.025 = 0.01
0.035 0.136 0.031
0.034 0.140 0.027
0.037 0.143 0.030
0.028 0.116 0.038
0.036 0.125 0.026
0.044 0.154 0.032
ampe 0037 o131 0025
Cultivated =19 0.036 0.100 0.026
. 0.045 0.113 0.029
0.036 0.149 0.025
0.036 0.159 0.029
0.041 0.764 0.031
0.039 0.174 0.027
0.039 0.176 0.032
Mean = S.D. 0.037 £ 0.004* 0.141 = 0.02* 0.029 + 0.004

"1 p < 0.07; significantly correlated with native and cultivated species

A oastort sl glo} ApAE AiEe Holrt Lal
ATt o= = QR0 Arslak AT =2 o]g3sl A

)
o IEUME i, B o SIS ~
= gke A7t AREE AYF 2R BEk $5 TR
o2A2) Aukg J)NE 5 e AoE Almgr

A
~1

FO

Ut FAA N A FAR] nl4A] Fo] Qe B F
898 C = ferulic acid, z-ligustilide, »-butylidenephthalide 3

d2= AAsle] HPLCO &3t FEdhds BMgosn =)

S Aulg 2B T4 vwdA} 3t 22 3R
o] 3 B4 ferulic acide AHYE HF 0.060%, A
< 0.037%, zligustilide =2 AAE 0.616%, A=
0.141%, n-butylidenephthalide®] 32 ZPAZE 0.025%, AHHl
T 0.029%E UEET FAFc2 E4L8 5319 ferulic
acid®} z-ligustilide ZFFo] AuFRT} FoH o2 Flako]
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=)

EAVERST 53], Ao 8 Ay ARo=R A, &
I 5o a3 Aol dHR z-ligustilide $HEFe] AulE
Ho}p ZRAFo] oF v Hw A Vel ou Alsdp, Al
ste] W3ls At nlerelr] oy e ASde, A
HigE A7t e S Y o] 2 i 7
o] AS ALE AlEH.
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At Al

BHAEXE e idaT (E060003) A<l
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