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(scoparone) * & B A BE(capillarin) » B E5
Z(scopoletin) » B ZEE B (rthamnocitrin)
% [ 5 i (eupalitin) © #f & 3 (cirsimaritin)
2 % (eupatolitin) ~ ESEHEFIZE (casticin)
41 P EL il (capillarisin) ~ BB M (capillene)
B PRER (capillin) ko ¥ ¥ &K Z W (p -
hydroxyacetophenone) 3 53*? = AhfF5eiEsd
S RIPREER R B AR a2 FERUERY - DA
TOEA BREE A B [ 8 1) 2 METE T - R =i B SR R
& o R R A R &4 -

MERTGE

— ~ MEUGE
(ATHEESER « (B HE4TE 4 o S fp g
36i S HIEEEESH: - fEEt - F
Bt 4234 -
CETEE Z A E A 101 -

— B

()Ml gE © LCH LHE(.T. Baker, USA) »
MSH H & 98% (Fluka, Germany) * MS
B EE (Merck, Germany) » MS#Hi i 7k
(Scharlau Chemie SA, Spain) °

() HRAZEHE B, ¢ artemisinic acid  caffeic acid
(99.99%) ~ chlorogenic acid (99.30%) »
rosmarinic acid (99.40%) ~ scopoletin,
scoparone (99.96%) X artemisinine (98.00%)
(Qualiflex, China) ’ capillarisin (98%)
S eoxyartemisinin (98%) (ChemFaces,
China) °

= - {RE_ENTE
()8 1= RRE VR AR [ AT BB I DO A AR/ AR T =08
L% (Agilent 1290 Series UHPLC/Agilent
6530 Q-TOF, Agilent, USA)
(C)#B & BE & v (Transsonic Digitals, Elma,

Germany)
(EMFE % FSP(XS205, Mettler Toledo, Swiss)

s RTTE

(REHEZERT « HAERIE 2 Ml - %
TE H ARG INE R TL S~ BRI R K T
V0T T EHERR R PR EEM AR 10
fF ~ FREPS R ~ H ot AR TR
REUESERT o

(BRI RS 2T
1. EEHE L VAE - TREUEMEM ] mg > DUBEE

50% T - FEE R SRS S E R A g
% EAZE10 mL > FFLL0.22 pmiEfEsE
T > 15F]100 ppm EEAE/ESEVATR -

2. BEUESER VAR « R HMESEM R T 12 5
605R A » FHELS00 mg » HIA50%FES -
FEEE SN ER3078H - F000.22
pmJEEE - B HIEESER VA -

3. THEZEMVATR « R EEEM R iR R
605k AT - FEEL500 mg > I AS50% S -
EEE TEENER305 8 - FLL0.22
pmJEREE - ST EZEM A -

4. TRFEFEHT R
SHMTEFE ¢ Agilent Poroshell 120
SB-C18, 4.6150 mm, 2.7 pm& IR
30°C
JiE © 0.5 mL/min
BEIH A 0.1% FREKER: B :
0.1% % 257w
BENTE IR © aFR—

x—  RERE

Time (min) A (%) B (%)
0 95 5
20 0 100
23 0 100
25 95 5
30 95 5
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5. VUt AR T VB A E R

T MENE L IR BT =X (positive ion mode)
Eifffl & F5 B (capillary voltage) : 3500 V
IE 1% E5 % (nozzle voltage) : 500 V

1L #3H (nebulizer pressure) : 45 psi
#4533 (sheath gas flow) : 11.0 L/min
#95%JH ¥ (sheath gas temperature) :
350°C

HZ IR SR BE T (drying gas flow) :

9 L/min

H7 15 S BEVEL E (drying gas temperature) :
280°C

HeREE I E DL121.0509 ~ 922.0098 m/z
VE R BIHF#% 1F (on-line calibration) > 27
Hi(full scan) #i[E 55100 - 1000 m/z °

FEALR 7 BR3¢ PLAgilent Mass

Profiler (8 - tR{EAgilent Qualitative
Analysis $RES AT HH AT 16 . s B IRF
fil(retention time)fIf5 e 'E & (accurate
mass) * i [F] BEA AR A P A [ e i 532
P AR BIS - KIR9053 2
153+ ERa% M < Famliisy -

. F B4 4 HT (Principal components

analysis, PCA) : PCA F—fEZ 884>
MGk - HRE2 R B R B 2 e
3 i Y BRI B A Y L A 20 £
(score plot) * [f] R AR R B A Wi R
T FE BB o E R SR L R ER 47 R 1
BINTEA & 2 R - R SR RS o
M1 A] 52 {# Principal components (PC) *
THEPCRy—#H 2 BB (FERUL ) S E
AR ET E AR EUE - MPCLARE S 52
J& (Cumulative variance)sK 7R [ 73 AT 4
R RRRREE® « KifFeLlAgilent
Mass Profilerft % - KR UESEM Bl T &
ﬁﬁ*UﬁHELjZi[ﬁ% s R ETBR

KA R ATEEEM R R ST+ DU
*ﬁﬂlaﬁz TR I [~ ORE Tife T B A R

FfTPCA » HHE{EPC (PC1EZPC2) hscore
plotZk 2 B2 #H [ (B4 ) 2 53 i B &8 -
AGEFERUE 73 < A FAF LR -

FEREAETER

Augest S E A RS g RV B EL BT ~ 1E
Bl - R E TR - =
HH A A W RE T AT R B DU R AR TR 7 U R R
iR - KRB - MR - FE R
FEFARERE MR RO 0T - B TRE S
M7 H 3% 5 MZ?E%B’IBZ% AT R 7 2E 4 93 A
107 FE R ST » & HE AR 57 scoparone
capillarisin chlorogenic acid Fzscopoletin » Ei
6{§E§D&%C47H6603 » CisHis07 » C{HNO; »
C7HysNOy » CyyHy0, B2 C gH 60, 5 it AT PR
Moy AT 12 R R Rk 7 > A& 2 E B A B 7
caffeic acid * chlorogenic acid& 101 A %15k 53
CyHeeOs5 » C:HNO, » C;HoNO, » € HoNO; »
Ci¢H;3;5sNO, » CoH | NO, » C,,H;4N,04
C,H,0,, C;H,,05 K C,H;N;0,; Fi&
AT ISR ALK > 0 a3 B R
artemisinin * deoxyartemisinin »
acid B 12{[ K &1 % 73 CsHoNO, »
CyoH,504 » CsH;;NO, ~ C,H(NO, »
CisH 405 » CgH3sNO, » CyHy0O5 » CsHyNO,
(RT : 10.913) » C;sH,,NO, (RT : 11.205)
C,H, NO, + JLES PR ZERS 73 A7 144 $5 5k
g3 B E2{E EH B ST rosmarinic acid ~ caffeic
acidEH 124 K F1 Y 53 C 47 H 605 » Cp3H, 504
CaoH3,045 » CyH300,5 » C30H34046 » CooHj,046
Ci¢H;3;5NO, » CyH,sNO o~ C, H (50,
C3,Hy60,7 » €y H,,0,0/2 CooH 0N, O HEERE
& ~ LB R RINR — - R
ﬂ—< o

KA S (B A R G B S RPRE A

chlorogenic
C,;HO5
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HBR - s AR E AR 360 o IR
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LAUHPLC-QTOF/M SEEN R BRAFSEM HEA I3 Ko HL 17 65 254 e
= WREEM ZIBRAR S = - fRAPREEM Z Fe iR 5
MW RT Positive MW RT Positive
Formula (g/mol)  (min) i Ion (m/z) Formula (g/mol)  (min) Adduct Ton (m/z)
CH,0, 678.5024  9.53 [M+Na]" 701.4925 C;Hy04 678.5025  9.53 [M+Na]  701.4892
CsH, 0, 344.0889 14.59 [M+H] 345.0962 CsH;;NO, 117.0788  3.03 [M+H]  118.0863
C, H,NO, 187.0631  6.55 [M+H]" 188.0717 CsHyNO, 115.0633  3.08 [M+H] 116.0706
C,H;NO,  387.1519 949 [M+H] 388.1595 CyHWNO; 2771153 3.17 [M+H]" 278.1232
CyH O, 4021526 1055 [M+H]™ 4031615~ GHuNO, 1650787 552 [M+H] 1660857
CH.O CpHyN,O,  400.2559 11.25 [M+Na]" 423.2450
1644127 +
(Capillarisiny -162630 1297 [M+H]  316.0647 C,H,O, 4640942 862 [M+H] 4650994
C,;H,,0 310.1770 1572 [M+H]" 311.1840
CuHi0; 206.1970 11.48 [M+H] 207.0652 [T [ ]+
(Scoparone) C,H.N,0, 145.0467 7.39 [M+H]  146.0550
Ci6Hi500 C,HO, +
(Chlorogenic  354.0861  7.06 [M+H] 355.1050 (Caffeic acid) 100399 805 [M+H] 181.0478
acid
: CH O, )
C10H804' 192.0422 979 [M+H] 193.0498 (Chlorogemc 354.0861 7.06 [M+H]" 355.1002
(Scopoletin) acid)
=M~ SEEMZIERUR S FRA ~ FEEMZIERR S
MW RT Positive MW RT Positive
Formula (g/mol) (min) Adduct Ion (m/z) Formula (g/mol)  (min) Adduct Ion (m/z)
CsH,NO, 115.0630 3.09 [M+Na]' 116.0703 C;H 0, 678.5034  9.53 [M+Na]" 701.4925
C;HyO; 678.5025 9.53 [M+H]" 701.4909 Cy;H,04 4523550 8.82 [M+Na]" 475.3245
C,,H,505 374.0972 15.13 [M+H]" 375.1054 CyH,,0, 5 620.1725 11.65 [M+H] 621.1807
CH, NO, 117.0786  3.03 [M+H]" 118.0859 CasH00)s 606.1583 10.04 [M+H]" 607.1662
C,,H,,NO, 233.1402 8.89 [M+H] 234.1474 CyoH,.0,6 650.1820 10.68 [M+H]" 651.1906
CyH,40, 564.1458 7.50 [M+H] 565.1531 CyH,,0,6 636.1679 1022 [M+H]" 637.1747
C,H,405 360.0825 13.37 [M+H]" 361.0898 CH;NO, 2732662 13.99 [M+H] 2742735
C,H;5NO, 2732651 13.99 [M+H]" 274.2724 CH,NOy,,  439.1473 861 [M+H]" 440.1546
CaoH,05 388.1129 16.86 [M+H]" 389.1200 CyH;0, 462.0790 8.70 [M+H] 463.0862
C,sH,,NO, 285.1929 10.91 [M+H] 286.2000 Cy,H,0,, 692.1941 12.16 [M+H] 693.2012
C,;H,,NO, 285.1929 11.21 [M+H] 286.1999 CyH,,0, 436.1370  9.61 [M+Na]  459.1254
C,,H,,NO, 211.1572 8.89 [M+Na] 234.1474 CpHoN,O¢ 7062423 827 [M+H]" 707.2503
CisHy05 + CisHi40s
+ .
(Artemisinin) 282.1467 17.04 [M+H] 283.1513 (Rosmarinic ~ 360.3180 9.86 [M+H] 361.0913
acid)
(CDIZ:I(—)Ifgl)Iiemisinin) 266.1497 17.17 [M+H] 267.1564 CHO
Y Ssd180.1590 8.05 [M+H] 181.0511
(Caffeic acid)
C16H1809

+ +
(Chlorogenic acid) 354.0951 7.07 [M+H] 355.1008
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AcS_SF Fh 2 eS|
eS| AcS_SH rhgE g eS|
AcS_CFT Fh £ g iES] A
AcS CSH gz eS|
AcS HB g AT R
AcS_QY rh2EfE -
AcF_CFT  HiZEfg EslE
AcF CSZ hEERE EBEEE
AcF_SF g RS
B AcF CSH  H#ERE SR
b AcF LAT gz 4
AcF QY g SRS
AcF_SS FRZE S GRES
AcF ZY hEEE 43
Aa CFT FHZE g His
Aa HS FREERE  H RS
Aa_SC rHZER HHE
Aa_SC02 Rk HE
Aa_ SF R His
Aa_CSH HhgEfE HHE
Aa HB iR HE PR
o Aa HC HHEE R EslSi
A Aa KL g Hi
Aa LAT HhEER HEEEE
Aa ZY g HEEBRE
Aa_SS HFHE -°
Aa DA HHE -°
Aa SY HHE -°
Aa TS HEIE i
Aa YS HEIE PR
Ov_SC rHZEN SRES
4F Ov_SF FHZE g 4
Ov_HB rhEE iiEs
CFOR L E
® S HE DRy PRI 2

B (8 TR METRE DA i s el —
(a)AcS_QY * HERSHE Fof AR IE M 5 S8R
BRESSENT - 1R IES 205 s B P 8 R
FARSH R 5 165 EEEM - THRIES
SEREEHEEERM 14 RHEBEHES
AT 3 RBEETEEZE
o (B EESERUR R I E - RN A
B3 2 S A —(b) - (d) » RIAHFE R LA
PRI PR s 3t b S A T AR Ay R DA
TLZFERL 5y 8 TR L3R EEA R R R
3R EEEM T R RS - H bt FE S SRR

87.5% (n=8) * ST Ry T s T EEZEM R R
HI#75556.3% (n=16) » JRRFREEES

AN A FE P A T Y ARE ZE R FE AU
ST ETPCARET AT - A REURAIE —frr
HPC1EIPC2.Z #85# F 8 (Cumulative variance)
T551.42% KPR ~ T~ 2 AREEN
R Eral & EHR— R - el RE TSR
[RE—TERREHEEES - iz HEE
MR &SR 1 B PR PR AUk 43 R 26 3
BLGI3FHEEN O AHETE - RLELER Ve R E
HIHR O« HAFREABR Z 12/ 880697 » EH L
TG ARAE 3B ] - HER 1R B
FFAER S 3MEEEM - HAEFERUE 3 LS R
HiR A B H M3 A BRE 2B - KT
AT E—F R ARER ZCERE - 58
Bl Zf R FERHEFTPCA ST T » A AN = Frs
Rl L PR A PR A K& - (S S B 51.42%
2T78.77% - "I 82 25 - IR F 8
BE RS BRI A SR L E - R R SR —
Y - wTE DGR A FE AT L FERUR T
% o

A - MR - FEATE
BEM 2 E AR o AT R R R S R
F . ZER R e 3 AR - ] S BRI 2R
RS R EEERALEMHES - DIERE K
AL S B E R A LA E - HE R
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B— « mEZEMRIE(a)AcS_QY * (b)Aa_SS * (c)Aa_SY - (d)Aa_DAZ FMNERIEHK

LYRAR - EEETE N RALER - L3R
BRATEL > MER FEIEIRE T ER > AHEEIR
TN ERGIRER A - LB R E R T
EArPEEIT AN E B o SR EE SN Bt aEsER
EH R HMEYREESM AT - MR RTRE

FARZEER BRI T B AS T AR RS b
EREZe YR INESEZ- =SV (Nl et e
ik - AR ot AR AT R AR B MEEDL - RN
PR TR - SSRGS E FI A R A R S EE A
HE BRE - FFIsRIHE S 2 SRR E
EHREEE - DARD S KRR A2
FHZEAL'E - BERTREE BRI B e & R R i
B > STETABREZEM H ANREIRAR DL - (hFF R
TR B E R o DAOR B 28 2 & R B R

e

ZENR

. FEIE 22001 - FEEMFERCERE E B

5 R AE - A EEEL R PR - 12(3):
192-195 «

- ERSH © 2008 o HRELZEALERTE R E L o AT

Fiffi 2 T dl R - REAREEST
AR 14: 52-55 ¢

. Sun G., Liu X., Deng X. and et al. 2004. The

index F and relative index Fr of chromato-
graphic fingerprints. Acta Pharmaceutica
Sinica. 39(11): 921-924.

. Zhang L., Yan J., Liu X. and et al. 2012.

Pharmacovigilance practice and risk control

of Traditional Chinese Medicine drugs in
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RALSEYIIFEAER SR
2D Score Plot
40 - "
&
A ’
20/ o8 . ”
¥
. & Y4 b AR GAR TR H
0 - . : ¥ LTS 54
g ¥ v 55 i PR R
: iy * 4 EZRERH
“ s b o HET BRI
-20 - @ s ool B
9 +5EET SR
4 SHEN B
-40
. b 2 4 ..
Component Cumulative
Variance(%) ®
-60 - ’.
PC1 30.50 Lo
pC2 51.42
# % g 20 40 80
PC1

B IRREEEM R M E T RIRE (ACF) ~ #REFR(ACS) ~ &

B3 AT

China : Current status and future perspec-
tive. Journal of Ethnopharmacology. 140(3):
519-525.

Belew C. 1999. Herbs and the childbearing
woman : Guidelines for midwives. Journal of
nurse-midwifery. 44(3): 231-252.

Luo, G.A. and Wang, Y.M. 2002. Classifica-
tion and development of TCM fingerprint.
Chinese New Drugs Journal. 1 : 46-51.

Mok, D.K.W. and Chau, F.T. 2006. Chem-

ical information of Chinese medicines : A

10. 785218 2 2002 - s 4 52

& (Aa) 842 (Ov) FIUEEM BRI A Z £

challenge to chemist. Chemometrics and Intel-
ligent Laboratory Systems. 82: 210-217.
Zhong, XK., Li, D.C. and Jiang, J.G. 2009.
Identification and Quality Control of Chinese
Medicine Based on the Fingerprint Tech-
niques. Current Medicinal Chemistry. 16(23):
3064-3075.
TEbiEEZEZE P EAFE /A -
2013 - ZEEEE - BRY 0 208 H TR
bemdETREEREY 2] -

BE=%H -
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LIUHPLC-QTOF/M ST PR AEZEM R ElR B H i EE LM FE
2D Score Plot
40
Aa_KL
30 -
zﬁ Aa_SC02
A‘./.Aa TS AcF_SS
20 4 @ a_CFT Ov_SF @ ,{-
’.\ o S:ACF csz i QYAF_LH.
0 Taa. lcé: SF T ks ovHB @ W
AcE SF ® OvsC " | | ARG ERH
1 Aa LAT HB ?

0 .//..Aa AaSS AcF_CSH ACFEZY *iH R‘#**#
= Aals o o0 4 ERERH
S .10+ Aal: [ /A oh G T

3 pa’ss Aa_sy EERETRRE

26 et ET B R

AcF_CFT W
-30
0 9 Cumulative
’ ‘, Component variance(%)
50 1 PC1 52.91
PC2 78.77
-60
40 30 20 -10 O 10 20 30 40 50
PC1
= EEEMERmEEMITHRIES (ACF) ~ B8 (Aa) 42 (Ov)SE=FEEM g2 2 ERR DT

154-160, 234-243H - {LEE T ZEHRL - b
e

CEBER RN -~ BREETAR - 2005 © HHES
[ e 88 R B R - 5318 - E3a Rt - b
=

BRI Hk ~ MRRFR T - 2013 « HEIFH
fied] # — R R A SR R R 3 0 417-418,
509-510H - FREE#E AL - JE5T -
BAEIMHMTEE - 1996 - FIE A RILH
BFT IR s SR - 314-315H » ERE}
FeHRRE - B

14. Cho, 1.Y., Park, K.H., Hwang, D.Y. and ef al.

11

12.

13.

15.

16.

2015. Antihypertensive Effects of Artemisia
scoparia Waldst in Spontaneously Hyperten-
sive Rats and Identification of Angiotensin
I Converting Enzyme Inhibitors. Molecules.
20(11): 19789-19804.

Geng, C.A., Huang, X.Y., Chen, X.L. and et
al. 2015. Three new anti- HBV active constit-
uents from the traditional Chinese herb of Yin-
Chen (Artemisia scoparia). J Ethnopharmacol.
176: 109-117.

Richard, A.J., Fuller, S., Fedorcenco, V. and

et al. 2014. Artemisia scoparia enhances
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adipocyte development and endocrine function
in vitro and enhances insulin action in vivo.
PLoS One. 9(6): €98897.

17.Wang, Z.Q., Zhang, X.H., Yu, Y. and et al.
2013. Artemisia scoparia extract attenuates
non- alcoholic fatty liver disease in diet-
induced obesity mice by enhancing hepatic
insulin and AMPK signaling independently
of FGF21 pathway. Metabolism. 62(9):
1239-1249.

18. Habib, M. and Waheed, 1. 2013. Evaluation
of anti-nociceptive, anti-inflammatory and
antipyretic activities of Artemisia scoparia
hydromethanolic extract. J Ethnopharmacol.
145(1):18-24.

19.Singh, H.P., Kaur, S., Mittal, S. and et al.
2010. In vitro screening of essential oil from

young and mature leaves of Artemisia scoparia

31 compared to its major constituents for
free radical scavenging activity. Food Chem
Toxicol. 48(4): 1040-1044.

20.Cha, J.D., Jeong, M.R., Jeong, S.I. and et al.
2005. Chemical composition and antimicro-
bial activity of the essential oils of Artemisia
scoparia and A. capillaris. Planta Med. 71(2):
186-190.

21. £7§ © 2012 - RIBRAYZEH(F A R HEEAL
BB 53 SEV) AR B T B Tt IR - 2
ERELEERHT » 31(4): 87-90 ©

2REH 21993 « HHPEEE KL -
153-154, 466-469, 592-594H » HEEVLEIEE
et iRkt - IEERVE -

23. R BB - 2008 - B I7H (L B R R E R
B R P 2 - TSR > 26(4):
1-46 °
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|dentification of Artemisiae Scopariae Herba Using
Chemical Fingerprint by UHPLC-Q-TOF/MS

BO-CHENG WANG, YA-TZE LIN, CAI-YU WEN, FEN-LING LU,
CHIA-FEN TSAI, MEI-CHIH LIN, DE-YUAN WANG
AND HWEI-FANG CHENG

Division of Research and Analysis, TFDA

ABSTRACT

Artemisiae scopariae herba is the dried aerial part of Artemisia scoparia Waldst. or Artemisia
capillaris Thunb. However, it is often confused with other Artemisia species because of their similar
outward appearances. It is also confused with Origanum vulgare L. due to similar common names. To
prevent misuse of the herb, in this study, thirty-six samples of artemisiae scopariac herba collected from
market were identified using chemical fingerprint by UHPLC-Q-TOF/MS combined with principal
component analysis (PCA). The results showed the misuse rate of Artemisia scoparia Waldst. was 87.5%
(n=8). This result corresponded with PCA, which showed that chemical fingerprint by UHPLC-Q-TOF/
MS could be used as reference for quality control in the future.

Key words: artemisiae scopariae herba, fingerprint, UHPLC-Q-TOF/MS



