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Quiality evaluation of Artemisiae Argyi Folium from different areas by fingerprint
and non-volatile components quantification combined with chemical pattern
recognition
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Abstract: Objective The non-volatile chemical components were used as indicators to evaluate the quality of Aiye (Artemisiae
Argyi Folium) from different origins and to provide scientific basis for its further development and utilization. Methods HPLC was
used to distinguish the quality of Artemisiae Argyi Folium by qualitative fingerprinting and quantitative identification of multi-index
components, such as chlorogenic acid and flavonoids, combined with the discriminant analysis of hierarchical cluster analysis
(HCA), principal component analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA). Results The
fingerprint of 20 bathes of Artemisiae Argyi Folium were established and the similarity were 0.739—0.983, a total of 28 common
peaks were calibrated and five of them were identified by comparing with reference substance; The content determination results
showed that there were obvious differences in the chemical components of Artemisiae Argyi Folium from different habitats; The
results of HCA demonstrated that there were obvious three categories distinctions; PCA analysis indicated that the cumulative
variance contribution rate of the seven principal components were 86.676%; OPLS-DA analysis showed that chlorogenic acid,
cynaroside, eriodictyol, jaceosidin and eupatilin may be the markers of quality difference among them. Conclusion Qualitative
fingerprinting and simultaneous quantification of multi-nonvolatile components coupled with chemometrics analysis can be used for
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the identification and quality control of Artemisiae Argyi Folium.

Key words: Artemisiae Argyi Folium; fingerprint; chlorogenic acid; cymaroside; eriodictyol; jaceosidin; eupatilin; chemical pattern

recognition; quality control
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Table 1 Sources of medicinal materials of Artemisiae Argyi

Folium

T 7 Hh Ehe 7
S1 bR N S11 b E %5
S2 LR R S12 bz EpE 2R
S3  ILETEI T S13 Wbz EHRER
S4 LR A S14 AL HE

S5 dbEHEw O S15  JdbfEgK

S6 VAl FE e BH AR A S16 VU )IIHT4R

S7  IMIFE e BHEN K S17  DU)I#RITHE
S8 M FEIA A i s18 PG

S9 g BARIE S19  POJIJE L

S10 (SR E R S20 PU)IfE

2 HEEER
21 BEEH

it . Eclipse Plus Cig (150 mm X 4.6 mm,
3.5 um); FiEIAHA 0.2 mol/L g (A) -HIEE (B);
BREEEGEL: 0~5 min, 10%~15% B; 5~10 min,
15%~20% B; 10~30 min, 20%~40% B; 30~40
min, 40% B; 40~45 min, 40%~50% B; 45~48 min,
50%~55% B; 48~50 min, 55%~60% B; 50~60
min, 60%~70% B. A E 1 mL/min, K
270 nm, F#EiR 30 C, HEREE 10 pL.
2.2 mRHIHE
221 HEASIER PRI & RERE TR AR G
— 5% 5,09, BEHEZMIT, A 70%LEE 50
mL, FREFE, 100 kHz #7540 30 min, ME=E
I, FH 70%ZBEFREANERCR R, R, KT
0.45 um FFLIEMEIEE, HUSL IR Rp 7389,
222 RAXIE RIS SRR E gk R
FR. ARBREIF. XHEB). FERTFHE. RELHEER
YR IE RS S mL =, IAFEERZZE,
] BB v B 43 7 1.604 0.60. 1.05. 1.00. 2.00
mg/mL FIRE X BRI, &R
223 THEWNEE  DHREBUAR (70%ZE)
VBN TR -
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8-chlorogenic acid  15-cynaroside 19-eriodictyol 25-jaceosidin  26-eupatilin
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Fig. 1 HPLC fingerprints of 20 batches of Artemisiae Argyi Folium
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Table 2 Fingerprint similarity evaluation of 20 batches of Artemisiae Argyi Folium
4o LB %
St 2 3 4 S5 s ST S8 s9 S10 S1oS12 S13 S14 S5 Sl6 SI7 S18 S99 S0 R
St 1,000
S2 0822 1.000
S3 0897 0931 1.000
S4 0816 0902 0955 1000
S5 0757 0935 0919 0910 1.000
S6 0904 0961 0949 0918 0888 1.000
ST 0761 0940 0942 0939 095 0923 1.000
S8 0856 0958 0931 0883 0915 0936 0897 1000
S9 0889 0906 079 0790 0883 0796 0863 0853 1.000
S10 0799 0877 0882 0862 0945 0839 0929 0868 0875 1.000
SIt 0777 0952 0865 0851 0945 0860 0929 0904 0948 0.897 1000
S12 0773 0961 0906 0885 0952 0925 0959 0914 0877 0897 0964 1000
S13 0782 0979 0889 0883 0937 0928 0943 0910 0945 0891 0960 0959 1000
S14 0787 0958 0915 0895 0966 0925 0940 0920 0875 0.898 0953 0983 0958 1.000
S15 0836 0960 0939 0908 0944 0932 0948 0943 0857 0900 0920 0960 0936 0957 1.000
S16 0831 0901 086 0856 0943 0795 0917 0872 084 0878 0959 0915 0899 0910 0.901 1.000
SI7 0848 0922 0973 0950 0921 0944 0975 0893 0.783 0883 0867 0926 0897 0914 0938 0864 1.000
S18 0795 0954 0889 0883 0960 0889 0966 0903 0914 0921 0968 0968 0966 0960 0948 0.950 0917 1.000
S19 0850 0875 0751 0752 08% 0774 0863 0815 0866 0834 0926 0912 0905 0908 0860 0907 0790 0952 1.000
S20 0897 0803 0915 0874 0809 0842 0811 0849 0810 0746 0812 0787 0822 079 0858 0.746 0877 0739 0811 1.000
R 0790 0983 0945 0931 0974 0939 0975 0948 0926 0933 0971 0976 0980 0975 0970 0942 0945 0980 0900 0815 1.000
A =3 20 MAMERDFFEERTTIRE
351 Table 3 Characteristic value and contribution rate of 20
2:2: batches of Artemisiae Argyi Folium
5 2.03 |7 TSy FIEE T ETEE% R TTHRE/%
% 151 1 8.430 30.109 30.109
;2 2 4.532 16.187 46.295
OI_J—TE‘_/J:I_ | r=— | | |-'-|_—_|_ 3 3.909 13.962 60.257
2BoARa8 0088883835333 4 2.774 9.905 70.163
5 2.023 7.226 77.389
B2 20 #tXMHAMBRESIRE 6 1.563 5.583 82.973
Fig. 2 Cluster analysis of 20 batches of Artemisiae Argyi 7 1.037 3.703 86.676

Folium

2.4.3 OPLS-DA @it OPLS-DA i#t— i A FE
77 XS 22 S DT RR R OK ) ), 7 1F) OPLS-DA
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0.868, THMIAE1Z% (QY) N 0.788, H/iiifa
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RE HCA JLF—8, NUNE&7 X 5HA6EM. W
FEFHER N2, WAL = X 5% HHH RN

—K, BT A R, L, A
T R AL ES, ACIEHRYE, A7 EHEAR, PSR
SRAFTEARL, BRI EAA —E FIAR A

A B B (variable importance in projection,
VIP) il e R SV E B R, (MR, %
PG TR, 7E 0.95 HIBE(SEXIAIN, HREBURRY
Hh 3 M 28 MLAIER VIP, WA 4. VIP>1 ()
13 MNMRAHENZE TR EY, HIFRKICNIE 8 (4R
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Table 4 Component matrix of common peaks of 20 batches of Artemisiae Argyi Folium

o ST T ERE
5 1 2 3 4 5 6 7
1 AN 0.144 0.522 0.538 -0.102 -0.224 0.217 -0.254
2 PN 0.324 0.443 0.663 0.011 0.087 0.119 0.253
3 AN 0.032 0.640 0.578 0.196 -0.047 -0.075 -0.194
4 AN 0.532 0.425 0.519 -0.057 0.000 0.184 0.243
5 KEgIA 0.180 0.565 0.470 0.147 0.377 0.413 -0.009
6 KIgIA 0.389 -0.086 0.311 -0.180 0.643 0.123 0.386
7 KEgIA 0.733 —-0.095 0.178 -0.353 0.113 -0.309 0.122
8 o JR R 0.800 -0.258 0.260 -0.332 -0.067 -0.020 -0.264
9 KFgih 0.174 —-0.579 0.377 -0.396 -0.084 -0.143 0.074
10 KR¥EIA 0.161 —0.604 0.375 0.557 0.120 -0.176 -0.020
11 RK¥HiA 0.722 —0.166 -0.503 -0.106 0.244 0.278 -0.118
12 k¥gik 0.679 —0.056 —0.642 0.182 0.112 0.172 -0.103
13 RKF5ik 0.702 —0.164 0.160 0.209 0.014 -0.442 0.181
14 RKF5ik 0.937 -0.082 -0.176 -0.173 -0.053 0.030 -0.140
15 RFEHEF 0.840 -0.414 0.116 -0.152 -0.170 -0.040 -0.162
16 Kk 0.592 -0.618 0.328 0.284 -0.024 0.065 -0.082
17 K¥EiA —0.065 -0.559 -0.372 0.093 0.501 0.410 0.224
18 kigik 0.445 —0.605 0.319 -0.007 -0.150 0.062 0.150
19 XHW 0.815 -0.018 0.100 0.098 -0.299 0.247 -0.174
20 KRB 0.832 0.154 —0.349 0.169 -0.103 -0.132 0.088
21 REEA 0.183 -0.198 -0.102 0.461 -0.479 0.626 0.142
22 RIgA 0.441 0.282 —0.055 0.460 0.300 -0.244 -0.087
23 RIgA 0.188 0.156 -0.073 -0.130 0.725 -0.010 -0.475
24 RIgIA 0.507 0.526 -0.376 —0.400 -0.075 -0.122 0.237
25 KRREHE 0.793 0.350 —0.045 -0.291 -0.071 0.079 0.063
26 HEZHE 0.549 0.559 —-0.471 0.257 -0.110 0.005 0.047
27 RIB 0.405 0.425 -0.394 0.538 -0.052 -0.296 0.173
28 RIEIA 0.136 -0.114 0.350 0.810 0.148 -0.101 -0.079
} A
o ® 35
05 3.0 :
S 0.0 Slg ’ [St 520 0101.5 . T | :
2 5110:.;14 & 10 T _
> < | AAARR DR AN
-15 -1.0 -0.5 0 0.5 1 )

1.011 93*t[1]

3 20 #t3A+ OPLS-DA 847 &
Fig. 3  Score plot of orthogonal partial least squares
discriminant analysis for 20 batches of Artemisiae Argyi Folium

15 >U15 ORBREL) > 14>0525 (KRRGEHE) >
e 7> 19 (EHEY) >U¢ 4>16 3> 1% 20> 14 5>
U 2> 11>16 26 CRie2igz), BL LR ifER
Yt FRERREY (quality marker, Q-Marker) Tillf)

ik, AREIRAWIUER.

-0.5

VarlD (Primary)

4 20 #L3THt 28 NHAUE VIP E
Fig. 4 VIP value of 28 common peaks of 20 batches of

Artemisiae Argyi Folium
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TN g A RE T A5 RR, S AR A3 1)
T U 5 AR <R i e ) ) 7 B R KT 1.5, PSR
Syt ER AR EISAE 9000 LA b, HAE O I E
T WAL R R L, WA 5.

A 15,
8
19 95 26
B 15
8 1 26
25
C
T e e " o
t/min

8-SRJEEE  15-KREELTF  19-XhiEy 25-KRREHE  26-51iEF
ZHR

8-chlorogenic acid 15-cynaroside 19-eriodictyol —25-jaceosidin
26-eupatilin

5 REMERAER (A). #HiXRiEE B) RIAMTR
(C) B HPLC

Fig. 5 HPLC chromatograms of mixed substance solution
(A), test solution (B) and negative control (C)

252 MR REE  KEWHUR A XS IE R
TR, AR R AR TR A FE A TR
W, % “2.17 TR G2 FERE AT, 0%
o LLRFIIAL S AR () xiltkeeE (X0 347
kWA, BB PRHE . EE 2N &
BN R R BEF (r>0.999 1), £ 5.

#z5 XM s FHRAHEYTRGIE. HXRE. LMETEE
Table 5 Calibration curves, correlation coefficients, linear
ranges of five components of Artemisiae Argyi Folium

L% EVEyix: r B g
BIRER Y=9 2834 X+4.341 09999  0.0125~1.6000
KRB Y=32 370 X-11.128 0.9998  0.0090~0.6000
BT Y=21 391 X+92.475 09998  0.0160~1.0500
BREHE  Y=61153X+29.022 09997  0.0010~05000
FEXHE Y=20706 X+85.476 09999  0.0020~2.0000

253 FREHEERE DURBAXEMESTIERE, 1%
“2.17 TURN SR RS FE N E 6 K, IdsRERIE
R ARELH. ZHEW. BEREHE. REZER
U T AR ) RSD 433114 0.95%.0.97%-1.20%.0.98%
1.15%. 1.32%, FKEIEHEE R R LT,

254 HEMWIRE FEREE 71 (S18) Y
VAR 3.0 9, % “2.27 TR P47 H14% 6 it
WA, FHE “2.17 TR RSS2 e Ik,

MR PF U TR AR T SRE S B o o 45 IR SRR IR
KRBEAF, EHEB . FRREHR. REZHRIEN
FR& &) RSD 4354 0.83%.0.73%-1.32%.1.08%.
1.15%. 1.13%, KHFTEREEMERL .
255 FuEtEikss B (S18) &
&, % “217 DU g FA T 0. 4 8. 12,
24, A8 h FEFEIE, idsRUEMAR. SREER. K
BEA, EHB. BRRFEFHR. B RIENNN
i) RSD 4351} 0.98%-1.33%-1.18%.1.25%- 1.33%.
1.28%, FRUAHLSIARAE 48 h WERE
2.5.6  INFEFEISCRIREE B EI e & E i
L (S6) 9, /Al A Em 10 05,1 !
1. 1015 MASIR S, % “21” DUF ks
PEEFENE , THEMBISEERR . RBEE . X5,
MEREH R FEZH R IFIRE R 7500
97.36%. 98.18%. 98.45%. 96.87%. 99.72%, RSD
S 1.18%. 1.32%. 1.45%. 1.67%. 1.48%, #*
B % 5 P R AT
257 FEMEEIE FEEFREL 20 HEASF = H 3L
WA GE =54 5.0g9, /A% “2.2 5”7 Tkl
BRI, % “2.07 DU IS F TR E, 45
R 6 I, 20 fAFEF=HIS 5 M B
ZRRE. HE 6 ML, SRR

£ 84 2.064 9~6.066 5 mg/g, Bk T HE X,
FLUmTEE, OBt PO PE R AR B R
SEFEAE 7 1 1) B B S AR T B > TRl A6 > i
Je=>PUN1, JEFH DI R 22 PRz BAARE S (S9) Hermr,
43513k 5.077 5. 3.2258 mglg: KR ZE4 2 F 7 [H
W p s R, HRFHEEAERAR FE=E
RS 2R E, D& i e,
RS BN 1.357 3~2.84 mglg, I EE A FHAZ B
B . FHIRRT O, SRR T i 4L AR
BVERLSY s AR SR 2Ry v A ] i R
PRPERCST s R B RN X i A 3 5 A
PR 2E R Ay LA B AN RS EAEDY )|
72 X AR {1 o
3 it

(R EZ5 ) 2020 AR R DA R SR R

YE R ERRPR, ¥R & 852 . SREER i
figg A7 [B] FRTSE A A R AS-241, e DA 4 THY 3 582 e e 8 e
MRS . SRIERR . ARRRETF. X, BiR
TR FZ AN P 2L F S AR R AR B,
S WM EE RO, Kk, A FCER X A
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Table 6 Contents determination of five components of Artemisiae Argyi Folium
e J 5y 5U(mg.g ™)
SRR KRR XH BRREHE FEEEER
S1 1.3855 0.4053 0.7995 0.2420 1.4337
S2 3.7318 1.9358 1.996 1 0.2924 1.357 3
S3 1.4790 1.192 2 12211 0.304 0 1.6779
S4 1.4196 1.629 2 1.468 1 0.2819 2.8400
S5 1.6730 1.6393 1.0139 0.1232 0.9340
S6 29191 1.3230 2.2454 0.346 4 1.799 2
S7 2.166 2 2.6333 2.2955 0.2810 1.884 2
S8 2.067 7 2.2280 1.0456 0.3422 0.855 6
S9 6.392 2 5.0775 3.2258 0.467 4 1.036 7
S10 1.809 5 1.3752 0.800 7 0.223 6 0.897 0
S11 43339 2.6104 1.7012 0.2196 0.957 6
S12 2.3183 1.7019 1.6625 0.160 1 1.0396
S13 6.066 5 3.3015 3.348 3 0.3710 1.7104
S14 2.064 9 1.4120 1.5980 0.1741 0.976 3
S15 2.9614 0.797 3 0.7139 0.1151 0.5413
S16 1.4612 2.5890 0.978 7 0.162 9 1.027 6
S17 1.0236 1.3594 1.460 1 0.2335 1.6558
S18 1.9756 1.9749 1.6229 0.159 9 0.7117
S19 0.9270 1.0445 0.893 2 0.020 7 0.1104
S20 0.3240 0.504 6 0.401 6 0.157 3 1.0039
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Fig. 6 Determination results of five components of Artemisiae Argyi Folium from different origins
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