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Abstract: Objective To identify the structures of the main chemical constituents of Artemisiae argyi Folium and establish a method for their
content determination. Methods UPLC-UV-Q/TOF was used to optimize the conditions for the analysis of Artemisia argyi. On the basis of

the analysis of 21 batches of Artemisia argyi Folium, the main chromatographic peaks on ultraviolet and mass spectra were found. The
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structures were identified by accurate molecular weight and fragment ions. The structures were determined by comparison of standards. The
structures were further determined by UPLC-UV and Waters Acquity I-Class™ solution. A method for content determination was established
by using Waters Acquity HSS T3 column (100 mm X 2.1 mm, 1.8 um), acetonitrile-0.2% phosphoric acid water as mobile phase, flow rate
gradient elution at 0.5 mL/min, the column temperature was 40 °C, PDA detector, detection wavelength was 326 nm. Results  The structures
of the main compounds in 32 of Artemisia argyi Folium were identified, and 15 of them were identified by reference substances. The UPLC-
UV method for simultaneous determination of 14 compounds (chlorogenic acid, neochlorogenic acid, cryptochlorogenic acid, isochlorogenic
acids A-C, caffeic acid, chaffaloside, apigenin, plantain, cypermethrin, and isozelan yellow) in Artemisia argyi Folium were established. The
14 compounds have good separation, stability and repeatability, and wide linear range (0.5—800 pg/mL) and good linearity (R>>0.999). The
average recovery was 94.88%—103.58%. Conclusion The established method for the determination of 14 main compounds in Artemisia
argyi Folium can evaluate the quality of Artemisiae Argyi Folium.
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A; isochlorogenic acid B; isochlorogenic acid C; caffeic acid; chaffaloside; apigenin; plantain; cypermethrin; isozelan yellow
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Table 1 Sources of 21 batches of Artemisiae Argyi Folium

T KA RAEERT [A] i KA RAEERT [A]
S1 e % Y] 2015-06 S12 WAL ZERH 2018-06
S2 WAL 2016-09 S13 WAICZERH 2018-06
S3 bl Sy e 2018-06 S14 5 e 11 TN 2018-06
S4 WAL FE 2018-06 S15 5 e 11 TN 2018-06
S5 piblaE 2016-06 S16 piblaE 2018-06
S6 il 2018-06 S17 piblaE 2018-06
S7 7] R P 2018-06 S18 51 ik T 2018-06
S8 B # R 2018-06 S19 51 1k T 2018-06
S9 WALEE 2018-06 S20 HALHF 2018-09
S10 WAL 2018-06 S21 B # R 2018-09
S11 WAL FE 2018-06

CNE (B) BEEEWEML: 0~0.2min, 5% B; 0.2~0.8
min, 5%~10% B; 0.8~3.5min, 10%~13% B; 3.5~
4 min, 13%~15% B; 4~10 min, 15%~18% B;
10~10.5 min, 18%~19% B; 10.5~15.5 min, 19%~
21.2% B; 15.5~19.5 min, 21.2%~32% B; 19.5~
22.5min, 32%~55%B; 22.5~23 min, 55%~98%
B; 23~25min, 98%B; 25~27min, 5%B; KR
Vi 0.5 mL/min, Waters Acquity UPLC HSS T3 £
A (100 mmX2.1 mm, 1.8 pm), FMEK 326
nm, R 40 C, AR 1uL. GREELE 1-A.

UPLC-UV-Q/TOFMS 73 #7 E’a%ﬁiﬂsﬁﬁa 0.1%

R KIEI (A 0.1%FFRZIE (B), BhEELEM,
0~0.3 min, 2%~5%B; 0.3~1.0min, 5%B; 1.0~
7.0min, 5%~20%B; 7.0~9.0min, 20%B; 9.0~
9.5min, 20%~25%B; 9.5~12.5min, 25%~28%
B; 12.5~18.0min, 28%~40%B; 18.0~18.3 min,
40%~80% B; 18.3~21.0 min, 80%~98% B; 21.0~
24 min, 98% B; AR E N 0.5 mL/min, Waters
Acquity UPLC HSS T3 i #+ (100 mmX 2.1 mm,

1.8 um), PDA fuill#s, #Hi 40 °C, #FEE 1 L.
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L L

M1~M6 K~ A BRI TS SHBE A MR R 55
M1-M6 represent strong signals in MS but no (or weak) signals in UV
1 YHHEEWER A UPLC-UV (A) 1 UPLC-UV-Q/TOF MS (B) Lb#:[Ei%
Fig.1 UV (A) and MS (B) chromatograms for mixed sample solution of Artemisiae Argyi Folium by UPLC-UV-Q/TOF
MS
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Table 2 UPLC-Q-TOF MS data of identification compounds from Artemisiae Argyi Folium
S (R Emn mM-H W2 7R MSMS walsie
1 34 353.0855 —18 CiHisOs  353.088 0, 191.051 4, 179.0325, 135.0420 MR
Ml 4l 2550831 —24  CoHiOs  — KRBT
2 440 353.0854 —19  CiHigOs  353.086 1,191.053 6 R
3 4,66 353.0863 —10 CigHisOs  353.0868,191.053 4, 179.032 1, 173.042 5, 161.020 7, 135.041 7 CEg
4 483 1790332 —12  CeHsOs  179.0340,135.0439 IR
M2 533 3871642 —13  CiHs0y — KRBT
5 6.53 5631403 02 CoHasOu  563.1435,473.107 1,443.096 3, 383.075 2, 353.064 0, 325.070 9, 297.075 | Bkt
M3 66l 2771052 —24  CisHigOs  277.1047,233.1145,215.103 4 FEE
6 6.98 5631407 06  CoHasOw  503.1179,473.107 6, 443.0977, 383.073 3, 353.065 5, 325.070 4, 297.075 7 SFE WA
7 74 609.1451 —05  CxHxOis  609.145 1,463.088 8, 301.0293, 300.022 3 BT
8 7.69 463.0865 —17  CaHuOn 301031 1,300.023 3 Sl A
9 8.30 5151193 03 CpsHuOn  515.1183,353.0844,335.073 8, 191.051 1, 179.0299, 173.040 3, 1610193, 135.040 1~ F4EEE: B
10 850 5151187 =03  CasHauOn  515.1177,353.084 3, 335.0674,191.050 2, 179.029 4, 173.038 0, 161.019 8, 135.0394 1, 5-~ MMz 74
1 866 5151189 =01  CasHuOn  515.1177,353.084 1,191.0509, 179.029 7, 173.038 0, 161.018 8, 135.042 3 SRR A"
2 8% 5151192 02 CpsHuOn  515.1183,353.084 4, 191.050 8, 179.029 5, 173.039 6, 161.018 9, 135.039 8 SRR A SR
3 966 5151190 0 CosHuOn  515.1187,353.084 1, 191.050 7, 179.030 0, 173.040 5, 161.019 6, 135.041 8 SRR C
14 1027 549.1978 06 CyHuOn  549.1964,387.161 6 RASTE (FIMMEREE)
15 1098 5151179 —11  CosHuOn  515.1178,353.083 8, 191.050 7, 179.0284, 173.0398, 161.019 8, 135.039 6 RERR C Rk
16 1186 2070633 —24 CuHpOs — FEw
17 1228 3150488 —17  CiHnO7 3150227 P T
18 1270 677.1505 0.1 CuOss  677.1506,515.1190, 353.0830,191.0508, 179.0293, 173.0405, 1610182, 1350396 34,5-= ZINERE TR
19 1341 3150484 =21 CigHnOr  300.0224 ey bl
20 1410 2600438 —18  CisHioOs  269.043 6, 151.0002, 117.03 18 s
2 1454 299.0538 —16 CigHinOs 2840308 RERE
M4 1474 372167 —04  CiHpOs  — KEw
21510 3200643 —18 CrHuOr  329.064 1,314.040 7,299.017 0 BREEZ
B 1613 3590750 —17  CisHiOs  359.0752,344.051 5,329.028 3, 314.006 1 5,73- S804 5= R LT
U 1137 31306900 —22  CrHuOs  298.0432,283.0197,255.024 2 Wi E
251786 3430803 —15  CisHiOr  343.080 6,328.056 4, 313.033 0,298.008 7 FEEHE
% 1873 373.0907 —16 CiHiOs  373.090 8,358.071 5, 343.046 3, 328.020 2, 300.025 5, 285.002 4, 257.005 4, 229.013 8~ &l F &
M5 192 2932097 =20  CisHu0s  — T
M6 1938 2932099 —18 CisHyO; — W(E)-+ )\ Jalk

g IR B %

“compared and identified by the reference standards

& 2 21 #RXHE UPLC-UV (A) 1 UPLC-UV-Q/TOF
MS (B) HJELEREIE

Fig. 2 Fingerprint of 21 batches of Artemisiae Argyi
Folium samples by UPLC-UV (A) and UPLC-UV-Q/TOF
MS (B)
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Table 3 Calibration curves, correlation coefficients, linear ranges, limit of quantitation and detection of fifteen constituents

HE) L e R i mg  EREMng AR /g
Bk Y=5780 X—8070 0.9996 0.963~770.0 0.96 0.29
SRR Y=5750 X—8140 09996  0.96~768.0 0.96 0.29
Fa gk IR R Y=4950 X—7030 0.9995 0.997~798.0 0.99 0.30
MR Y=8740 X— 894 0.9999  0.240~770.0 0.24 0.09
Bk Y=3990 X—6220 0.9995 1.020~818.0 1.02 0.31
LR B Y=6250 X—39 100 0.9994  0.987~790.0 0.98 0.29
SRR A Y="7840 X—52 200 0.9993 1.030~824.0 1.03 0.31
R C Y=8030 X—50 600 0.9993 0.957~766.0 0.95 0.28
R Y=7610 X—889 0.9999 0.474~758.0 0.47 0.14
EEATER Y=7840 X— 1850 0.9999 1.010~808.0 1.01 0.30
FRRTEH Y=5760 X— 1530 0.9999 0.927~742.0 0.93 0.28
5,7,3-=§3-6,4",5"- = F S FE Y=7590 X— 1340 0.9998  0.485~194.0 0.48 0.16
REEER Y=6550 X—9160 09996 0.977~782.0 0.98 0.29
S TEER Y=4240 X—248 0.9999  0.500~800.0 0.50 0.15
TR SFAFRERE S 6T, TSR S OB SRR . SRR e :

PRZR il . nnEER . BT, RAURER B. F4%
JRER A. REEERR C. AR MEMHR. BRE
BEL 5,73 -S04 5 - = WA R R . FE L
FHH TR S BN RSDAE S M 2.10%.2.22%.
1.92%- 1.54%- 1.85%- 1.28%- 1.64%. 1.77%- 1.45%
1.23%. 1.12%- 1.41%. 1.21%. 1.23%.
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Ji R E A 20 TR B8 I\ B — SR S A T, AR ERA) 3
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11-isochlorogenic acid A 13-isochlorogenic acid C 20-apigenin 21-
23-5,7,3"-trihydroxy-6,4",5-trimethoxy
flavone 25-eupatilin  26-casticin

3 ORANBRAR A) MLMHERKAE ®) W
UPLC-UV &i&[E (326 nm)

Fig. 3 UPLC of mixed reference solution (A) and sample
solution (B) (326 nm)
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Table 4 Contents of 14 compounds in 21 batches of Artemisiae Argyi Folium samples
e B $/(mg-g™")
1 2 3 4 5 9 11 13 20 21 22 23 25 26
S1 0.079 0.176 0.135 0.149 0.257 0.200 0.377 0.441 0.000 0.023 0.072 0.000 0.109 0.023
S2 0.039 0.069 0.029 0.000 0.084 0.051 0.166 0.085 0.000 0.000 0.029 0.000 0.083 0.021
S3 0.054 0.178 0.042 0.000 0.215 0.152 0465 0.231 0.000 0.000 0.074 0.021 0.115 0.035
S4 0.046 0.130 0.039 0.000 0.159 0.090 0301 0.157 0.000 0.000 0.065 0.069 0.197 0.031
S5 0.022 0.043 0.023 0.000 0.051 0.036 0.070 0.065 0.000 0.000 0.053 0.051 0.138 0.030
S6 0.053 0.137 0.045 0.000 0.123 0.121 0300 0.184 0.000 0.000 0.040 0.000 0.123 0.021
S7 0.024 0.049 0.022 0.000 0.043 0.039 0.092 0.062 0.000 0.000 0.035 0.000 0.081 0.020
S8 0.020 0.033 0.018 0.000 0.120 0.030 0.050 0.043 0.000 0.000 0.043 0.014 0.069 0.016
S9 0.053 0.114 0.121 0.087 0.114 0.134 0352 0.256 0.025 0.029 0.106 0.067 0.270 0.077
S10 0.030 0.128 0.022 0.000 0.036 0.048 0.337 0.103 0.000 0.000 0.000 0.000 0.038 0.012
S11 0.029 0.133 0.022 0.000 0.036 0.052 0.401 0.111 0.000 0.000 0.000 0.000 0.040 0.011
S12 0.105 0.386 0.079 0.016 0384 0360 1.248 0.547 0.000 0.017 0.131 0.000 0.205 0.059
S13 0.106 0.388 0.080 0.015 0395 0.353 1237 0.537 0.000 0.017 0.132 0.055 0.204 0.058
S14 0.048 0.108 0.065 0.066 0.152 0.039 0.214 0.099 0.025 0.020 0.032 0.037 0.160 0.037
S15 0.050 0.113 0.069 0.070 0.150 0.043 0.232 0.109 0.024 0.020 0.031 0.039 0.158 0.038
S16 0.047 0210 0.035 0.000 0.056 0.100 0.400 0.175 0.000 0.000 0.045 0.030 0.118 0.026
S17 0.044 0.191 0.033 0.000 0.053 0.085 0325 0.146 0.000 0.015 0.043 0.025 0.112 0.027
S18 0.048 0.108 0.066 0.067 0.148 0.040 0.225 0.102 0.025 0.020 0.031 0.038 0.158 0.035
S19 0.045 0.098 0.059 0.055 0.145 0.036 0.186 0.093 0.024 0.019 0.030 0.034 0.151 0.036
S20 0.038 0.068 0.030 0.012 0.087 0.055 0.182 0.089 0.000 0.000 0.030 0.066 0.092 0.020
S21 0.039 0.069 0.030 0.000 0.085 0.052 0.171 0.084 0.000 0.000 0.029 0.064 0.087 0.020
L ER  2-RRR 3-RGER 4R S-EMEET o-RAURRB  1I-REHEKRA 13-REHRC 207K 2-SEWR 2245

REHFR 23-573-=5K-645-ZFEILER 25-FFLHEK

26-E | F i &

1-neochlorogenic acid 2-chlorogenic acid 3-cryptochlorogenic acid 4-caffeicacid 5-schaftoside 9-isochlorogenic acid B 11-isochlorogenic acid A

13-isochlorogenic acid C  20-apigenin 21-hispidulin 22-jaceosidin 23-5,7,3'-trihydroxy-6,4",5'-trimethoxyflavone
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