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Abstract

This study aims to compare and analyze the difference in components of Peucedani
Radix distributed in Korea using ultra-performance liquid chromatography (UPLC).
Eighteen samples distributed in Korea as Jeonho or Asam were collected and used for
this study. Three identified standard medicines, Peucedanum praeruptorum, Angelica
decursiva, and Anthriscus sylvestris, were used for comparative analysis of major
components with collected samples. In the case of 7 samples from Korea, K1—K?7, they
were identified as A. sy/vestris because they all showed a similar component pattern
and included deoxypodophyllotoxin (3). However, it has been confirmed that A. sy/vestris
is sold under the same Korean name as Jeonho, P. praeruptorum, and A. decursiva,
which are the original plants of Peucedani Radix in the Korean Pharmacopoeia. On
the other hand, among 11 samples from China, C1—C11, eight samples showed similar
component patterns and contained the same marker component (4—6), so they were
identified as P. praeruptorum, but the remaining three samples, C2, C4, and C8, showed

different component patterns from the three standard medicines.
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AL (FiE) = TR gteR(Ag eh) A M ,(KHP)o A AFg ZHUmbelliferae)ol &3+ #skd
S(AfERi#) Peucedanum praeruptorum Dunn E& B WE Angelica decursiva (Miq.)
Franch. et Sav.[= Peucedanum decursivum Maxim.]2] B2|& A8slEE FAsta Qi

rE2QInlZsl=ekA ,(ChP)Y A9, HsE= ““2}149_(Elmﬁuﬁﬁ) Peucedanum praeruptorum
Dunn®| B&E 4 Avt A5 2 QI3 praeruptorin A & praeruporin BE 1 X HEAHE
2 AABI Qlow, ASHA S (EfERTHN = o<t FEdlo] H]"ﬂ‘%g Peucedanum decursivum
(Miq.) Maxim.9] —ra]E 2] A0 HAstY 1 A BAES nodakeninC 2 AA5tL et

ol et Ao= U9l A5 Aol theket A= Hejvt 01—4 T QEEOE AEH AR K
€ uf 9lony? E3] Eﬂii 2 8FRI o) (FUHAP)N AR A& DS Anthriscus
sylvestris (L.) Hoffm.2] #2]& oFgst= o7 7|A=lo] Qv 1 7| 9AEHel 57} AoF
B Ao@EiHNet TLetel F OB 7o) BEo & QI Q-go] WA ek’

ASEE SN NG AT LEEE o2 vSHig)sty AT, Hd)ol A4
(St AG7] (ffif‘klﬁﬁ) AL A(EHRB)SHE 508 FHNSE TR S), B
A2 (EhEM) 5= A=t 1] g2 2ol= oFAfolm, oMHifiz) Qlok
(Wis §)°E U]Q(ffﬂ(ﬁ)o}ﬂ FAHF)SHHA B A (EER)l Atk 78| (BERM, &

A B (EMILFESH= £ 2 HS|ER(MEER), BHAAEIRD), =6l si4=(limsmg), ’111011]'
SHEE ), = loRe RIAH ARIREE), 7181 5-S(RIEKIE), 3 265 EEH), Fe (i), 5
ZA0fS), AetolS (BT ] X 5o] AFEE= AR, M3t oMt 11 A& HZo] AR Zlg]
th2op?, o|g} o] ofio] AT E ALE A9 Y9 A& =& ohE 55 YEhAY B2
&o] WAL = o= EFstaL, Ul APgolA -85 a4t A5t AE8 AE, & oMHE
%) Anthrisci Sylvestri RadixC.2 &R1% v} 9lon, FZAF HS E3L 7] °~Vl]€ﬂr i”\] o] 34
HA] ¥ EAZI APATH AA A, webs FUold |5 Qs AsE n] Aol A
9] ARE- oA ¥tEA] FEgh ]°J ol "agt R Atmdrt. A5l o4kl Ed et
thFet ATEA W-RgH, A% i A3t BaEo] 9om?50 o|alehy B A
chromatographic fingerprintg °©]-&3t & A9] 7|9F 9 3559 g vjwEMo] Hig
v Qlou, FQA480 figt 5HL $yHA LY.

wehA B ALoAs KHPO| 59 7|YUAEE FAE MLAS P praeruprorum, Ao S
Angelica decursiva, 18|11 0|8} &89 97} Q& obite] 7|¥AEQl AS Anthriscus
sylvestris®] EZFAHE AHESHo] o|&o] tiek UPLC-PDA HHEA 9 Fo44E 54 353
ot 3 W FPAZNA FE5E AT Ee O]'“'Oi o= U4l 9S54 AR 183
A5t 7] 359 BEAS} JEME v wEAS P51 o]F ot £ 28 H e
U A ASFY] LS Eelglen, & 'l'li Aejo] ZAIF mtet 9 o]9] /jAS 9l 7%
Ag 2 AAl-Z-gstazt gt
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2 Ad9 /\}%ﬂ HEFA ASAT, MEHT, oS eh=erolst At

kel 4 }E 7‘49—4@} 719s 5% F AHESttHTable 1). i”ﬂ*} 744
= Boto] FAston, 7k Alees FEHSE Fojsto] =3t
(:&E = KIOM)o| SARECR E-&ﬁ]'?&‘:]'(Table 2).

Table 1. List of original herbal medicines identified as original medicine deposited at KIOM herbarium

FFAAATAIE 1]
F24

Herbal Name Scientific Name Region Specimen Code
A5t S Angelica decursiva (Miq.) Franch. et Sav. China 2-15-0673
Elkeivgked Peucedanum praeruptorum Dunn China 2-15-0629

O}A} Anthriscus sylvestris (L.) Hoffm. Korea 2-15-0653
Table 2. Commercial samples of Jeonho and Asam from local market in Korea
Code Commercial Name Origin (region) Specimen No.
K1 opAt Korea 2-21-0088
K2 Faked Korea 2-21-0089
K3 op&k Korea 2-21-0090
K4 Z35(oFh Korea 2-21-0091
K5 A5 (A4 Korea 2-21-0092
K6 Ag Korea 2-21-0093
K7 oAk Korea 2-21-0094
c1 A5 (3} China 2-21-0077
C2 A5 (oRY) China 2-21-0078
Cc3 AT China 2-21-0079
C4 As China 2-21-0080
c5 Az China 2-21-0081
C6 As China 2-21-0082
c7 A () China 2-21-0083
C8 %) China 2-21-0084
C9 AR e) China 2-21-0085
C10 s China 2-21-0086
Cl1 s China 2-21-0087

233



1 2. UPLC £ 088t Ui R85 29 42IE Hluw &7

oy
Il
[

2) /\]o]: o] 7] 7]

Al79] & 9 BAMof A3t acetonitrile, methanol, water= J.T. Baker Inc. (Phillipsburg,
NJ, USA)ZHE £3t HPLC 532 AF2351992H, formic acide Sigma-Aldrich (St. Louis
MO, USA)A U3tk EEE(Nodakenin, nodakenetin, pteryxin, praeruptorin A,
praeruptorin B, deoxypodophyllotoxin)2 2% &% 98% ©JA2 & Chemfaces (Wuhan,
China)olAl F+dste] &R1-AF F AHEsth. A2 &2 231 F£7|(8510E-DTH,
Bransonic ultrasonic, Danbury, CT, USA)S ARE3Ftt.

3) AN Az

Z+Z+9] A E EHoto] dojX A EF 0.1 goll methanol 10 mLE €0 & 50 & 7,
AF2(25C)A 1AI7E B9t 220 FE35M9H /}}% 1 mL& F3l9 0.2 pm membrane filter
2 oigt & UPLC B4 $35H5H 6% 489 #5F 77 1 mge "EE 1 mLo =9
HAS A 23 FH A2 34 ¢ 2345t BEF mixture® ARESHATH

4) UPLC-PDA &4%4A
FEE JEEYL photodiode array detector, sample manager FTN-H, quaternary sol-

o
vent manager® TA%® Acquity H class plus UPLC system (Waters, Mildford, MA, USA)&
Argslgon, B4 AL Table 33 Zth

Table 3. UPLC analytical conditions of methanol extract from commercial samples, Jeonho and Asam

[tem Conditions
Column Waters ACQUITY HSS T3 column (2.1 x 100 mm, 1.8 gm, Waters, USA)
Mobil phase (A) 0.1% formic acid in water, (B) Acetonitrile

Gradient elution: 0-5 min, 20-40% (B); 5-8 min, 40-70% (B); 8-25 min, 70-85% (B)
Flow rate 0.2 mL/min
Injection volume 1 ul
UV Detection 290 nm
Temperature 30T
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1) EFFA 9 UPLC-PDA AEmE 24

2 dFolA= FAET AEHo] FYsto] &-2-80] $HEE T} ot S -8 AHE
AFETZL A4, AT 7|AAEE FAE ASHE, HIHE I oo EEA o gt
UPLC-PDA dEHE 242 AASHGH 3% oA W 4R C0s I8 65 A& #EE4e
03 HESAZE 9 UV AHEHAE H2M 559 939 H|w-578% A3H(Table 4), A5d
o)A nodakenin (1), nodakenetin (2), pteryxin (4), WSFH S A pteryxin (4), praer-
uptorin A (5), praeruptorin B (6), °FdollAl deoxypodophyllotoxin (3)& &Ig 4= J3Act.

BEHA 255 3%9] UPLC AEUEIHL Figure 1, 6 A9 UV AHEHL Figure 29}
2t

Table 4. Analyzed components in UPLC profile of methanol extract of Jeonho and Asam

Peak No. Name Rt (min) Amax (nm)
1 Nodakenin 45 334.7
2 Nodakenetin 7.0 334.7
3 Deoxypodophyllotoxin 10.3 291.7
4 Pteryxin 12.6 3215
5 Praeruptorin A 12.8 3215
6 Praeruptorin B 16.5 3215
4 A 1 ) 3 5 ;
B
3t B
4
gt
" ¥ ; .
ul C
i
Q- 4 6
wl M (.
] D

Figure 1. UPLC chromatograms of original medicine as Jeonho and Asam (UV 290 nm). A. Standard mixture

(1: nodakenin, 2: nodakenetin, 3: deoxypodophyllotoxin, 4: pteryxin, 5: praeruptorin A, 6: praeruptorin
B); B. Angelica decursiva, C. Peucedanum praeruptorum;, D. Anthriscus sylvestris
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Figure 2. UV spectra of six components of methanol extract from Jeonho and Asam
“1 Anthriscus sylvestris A::-;M
,4)“’\/&-;_4._.—.A—
. r‘
§[ A
act A
ol K3
o K4
;g K5
e © .JL\JLMAJ
: AK7
120 i i i) 3l [ 70 al P o [ i) 1 1 [ w [ Tt

Figure 3. UPLC chromatograms of methanol extracts of Anthriscus sylvestris and commercial 7 samples cultivated
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A FEH AT E= oMo ®E AluE T Qs A4l 7H(K1—K7) € S=H4F 11-(Cl1—
C11)9 §-68< 4ot Z2dAet AEd vlu-E4Z sttt A 88 FE259)
UPLC HEE4 AiHFigure 3), 78 FE2E2 B5F RARE fidog Yepygton, Ik opilo
A FREoZ A% deoxypodophyllotoxin (3)S 71 =& 40 = Z3lstal 9lo] 74 BE
opito 7 =As}elth. ol2jst AT 7 59 201249, FUhA M5O HPLC ARHH BAS 43
sto] 127 BF oo FA% Autel XS, B A7 I AT 74 F 489 453
2 ‘opiFoz gutEA B|HEQoH, 232 ‘HAIF(K2, KO)FoH, 182 HI(AH)(KSE 7]
so] wojE|1 Q= Ao thTable 2). ‘FAFS vl uEo] Ba]Z viztoA $2& o]Zo|}”,
271H FUA AT 32 2 A9 o|gehy AJEEA QF 54E ANE v e R oY oY
o= SHIEA #7|E0] fEEOlF T AR WoHET

A ME2 diE e F4F 118 /8% 259 UPLC HH&4 A3K(Figure 4),
87(C1, C3, C5—C7, C9—C11)9 FEE2 A2 FAKS el o2 ZRI=glom TR WMol
39| F9 A HEAERI praeruptorin A (5)2} praeruptorin B (6)7F AE&E| o] WSPHS(P. praer-
uptorumZ FFotIt. 18y -89 ‘AT 1-(CHT HI(eHY) 24(C2, €)Y FE2E2
5 FHE 889 FE2=T tha ot Yo s HEHUM 47] 38 FAY B #EIA
WolA 5o 9 A FEAE praeruptorin B (0)F ZFSIL JAAUA|T HSATOA 52 I HF
o7 HZ49 praeruptorin A 5)= H|IH W2 308 HEH v WIPASoA v A W2
n3HEoE FEH pteryxin 42 7P w2 FaHF o2 HEEE FHF Xo|FE e
th. gEo] AAZQ ARutE 1 HJRES BEA A5 59} vy As S F2 A
H/3E2I nodakenin (1)°] HEHA Aoyt ZEH o= 47| 37(C2, C4, C8)Y A= F8

AEARC] §5 SuolAE Hobdzol SASHE AAA RiE @ FR8% o] glojAs
gt AolHe Beon], JruE Suolis Aehazet St AStAso] Fo AHEARo|
AEHA ke Aol¥e ol 359 EEoHY B Shtz A 4 ok o] 359 o] A
£ T FeE, AR 5 $5ATE B el 50] WA Ao Arr s, 4
02 FRAA Aol AEiE W EARA A%, /1UNEE 2US A o 68 B

AT 14, MabaE 1delglon], 39S 2he FHNA BAL 18L opkat fARE
o gk gck. oSt ATANE FYN B v FHORNE +YHE AT P4 ALE
Aol WiEA] B4 Bas opfz BekEch B ATold FRAL 1149 5L (Table

pa

[e]

=

2), AT, HAS(Hsl), HI(EHY), IR 2 1 o] FEE o] H7]|=o] A g2
Aol o]t T4 HE F R ASHH S0 A EAE nodakenin (1)°] FLAGEC=R
AZHE R85 e o= IRIHSIT S5 FHY B¢ HPHIRE M5 7 ER
FAsI Qo e ofy ABHEE T FL TRl SAst Yo T F2 WEst Fan
o] Zpo|7} ERIE|]lon, o= &9 Xo|& ojojd 4= Jlouz U T4 W A2 7Y
Fo] Y% 22 HE F FToE A= U= FFo Ut Mol B8 AL E AlsHTh
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Figure. 4 UPLC chromatograms of methanol extracts Angelica decursiva, Peucedanum praeruptorum, and com-—
mercial 11 samples cultivated in China. 4: pteryxin, 5: praeruptorin A, 6: praeruptorin B
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UPLC-PDAE ©ol&3to] oA F85 A% Ex= oMoz f&He it 74 9 =4t
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