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ABSTRACT

Objective : This study aimed to compare the difference between Angelica decursiva, Peucedanum praeruptorum
and Anthriscus sylvestris which have been used as herbal medicine, Jeonho (Angelicae Decursivae Radix)
in Korea and provided the evidence to exclude A, sylvestris not to use as Joenho,

Methods
morphological appearance and chromatographic fingerprint, In addition, relation between original medicinal herb

The similarities of original medicinal herb with samples from local market were evaluated including

and local samples were analyzed using statistical clustering methods,

Results : A decursiva, P. praeruptorum and A, sylvestris represented different morphological appearances and
chromatographic fingerprint., Several samples from China exhibited similar morphological and chromatographic
appearance with A, decursiva or P. praeruptorum, Eleven samples from Korea showed identical similarity to A.
sylvestris,

Since A,
is required not to use A,

differences compared to A, decursiva and P
herb, Jeonho, Additionally,
identification and quality control must be applied to A, decursiva or P. praeruptorum from China in order to

Conclusions sylvestris represented obvious

praeruptorum, it sylvestris as medicinal exact

maintain therapeutical efficacy.

Key words : Angelica decursiva, Peucedanum praeruptorum, Anthriscus sylvestris, similarity, morphological
apprearance, chromatographic fingerprint
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Apiaceae)7]- A AiA(EE LAHAHZE S5E ATt 9]
= gzl AEYe] HIT Ql ARE s EIyI Rt
2, 2 WRgEo R EREI fAoRHEHA MECl
’f’“‘O]'—T’— SR, EMEShE %S 7HAAL e W, Al
= (UKL FEEC 2 F5R 5 AL RS A ifioll BRHe
’511— H‘%M” HHA#SH: 8B5S AU o] pinbAet i
52 a3 oara & 5 g,

OIX‘]"%' ifzzo] Wt a4 FE Qo] AR ARNE
B 2 piAE SO L3St AL WY KRR, ERVERE
9] &o] AHEA AU L3]Y HE A% Ex FEE0]
A 7Fs/dol S8 TATT.

F e FATE WY F AxEde A5k ol
BA5l= WY 3 chromatographic fingerprintE ©]-&
stof offje] FEE #eElste Wl digk A4 STlskaL
k>0 FYME 7)o AMgSIE B FFL B3
ZA4%7 4¥olA chromatographic fingerprintE ©|-&3F
Aok gl AopA|A| o] FAvE Wios Wl daddo] A7E
3L ojof gt WHo] Aol HZof ofof tigt rhoj=dl
o] A=A},

2 AFolM= IR, AiERE, izo2 7)ol Eeld
°k7<H 2 AIFOA HE 2 fFEEHs Al sl oA ¢

e B2, chromatographic fingerprintg ©]-&3t o|&s}
75‘] HI 5o WS olgste 247k Aol ¥l AL
7 A ZHEE ARgol gt BoAdE AAEA sttt

A= L P

—

A=
stotr

2 ¥ AME A= 719 dAe AF fF o=
TESHET 71 oFAQl SRAEATEA, ATERTH, MWz R
9 Y& Pty B AR At 53" dAE A
Lttt FEAe oFdAL AGFAY e, dteks T
ek wjArE Fal ke olF AR 9 o] wet &St
At} (Table 1),

Table 1. The list of herbal medicines identified as original

—_
~

medicine, ‘Jeonho (Qianhu) and samples from local market
(Sample No. 1-22)
Code I-I{Ierbal Scientific Name Region (Pharm) Date
ame
zltngérzlvizztzl ;/ecursz’vez Franch, China
AD-1 J’—gf“TEALEH( =Peucedanum decursivum (ngpgmyungdang 2010, 11.
Maxim,) Medicinal Herbs)
PP—1 BT ‘rfiﬂ Peucedanum praeruptorum (Zéliliiﬁg;bshina 2010, 04,
AS-1 B g(r)zgzgscus sylvestris (L.) zlgirllrrlliirgzb;(orea 2009. 06,
No, Region (Pharm) Date
1 China 2010, 12.
2 —_ —_
3 China 2011, 08.
4 China -
5 China 2008. 11.
6 — —
7 China -
8 — —
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9 China 2008, 11,

10 - -

11 Goryeong—gun, Gyeongbuk, Korea -

12 Suncheon, Jeonnam, Korea -

13 - -

14 - -.

15 Sinan—gun, Jeonnam, Korea -

16 Korea 2008,

17 Korea -

18 Hwasun—gun, Jeonnam, Korea 2008

19 Yeosu, Jeonnam, Korea 2010, 09,

20 Imsil—gun, Jeonbuk, Korea 2011, 01,

21 Gurye—gun, Jeonnam, Korea 2008, 04,

22 Mokpo, Jeonnam, Korea 2011, 01,
- EXzEy

) Alef

ZZ0]|&= methanol (99.5%, Samchun, Seoul, Korea)2
ARRSIE Y, SRS 2ePLAIR7] (Milli-Q, Millipore,
Billerica, MA, USA)S o]&3}o] 182 4 Qo2 AZR3}
ARSIt HPLC EAol&=  acetonitrile’} water (ZZ+
HPLC—grade, J.T. Baker Inc., NJ, USA)S ARE3}ATE

2, 4y

1) QiH QUESEN H|w
Table 2014 AAE 7+ 7|9okAe] o Rade] Yo 7}
shbe) FEoz AT & A4 ke B Yol §
Zof wat 7+ g it HeE
0 (AFUS) TLE FoAsgt. (Table 2)
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Table 2. Characteristic morphological features of Angelica
decursiva, Peucedanum praeruptorum and Anthriscus sylvestris

Characteristic morphological features

Peucedanum

Anthriscus sylvestris
praeruptorum

Angelica decursiva

Epidermis Yellowish brown Dark brown or Gray—charcoal gray

—brown gray—yellow
Section White—yellow Yellowish brown Whitish color
Cortex : whitish Cortex : red—brown, Cambium :
color Yellow—brown oil gray—gray brown
Cambium : light spot White powder in cut
brown Stele : Yellow, section
Stele : Yellow, distinct
distinct
Texture Hard, not easily Flexible, easily Solid, but easily
broken broken broken
Flavor Fragrant flavor Fragrant flavor Lesser fragrant

Taste Sweet, bitter and
sharp taste

Sweet, bitter and
pungent

Tingling and a numb
feeling when biting

719 opAfoll oiE W4} §5 ofAlol FoiE HeE 7
ZF SSAA 0l Hojd AMt A4 (pearson correlation
coefficient, r)& &3l AAbste] 719 kel {8 A 7+
T TP =E £

1
Wy - —
Exwk

=2 ] n =
= 2 ZK] zy?—in[zyi]
i=1 i=1 i=1 i=1
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2) Chromatographic fingerprintE gt 0|2}5t& H|

1) A9 &4

Z¥zto]l oFlE analytical grinder (IKA A10, Germany)
£ o|&sl] BT & standard test sieve (#18, Daihan
science, Korea)o| SIHA|A A& fdd =7|9) oA &%
500 mg< %“4?‘5}01 #%& methanol 5 mLE2 F&3lgtt 3
%2 %2u5% (Sonicator, Hwashin Tech Powersonic
420, Korea)—- o]-gsle] 1 AIZHEst AYPeRa, FEo] £
b T F2AE 12 I3t T ARAFHY, ARA FEE
o] HPLC—grade methanol 2 mL& Z7}5te &34171 H
298 02 gm PIFE syringe filter (Whatmann,
Florham Park, NJ, USA)Z2 oji}3le] BAof| AR5

©@ 717] @ 24 =4

7171848 autosampler  (SIL—204A), binary pump
(LC—20AD), UV detector (SPD—10A), column oven
(CTO-204), degasser (DGU-20As) So| A2  high

—performance liquid chromatography (HPLC, LC—20A,
Shimadzu, Kyoto, Japan)& 53l A= ct £4 Zak= LC
solution (Shimadzu, Kyoto, Japan)< ©]-83}o] #2lstst,

HAo]= Phenomenex Luna Clg (4.6 X 250 mm, 5
u m, Torrance, CA, USA) o] AMEEITE oA A
2 water (A) acetonitrile (B)2 39, 7|78
(gradient elution)& T3 4% MYt olsA =4
HEL (A) 1 B) = 0 : 5 (0-5min); 50 : 50 (5—30min
7HA fA): 10 ¢ 90 (30—-35min)E2 FgTh fFS 1.0
mL/min, XA A& T2 280 nm, AY 2=+& 407,
FFe 10 ¢ L2 A5k

(3) Chromatographic fingerprint ZH4g

Chromatographic fingerprintE ZrAJsl7] s 719 <F
A}t G5 kY9 chromatogram patterng &elstsct z+
Z+o] chromatogramol|A] 8% 1,594 T peak HZF 0|
< peak WA 1% o= AAsh= peak== A=kt
AGE peaks FolA BE ARAA 7P ERHe=z HE
& peakE AATI]  Teference peak'Z ASH F, o]
gt At HEEA|ZE (relative retentime, RRT)SF At ¥
3 A (relative peak area, RPA)E AXIETE AAMALS
ot 2

RRT=RTyeak/RTreference peak, RPA=RApeak/RAreference peak

_1

(4) 21+ ¥4

429 RRT® RPAE &8l 719 o9A¢ 55 oA 1Y
TS EAsitt. Bl o AoASTE AR
ok agla 4 oY 23 ERE R (ver. 2,13.2)%
'SYSTAT 10 (SPSS Inc., USA)'2 o|&slo] Z}Z AR &
Al (principal component analysis, PCA)Q} Al&EZ LHEA]
&3l Ky= Ak,

(hierarchical cluster analysis, HCA)<

2% 9 w3

1. °FA <54 vl

719 oklm AT I, BT, BB ok 2%

B 71E2 2A £, B, A H, Bk 2= T2
o o AT KieaAet piEaAe] B9 MEUES JE7t

miwo 2 FEsta, ikt HEoR ‘172}01 TEHE 3%
Rl B 7ML AT ShAIRE, SKTERTEAS) KE7T HiB
f-#Baolil Himo]l HEEMOR, ol H{EAMAY RX7F B
Hyta— KGOl I Fie] ¥Rt ACR Xpol7h AUk 1
2|3 HfEpiie ol Fsta ddshy] 490 el ®il
o] ihEol o TAsk: W, pieAiiie Hol Bl &
et @ ddEA] o2 S4e HAoh 3o A KX
7b K- REgol I o] MEtolr ddd uf Sigk 7HF
7b 7= Ao) HftpniAet AftATEAcke] AolHoer &
A (Fig. 1).
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Figure 1. The morphological appearance of Angelica
decursiva (A), Peucedanum praeruotorum (B) and
Anthriscus syivestris (C).

719 SFAQ SAERTEA, BTEAT, B2 oFA HE 71l
A AN oFAe] 5 dFo] BF gdolA QlojA 74 5
oM mF 2 (T5) HE FAUYT fE A T l
1-102 SfenmiAch FiEATEAS] 71&xt fAPdel ds=
= QAN pete] fAREE Wal AR gk, *li
11-229 A, o] 7153 GAo] tiitio|oy, %
feRmEAt BAERTEAS] 71Ede frAbRde] L= ookt
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7|t fEofAZte] S AEATE woiE AR
< T3 AuE 23, AR 5= KeAnieh 0.6501 L2 o
£ A&l Blg] 7 fARE AHBAIE AL, AR 2= H
fEfmifAeh 0.7901d22 fARE AWIAE HA A=
11-22+ 23 48 18 2ol 553 A2 vehgth
(Fig. 2).

Figure 2. Similarity of morphological appearance between
original herbal medicine (AD—1, PP—1 and AS—1) and 'Jeonho'
sample from local market (1—22).

AD—1 : Angelica aecursiva, PP—1 . Peucedanum praeruptorum;
AS—-1 : Anthriscus sylvestris, 1—22 . The number of sample
from local market.

Aol SRFEHE Wl Ao E 5 ARl F=
AA 2 FAFHAUAY TR FYHE Aoe AR TS
Aejstd fgBae] A A e AR uEht Hitar
i B AiEAAZ & & A%eu, o9 SAE FEE=R
Hlagh A AR djfgo] 71U SIEATAGE HAEAT
et FARHA] ghol S=olM eUEE A2 e oA &
oy 289 7ol B2 AR & & AT W
= A2 BAE] AU T=4te R FHEE ATe il
23 5% FEo2 ARl B, SKAEAAY HAERTH
k= ARl A HAEA gotd RE fzo= ddd
T ojA Hag At AR {50 lolAe fhiE oFA el
Yol 289f 7hsAo] W2 ALE AT 4 %k 1
23l SAEATEASt AfERTEAS] A oF FEHS ok A=
AEHALY oI5 A F FAt e fFAMIS A
& AR 3

2. Chromatographic FingerprintE ©]-£3t o]
38H3 vl
1) 7IRRKIRE SEkKHO| chrometographic fingerprint H|w

Chromatographic analysisE $J3t 42 Cis 282 5
3 HF3FAI, OlFAL acetonitrile: water2 A3}t

Peak sharpness?} §AE 1L tailingo] AY7|A] o} buffer
9 acidic agent= AMSSHA] gskth 72+ ofAE A9 peak?)
o] Fupgo] iR 260~320 nm Apojof EASHAIL,
peak®d FupPEe] Zpo|7t @o] UE7] wjEel ZF peakd]
Had Ao Z-8g 280 nmE 7|& WAL 2 HA5tY peakE
Akt

SIEATAS] chromatogram AollA AAzA Eish=
10719] peak (retention time 3,17, 16.49, 17.66, 24.45,
30.12, 30.60, 31.22, 33.56, 34.41, 36.52min)E2 A
stATh  [ieAiEol s retention time 3.17, 17.66,
35.75, 37.09min®| &P peakE AL, izl
+ 3.17, 4,16, 4.38, 5.83, 17.36, 19.80, 20.40, 22.14,
23.32min®] #Fsl= peaksS STt (Fig. 3). ik
ATEASE FfEAiEAclAl ABE peakE2 WFE UV 320 nm
A HAFFAHEHE Hol coumarin AEL 7|1E F
EAolgtal #@H 4= 9= spectrumo] WFEH AOE E
& gue. @Bl HEE peakSe HREE 260290
nmo|A HHFFAHEHE B lignan AEY 7|2 234
EA9 ot & ¢ AU (Fig. 3).
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Figure 3. Chromatograhic fingerprint of selected peak in
each extract of Angelica decursiva (A), Peucedanum
oraeruptorum (B) and Anthriscus sylvestris (C).

ol 7|EE o R §5 A AR 13E 227HK]¢]
chromatogram AoX= A4 7|&Ed BEEsh= peakES
ARtk Hd 3l Ay AR 1-107HKE 4 ARE=E
Ayolgt chromatogram WE& Hof A7t FAMJo] &4
U2 AoR Yelga, AR 11-2271A& kA Zhol] AZ H
%t i"o] et fAMdo]l B2 RS I £ 9ok
(Fig. 4).




Q. |9} Chromatographic FingerprintE o]-83F A&7 oFA] vjw A 19

z—

@ [ = o e = [ e =

Fuwlti i B

1z

Figure 4. Chromatographic fingerprint of sample from local market
(1-22).

Z¥7+9] chromatogramoA AXRE peakEs FolA EE
chromatogramol| 4] 53l retention timeo|| ZFE5Z o2 d
AEx UV FFAEEYE {fARE 17.6min®  peakE
‘reference peak' @ A1, o] peakE 7|EL 2 dto] AF
HFEEAIZE (relative retention time, RRT)I} A3
2 (relative peak area, RPA)E AASIATE,

2) EAH

A FEEHA} (relative standard deviation, RSD)E o]-&
ko] AelE peak? RRTQF RPA®) thgt AY=E (precision)
& #3F A3, RRT) Wigh AUE= 0.026~0.471%2]
£ UERSIE, RPAO tid FE=E 5709 peak’t
5.197~6.006%2% WHHE UEl= AE AYsid =EF
0.416~4,834%2] ¥$1E YeHol, RRT? RPA =F AoF
(FeD) AA & Z=2aid AY sloj=gRIT)A Al
AEA 5% oy HAE FFsh= ALE YEhyth

1z
£
Y
I

3 S5 MBI L 2 24

o
r
X
%‘>
i

o

1-§ste] 71LoFAe}t fErAY A

A3, A& 5, 62 itamAe 242 0.98,
0.99 o9 ALIAE B, ANE 2+ AftamAet 0.99
o, AE 10 AfEATEASH 0.98 oo JTTAE B
o, A2 112 @2at 0.96 o)A, AR 133 19 st
Z}zF 0,98 o4, AR 22% igsTt 0.97 o4, 183 uw
A A& 12, 14-18, 20212 =% {3 0.99 ool A
HHAE Bk AR THS gzt 0.75 o] AuaA
£ 24 (Fig. 5).

Figure 5. Similarity of chemical fingerprint between
original herbal medicine (AD—1, PP—1 and AS—1) and
'Jeonho' sample from local market (1—22).
AD—1 © Angelica decursiva, PP—1 Peucedanum
praeruptorum;, AS—1 1 Anthriscus sylvestris, 1-22
The number of sample from local market.

FAHBBA (principal component analysis, PCA)S Z3j
719 A9t 75 Y FHEAES AlE 2, KibgiAet
A& 60| 7FF 77k 238 A5kl AR 57 o] & &F
3 FEo 2L o|Fh AftAiA= AE 1, 2, 8, 9, 10
I F3E o|FUL, Bz AR 11-22¢ 23 7S 9
ZL Foz Yehdth A= 3, 4, 72 7|9 oA = ojd A
e 2T T olFA KL AR 7Y dA e fXsk
of ol52 YRFHY 9 fingerprint AIFoRE HIT F
|7} ofd fdio] EYE AoRE & 4= 9ot (Fig. 6).
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Figure 6. Principal component analysis (PCA) of 'Jeonho'
samples on component 1, component 2 and component
3 (representing 53.2% of the total variance).

AD—1 : Angelica decursiva;, PP—1 Peucedanum
praeruptorum; AS—1 @ Anthriscus sylvestris; 1-22 . The
number of sample from local market.

AZ2 ZFEA (hierarchical cluster analysis, HCA)&
I ZF oFA 28 23 A2 (distance)S 4% 23 it
AffE AR 61 7Y 2% AZE B, ol A

of
ol
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AR 59 T ARE FASHAH. pieAnie A= 29
7P 24T AE HAL o] 29 WA= A AR 103
AT AYE BAske AR UEEt @iz AR 21,
12, 149 7P AT AE I8 ole9] ARle o
Al A& 17, 15, 16, 199 ZHT AZE I8, °]
€ A A= 22, 13, 113} AZE IAsHEA AR 18, 20
= AAEE BTk 7] A AR 10] AE FAst
AL o= Al A= TolM AR BdEe Ae Bk 1
23l AR 3% 8, 4, 9= 7P EE "ol AZE A
719 oFAete] A HolA| YRiTh olFE AXE wiE
o7 F¥L ERsHAE (K= 3,8l [AfkAmA-1, 2, 101, [%&
feridA, 5, 6], Wz, 1, 7, 11, 12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22] o2 o] FHH= s U
& Ak (Fig. 7).
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Figure 7. Hierarchical cluster analysis (HCA) of AD—1,
PP—1, AS—1 and 'Jeonho' sample from local market on
chromatographic fingerprint.

AD-1  : Anelica odecursiva;  PP-1 Peucedanum
praeruptorum; AS—1 : Anthriscus sylvestris; 1-22 . The
number of sample from local market.

olgisty £4 Zi, F= AAE BAIH IAY FIA
o2 FAHE e AF FEHA Ao At vt
A2 oA 7+ |APZF ASHAl UebdaL, 71 ofAjeke] #HA
o] 2 ofA7t Alch 53] AR 3, 4, 79 AL WY S
FASHA T, °o] F AR T2 2357 @iz fARE AL
Z yeht Al oA 2F BE ARAZ fEEARE Ai7E obd
FEo| 2 AR YEiyth mEb FTolM sdEE A
S SR ARGE A% oFAel ditt Ee B3| st
288K FEE Fo7t "asit = AAER FAEAY
TAte 2 FAEE AE9 B 719 FAte] Aol T
A Uehda AR ZF A3 =R A AA YEhgA f
e BT BoE AFT 4+ UL, = FE He
o ZHoMe 24T T4 SR, AT iz
15.9] 7| 4FR] sfepmaAet aieamAete] FAbdel A8 ¢l
OE T A= SR

10 oft o

e

28

SAeATASE BieATs, s =5 oF FHHLE o A

o] IRIEAL, §5 Y FolA= T4 2 FF4CR S
A== oA 2709 A7y A2t skAEATHE, ATERTEASE -AFSH
AL, A 9 seite 2 A= 12709 o= izt
Fodt FEOE FAMIo] AR =AU

Chromatographic fingerprint E4o|lA 4IERTHASE A1t
Al iz B% O Ho] FERIHEGNL, 554 243 &3
E4E B8l 95 9 T 4 2 FFACE FEE 4
N eER7y 24 bR, AfERTEASE ARRE AR YEr
o a3 AR 9 ke R RAEE 12719 ofHAle
Ifzd $5% FE0E fAMo] AR, o|FEy £4
23t GA] o5 Fejshy 28 Aol MAHE SKIEATRH, BiE
AigAet iz JALL ge AR IEHYL, 5 A
M= AR BoaEs Y HzoR 1" ok Tho|
FAMdo] A gl AR ERI=E

& gAY HS T 4K Ee TSR FHEHE &
A= FiAl B AEATARE 21" ke A7t of$-
AP, A 7k HAE ASHA Uit F=olA miAE A
U "= FE3t QY dd oA FATE AF
Z1gloF & ZaAdo] A=Y 2L g AR E=
SHA A3 AHS BE sz o2 SRiEoe] £ FAAolu
T Holde S4tEY 45sHA =4 JERAIT iz

SIERAYE ATERTEASY 95 F B chromatogram gl Al
ol Holz ALE Yely] Wi AiiAcks 433 o
}gro = okavt WE 7heAdol ssitt =% okdo] &
t RS EAdolu A At Sk Eojor 3 e
QAG B A Auutear FH3| Ifzo] MEE AR
7] grotok 3 ZAZE AA =Tk Bs = Qi)

oo Y& vigoE HIF IS vug A, iz
o] AARE AMEEE AL WIEA] X|eFE|ojof dtal, FtolA
FAE = AAT A= e o Fad E4 #EE §
sl gt 2o ekart Aol FEs] LIE 4 JEF 3
oF & Ao g AtmEL}

o wiu

o X rlo

o

AAe 2

2 =52 $Adste goadE skt HER
oA ww A3, AXFE, 2012 F o JEFH W
chromatographic fingerprint 22 W5l AZst AY
Utk A9 237t Jer7iA B2 F4 EEA A
eg Ado

A=
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