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Abstract: Objective Establishing UPLC multi-component content determination and fingerprint analysis methods for Yinchen

(Artemisiae Scopariae Herba) from different sources. Determination the content, fingerprint analysis and chemical pattern analysis of
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Artemisiae Scopariae Herba (Mian Yinchen) and Artemisiae Scopariae Herba (Hua Yinchen) were conducted from 28 origins and 22
origins, respectively. Methods Using Waters ACQUITY UPLC BEH Cis (100 mm x 2.1 mm, 1.7 pm) column as the stationary phase,
0.1% formic acid water (A)-acetonitrile (B) was used as the mobile phase for gradient elution, with a flow rate of 0.25 mL/min and a
detection wavelength of 310 nm. The chromatographic peaks were confirmed by comparing with reference materials. A total of 50
different sources of Artemisiae Scopariae Herba were quantitatively determined for 14 compounds, and fingerprint analysis was
performed to evaluate common peaks and similarity evaluation. Hierarchical cluster analysis and orthogonal partial least squares
discrimination analysis (HCA and OPLS-DA) were used to screen the characteristic components of Artemisiae Scopariae Herba.
Results Establishing a UPLC multi-component content determination and fingerprint method for Artemisiae Scopariae Herba; The
quantitative analysis results indicated that there are differences in the chemical composition content of Artemisiae Scopariae Herba
from different regions; The fingerprint method calibrated 18 and 32 common peaks for two harvesting periods, and chemical pattern
analysis showed that 3,4-dicaffeoyl quinic acid, 3,5-dicaffeoyl quinic acid and 4,5-dicaffeoyl quinic acid can be used as landmark
components for quality evaluation of medicinal materials. Conclusion  The established UPLC multi-component content
determination method and fingerprint method are suitable for quality evaluation of Artemisiae Scopariae Herba from different sources;
The content determination results, fingerprint spectra, and chemical pattern analysis results from different origins can provide useful
references for the selection of origin and quality control of Artemisiae Scopariae Herba.
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Table 1 Sample information for Artemisiae Scopariae Herba

) P HL R G CRES] KA I

S1 LR R X N 39°57'33.59", E 116°17'54.42" 2 14 2022-03-22
S2 3644 HRHR T N 36°37'6.71", E 114°29'36.20" 2 14 2022-03-10
S3 B D5 48 R SE T N 34°19'44.69", E 108°42"23.08" 4 T 2022-03-10
S4 7648 7k 75 B N 34°41'30.91”, E 108°08'31.78" 4 T 2022-03-20
S5 B pU 24 E XS T N 34°21'16.34", E 107°23'14.82" 4 14 2022-03-10
S6 BepiAE T N 34°30'45.32", E 109°46'18.84" 2 14 2022-03-10
S7 T 53] N 36°11'31.13", E 117°08'6.94" 4 T 2022-03-15
S8 IHRAH ST N 36°18726.78", E 120°23'46.64" 4 T4 2022-03-18
S9 W AR 8 s T N 36°39'16.49", E 119°09'57.85" 2 14 2022-03-18
S10 AR B IG YT N 35°05'14.24", E 118°24'6.62" 4 1A 2022-03-19
S11 i &% H T N 35°25'31.62", E 119°27'44.71" 204 B 2022-03-14
S12 Hilts AR N 36°32'4.34", E 104°1020.64" 9 T4 2022-03-15
S13 ENGE=PNLENT N 35°43'50.23", E 107°39'4.10" 4 T 2022-04-07
S14 AR A N 33°0'12.96", E 112°32722.56" 204 B 2022-03-17
S15 A SR N 32°58723.48", E 113°59'37.75" 9 T 2022-03-12
S16 TR 4 R BH T N 34°47'15.43", E 113°23'0.56" 2 T4 2022-03-18
S17 TR R T N 34°4328.85", E 113°3824.36" 204 B 2022-03-12
S18 T R N 35°14'25.87", E 113°13'50.30" 204 B 2022-03-17
519 AT A A4 T T N 34°26'37.64", E 115°36'50.26" 9 T4 2022-03-14
S20 FERE RS ] N 35°22'18.48", E 113°5421.53" 9 T4 2022-03-20
S21 M N 27°48'58.36"”, E 109°15'51.59" 204 B 2022-03-17
S22 W 4 SR T N 29°27'40.86", E 113°0723.44" 9 T 2022-03-11
S23 A 4 RN T N 27°51'22.86", E 113°1027.19" 4 T4 2022-03-15
S24 BT AR PR N 47°01'42.02” , E 129°01'14.05" 204 B 2022-05-19
S25 ALE K E O N 40°5829.13", E 115°16'56.46" 2 T 2022-05-05
S26 ViS4 N 35°0'54.18", E 110°59'53.41" 4 T4 2022-03-18
S27 VR AR N 33°2330.80”, E 104°5536.01" 258 T 2022-03-15
S28 I RE A VS BH T N 34°42'15.52", E 112°30'38.81" 204 B 2022-03-17
S29 b e X N 39°57'33.59", E 116°17'54.42" T R 2022-09-15
S30 AL BRER T N 36°37%6.71", E 114°29'36.20" T R 2022-09-12
S31 B DG 48 R SH T N 34°19'44.69", E 108°4223.08" LB 2022-09-14
S32 B a4 7k 5 B N 34°41'30.91”, E 108°08'31.78" 14 R 2022-09-06
S33 B pa 4 E XS T N 34°21'16.34", E 107°23'14.82" L R 2022-09-14
S34 B VG4V T N 34°30'45.32", E 109°46'18.84" LB 2022-09-30
S35 B DG 48 PRI T N 33°51'45.83", E 109°56'27.85" 14 R 2022-09-30
S36 ITF R 53] N 36°11731.13", E 117°08'6.94" 1T Bk 2022-08-31
S37 IHAREF ST N 36°1826.78", E 120°23'46.64" 1T Bk 2022-09-30
S38 WL R AT T N 36°39'16.49”, E 119°09'57.85" 16T ok 2022-09-30
S39 W RN T N 35°05'14.24", E 118°24'6.62" L R 2022-09-28
S40 IR H T N 35°25'31.62", E 119°27'44.71" L R 2022-09-22
S41 Hilta AR N 36°32'4.34", E 104°10'20.64" e Bk 2022-09-24
S42 Hilv& PR A N 35°43'50.23", E 107°39'4.10" e Bk 2022-08-28
S43 T FE 44 T FH T N 33°0'12.96", E 112°3222.56" L R 2022-09-22
S44 T EE 44 7K FH T N 34°47'15.43", E 113°23'0.56" L R 2022-09-21
S45 TR B RN T N 34°4328.85", E 113°3824.36" 16T ok 2022-09-01
S46 TR E VR N 35°1425.87", E 113°13/50.30" L R 2022-09-07
547 MR ] N 35°22'18.48", E 113°54'21.53" L R 2022-09-16
S48 WA SR N 29°27'40.86", E 113°023.44" e Bk 2022-10-03
S49 W B PR T N 27°5122.86", E 113°10727.19" 16T ok 2022-10-04
S50 MR AT N 33°53'56.00", E 112°53'55.97" L 2022-10-08

2 FEEHR FAMRAFD BATHE, MANEN 0.1%FEK (A) -

2.1 BIEEH g (B); BEEEVEML: 0~4min, 2%~15%B; 4~
K Waters ACQUITY UPLC BEH Cis (100 9 min, 15%~23% B; 9~14 min, 23%~32% B;

mmX2.1 mm, 1.7 um) 3R (JEERAEAEYE 14~20min, 32%~55% B; 20~25 min, 55%~90%
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TN il 2 FIE S RE 6 Ik, At 14 MR
[PJUEE THT AR o & B A3 WS THI AR ) RSD 2 0.72%~1.46%,
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1-neochlorogenic acid; 2-chlorogenic acid; 3-cryptochlorogenic acid; 4-caffeic acid; 5-1,3-dicaffeoylquinic acid; 6-p-hydroxyacetophenone; 7-rutin; 8-hyperin; 9-

isoquercitrin; 10-3,4-dicaffeoylquinic acid; 11-1,5-dicaffeoylquinic acid; 12-3,5-dicaffeoylquinic acid; 13-4,5-dicaffeoylquinic acid; 14-scoparone.

1 RAXEM (A BE B) MELEFR (C) B UPLC
Fig.1 UPLC of mixed control products (A), Artemisiae Scopariae Herba (Mian Yinchen) (B) and Artemisiae Scopariae Herba
(Hua Yinchen) (C)
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Table 2 Linearity of 14 chemical components

LA S M EA R R2 LR PEE/(ug-mL Y
AR R R Y=2X107 X-2 761.2 1.000 0 4.30~275.00
SRR Y=2X107 X-11 877.0 0.999 6 3.72~951.43
(S Y=3X107 X+8641.5 0.999 3 0.25~64.29
(R Y=4X10" X+4 946.5 0.999 9 1.10~281.43
1,3- nHEmEZE TR Y=3X107 X-1716.8 0.999 4 0.67~21.43
PUEZE: S ] Y=5X106 X-343.12 0.999 7 2.25~72.14
T Y=5X108 X-343.12 0.999 7 2.25~72.14
G R Y=7X108 X+1 740.6 0.999 8 2.14~68.57
SEM Y=1X10" X+17.249 0.999 9 9.11~145.71
3,4- ZINHEREZE TR Y=2X10" X+7432.4 0.999 9 1.10~282.86
1,5-ZWnEmEEE e R Y=2X107 X+3 047.3 0.999 3 0.93~237.14
3,5- ZIMMEREZE TR Y=3X107 X+91 857 0.999 5 3.48~891.43
4,5- ZINHEREZE TR Y=2X107 X+5 289.1 0.999 5 0.44~112.86
Vi N Y=1X10" X+2 639.4 0.999 8 1.03~262.86

AR, THES o & 7 301 RSD {EN 0.52%~
1.26%.

24,5 FaEMIAR  KEERIARRGM R, %
MC“2.37 TR J7 ik & Rl ISR, EHTE S 0.
2. 4y 8. 12, 24h #ZHE “2.17 TN (il 544 5l
AT GE o 14 Fiib &I A E) RSD fH N
0.46%~1.26%

24.6 FEEISEALS RSO 14 M ad)
RO B BRRE & 6 3, B4 025 g, TR
SIIAR A B fE O R B 2R R 2R R Bt it
B OIAERR . 1,3- WMHEREZE TG . X FREEIK 2
PTG, FMR . 3,4- IR TR
1,5- WMHEREZS TR 3,5- WNHEEESS TR . 4,5- 0
MESEZE TR TR RV, 1% “2.47 BTN 7
BAALR TR, % “2.17 TR @S &R E
THEIIFEEISCR, Bt iR, SRR RSt EIR i
MRS 1,3- e TR AHRECR /. AT
GY KT T 3,4- T IERESE TR 1,5-
MEEEZE T IR 3,5- - MNMEBESE TR 4,5- WNmESE4E
TR VR IR B IR RIS R 4 A 103.34%
95.97%-+ 103.99%. 103.63%-+ 99.79%- 101.62%-
102.78%- 97.49%-. 96.71%. 101.92%. 103.47%.
96.51%- 98.87%- 109.57%. RSD {43 5N 3.47%-
0.94%- 0.40%- 0.44%- 0.90%- 0.64%- 1.04%- 0.54%.
0.73%- 1.56%- 0.97%-. 0.57%. 0.33%. 0.88%.
2.5 HmNE

251 AFEFEHUERBE R 14 MEAYIEE WE
2 fon, 28 AR R 14 PSRy B RAEAE

—EZS. SIRIRIERN (FFEZH) 2020 Fhgh A
BRIEIR LAY, B BAE AN E] P oy 3.45~24.81
mg/g, S5, S27 Al 825 W B Hidm, 4
9 24.81. 23.24. 22.45 mg/g, S24. S12 1 S23 Jii
R, 250N 3.45. 4.40. 4.93 mg/g, Kik
P2 (5Smg/g) ERIRE.

14 M Et, MRRWERRST CFrakERR
SRR PRZRJEER . WNHERR . 1,3- WNHESEZEE TR
3.4- T WNHEBEZS TS . 3,5- WMHEREZE TR, 4,5-
DO 2 T R 1,5- I E R 2R T R Rl 8.03~
51.76 mg/g, S25. S27 Fl S22 W &/ Bl i, I
W 51764 46.09 14530 mg/g; AR5
(RLAT . &2ty mitkeit) B&ER 032~
4.47 mg/g, Hrb S5, S27 Al S21 T B4 Bidk
RN 447, 446 1 437 mg/g; HEERBLEY
GEE NS S8 0.11~0.99 mg/g, HHr $23. S15
A S22 st B4y HdR i, 40N 099, 0.77 1 0.58
mg/g; AERIEEIK W E 7 HON 0.18~3.87 mg/g,
o 813, S6. S19 HR R/ Hidm i, 705N 3.87.
2.77 #11.38 mg/g; 14 MLEY TN 9.57~57.49
mg/g, Frr $25. S27. S22 i E S B, 4
N 57.49. 52.20. 50.54 mg/g. Bk, 28 AN,
S5 BV A FAY MR R IR & B fe i, S25 Wb KK
FITH 14 MG m B i, S27 HR4& Bl i Al
S22 WHIFE A P T ISR IR By R & 14 4
&Y BB .

252 ARFHAAEEER 14 MuEEE i
3R, 22 ANTEHIAE TR 14 MU R & &=
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Fig.2 Content of 14 compounds in Artemisiae Scopariae Herba (Mian Yinchen) of different origins
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Fig.3 Content of 14 compounds in Artemisiae Scopariae Herba (Hua Yinchen) of different origins

FWIEOR . EE AR ChEZI) 2020 Fh BEREEN 031~2.72 mg/g, Hh S45. S39 #
VIR RIRRR RS, AR = bl 1.50~18.88  S42 Wit/ Eidses, /05N 2.72+ 2.33 il 2.29 mg/g;
mg/g, oo S40. S36 1 S39 HRFE A EI E, 4 14 MEAETIREEN 12.46~67.64 mg/g, FiH S42. S34
%4 18.88. 18.82 Al 17.41 mg/g, S45. S48 F1S32 Al S45 dJiE¥EE, 70N 67.64. 55.87 F1151.09
SR R, 430 1,504 1.58 Fl13.74 mg/g, mg/g. (R, 22 AN=HiAT, S40 LR H IR TR
Horbr S45 1 S48 7 ARIA N 2458 (2 mg/g) HIFRHE. Pedr s, S36 WWARE LM S39 AR
2 A, MR Ry GiaRiie. 805 IS AR S ER S, S34 BRI T rE T AV S
FR. BRSEIRES. WIHERR . 1,3- W2 T mE. 34-—0 A 14 MEAYRE BERTE.
MEBEE TR 3,5- MM TR 4.5- Wi T 2.6 ERRIESIELIE IR RABE ST
FR) BN 245~4724 mg/g, S42. S45 A S48 Hfit 2.6.1  EaiEARAF A “2.17 TRk
B EEE, N 47.24, 3843 F129.75me/g; BEl 2,62 XTHESVEMAIEIS [ “2.27 Wik
FAZERY G5 T b ) BB 154~ 2,63 HHAWBWRAIHI%E  H “2.37 ik,
9.39mg/g, HA1S31. S33 il S42 FRESFURG, /7 2.6.4 FEELRL RS “2.37 WUTEH A
AN 9.39, 9.02 F19.01 mg/g; HFURBMEY) GEE AEIER, L2117 BT B SRR SR 6 IR
MEE) 9 1.50~18.88 mg/g, HH1S40. S36 F1S39  HEZILAFIEIEHFIR RSD 4 0.72%~1.46%.
RSB, 08 18.88. 18.82 Fl 1741 mg/g; XF  2.6.5 FEE IR K % ARENLR B8 4 A0 A6 B4 R 24
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MRS 6 1, %8R “2.3” TR J7 vk &k i
W, IE 2,17 U IS AT IE, THE A
[ 4% AT WG I THIAR () RSD BN 0.52%~1.32%, 1&
B BRI I THI AR () RSD BN 0.36%~2.03%.

2.6.6 FRoEVEIRLS S ARELAR 9 BRI 1A PR 2
RS 4y, B “2.37 IR 7% 448 5
W, EHIE S 04 24 4. 8. 12, 24h 418 “2.17
TN 8 5% 2 AT I e o THE R RS I

W& I THI AR ) RSD BN 0.46%~1.25%, 1£ DR &3t
F U AR RSD {HA4 0.48%~1.36%.

2.6.7 FRGUEINEAIENL K 28 AN 4R R AN
22 NPEHLIFE IR 250 1 UPLC (a4 251 5
A (R SORE AR TP R 480 (2012 JRO,
PLS1. S29 e Az IEE T 2 fii ik, P
Bod (BFEIE 0.5 min) Aok IR R, 4R B B AN
e BRIR S EIE A B & 4 B
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3HTRIERR: 5-GHRMR: 6-FRGRIRRR: T-NMERR: 9-1,3-THMMEBE R TR 10-XREERAER: 11T 12- 22kt 13- 14-1,5- e
ETR: 153 4- "R TR 16-3,5- MR TR 17-4,5- MR TR 18- K.
3-neochlorogenic acid; 5-chlorogenic acid; 6-cryptochlorogenic acid; 7-caffeic acid; 9-1,3-dicaffeoylquinic acid; 10-p-hydroxyacetophenone; 11-rutin; 12-hyperin; 13-
isoquercitrin; 14-1,5-dicaffeoylquinic acid; 15-3,4-dicaffeoylquinic acid; 16-3,5-dicaffeoylquinic acid; 17-4,5-dicaffeoylquinic acid; 18-scoparone.

El4 28 NHIERERR (A) #0122 AR (B) B UPLC 2MEE

Fig. 4 UPLC stacked profiles of Mian Yinchen (A) and Hua Yinchen (B) from 28 origins and 22 origins, respectively
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SRR EA M RSIRE, 4RpR (K 4-AD FifE
B (B 4-B) ildthre it 18 M1 32 AN tapkig, H
HEFRMEZERG 144, SDRERERRR (3 56, 4¢
JElE (5 5. FEgtERg (6 S8, MR (7 516,
1,3- WS TR (9 S8 SHRIEIR 2/ (10 514)
P S, Sk (12 5. R (135
). 1,5- W TR (14 508, 3 4-—IiEEs T
18 (15 508, 3,5- W78 (16 518, 4,5- =0
HEZE TR (17 S8 FESENEE (18 514),

2.6.8 AHRIEE AT A (2 EaE4R s S A AU
BV RG) (2012 WO THEAIEE . 45K,
28 HEARF P2 b 4R B b S21. S23 Al S22 AL 4%
i%, 43518 0.762+ 0.793 1 0.892, HAFESAHLE
N 0.900~0.996 (% 3); 22 HUASE AL P FRH
S48. S49. S35. S29. S36 Al S41 KA B,
435124 0.630. 0.686+ 0.732. 0.829. 0.851 F1 0.862,
H AR AU A 0.906~0.981 (£ 4). 2 MRk
S0 %) 5 SR AN [ 77 ke Y 1A MR AR AE AL 5 1 o) 2
S, BERETTMAEHAN (S21). WRTE ST
(S22, S48) FIIRGAFRINTE (S23. S49) 3 M7= ih
5 H A= AR R ZE 5

2.7 WEARN S

270 45 MR A AE A R 19 JE 25 /0 #r - Chierarchical
clusteranalysis, HCA) 28 /N=HUZR P RAN 22 4N/~
HAE DRI R4 T 5 Fow o S HRSURIE HHRIAN
AT UG THI AR 2351 5\ IBM SPSS Statistics 27 #E1T £
G, SERE], 28 NSRRI (K 5-

R"3 28 N HRERBRIE S EE LB SR
Table 3 Similarity analysis of fingerprints of Artemisiae

Scopariae Herba (Mian Yinchen) from 28 origins

% 5 FHACLEE %5 HHALLEE
S1 0.935 S15 0.991
S2 0.987 S16 0.936
S3 0.985 S17 0.967
S4 0.995 S18 0.942
S5 0.973 S19 0.939
S6 0.900 S20 0.934
S7 0.976 S21 0.762
S8 0.984 S22 0.892
S9 0.975 S23 0.793
S10 0.967 S24 0.996
S11 0.985 S25 0.964
S12 0.983 S26 0.922
S13 0.968 S27 0.991
S14 0.973 S28 0.995

R4 22 NFEMIEEPRIESUEIE IR S
Table 4 Similarity analysis of fingerprints of Artemisiae
Scopariae Herba (Hua Yinchen) from 22 origins
95 HAAEE 95 FHABAE
S29 0.829 S40 0.967
S30 0.973 S41 0.862
S31 0.974 S42 0.906
S32 0.979 S43 0.924
S33 0.981 S44 0.954
S34 0.976 S45 0.919
S35 0.732 S46 0.960
S36 0.851 S47 0.966
S3 0.965 S48 0.630
S3 0.964 S49 0.686
S3 0.963 S50 0.971
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Fig. 5 Cluster analysis dendrogram of Mian Yinchen (A)
samples from 28 origins and Hua Yinchen (B) samples from

22 origins
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partial least squares discrimination analysis, OPLS-DA)
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H—ExES; LEHTEMHE (variable importance in
projection, VIP) & ifiife it & 22 e bn A I 228 47,
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232971, 1.939 14. 192156 F11.651 06.
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Fig. 6 OPLS-DA score chart (A) and VIP map (B) of Artemisiae Scopariae Herba (Mian Yinchen) from 28 origins
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Fig.7 OPLS-DA score chart (A) and VIP map (B) of Artemisiae Scopariae Herba (Hua Yinchen) from 22 origins
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I, VIP {H %514 2.294 38, 1.853 55. 1.819 79.
1.472 85, 145945, 1.361 12, 1.337 7. 1.315 86.
1.154 78 F1 1.040 47.

3 it

AR FEESL T PRI 2 8 bR o) € B UPLC
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