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Abstract Objective: To establish a method combining high performance liquid chromatography (HPLC) fingerprint
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with quantitative analysis of multi—-components with a single marker (QAMS), for simultaneous determination of
neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, cynaroside, isochlorogenic acid B, isochlorogenic acid A,
isochlorogenic acid C, buddleoside, rupestonic acid, chrysosplenetin and artemisetin in Artemisia rupestris L.. The
comprehensive quality evaluation model of different producing areas was established to provide reference for the
overall quality evaluation. Methods: HPLC method was used to determine the fingerprints of 15 batches of Artemisia
rupestris L. from different origin. Stationary phase was YMC—Pack ODS—A C18 column (250 mm X 4.6 mm, 5 pm)
was adopted, and the mobile phase was acetonitrile—water (containing 0.2% formic acid) with gradient elution, the
detection wavelength was segmented changes, the column temperature was 30°C , the flow rate was 1.0 mL * min™".
The information of fingerprinting spectrum was analyzed by cluster analysis (CA), principal component
analysis (PCA) and orthogonal partial least—squares discrimination analysis (OPLS—DA). At the same time,
the entropy weight technique for order preference by similarity to ideal solution (EW-TOPSIS), the weighted
rank sum ratio (WRSR) and the fuzzy combination of the two methods to construct the evaluation model. With
buddleoside as the internal standard, the relative correction factors (RCF) of neochlorogenic acid, chlorogenic
acid, cryptochlorogenic acid, cynaroside, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid C,
rupestonic acid, chrysosplenetin and artemisetin were determined and their contents were calculated to establish
QAMS method. Results: A total of 18 common peaks were calibrated and ten of them were identified by the
established fingerprint of Artemisia rupestris L.. The study of stoichiometric model showed that there were obvious
differences among different producing areas of Artemisia rupestris L.. Eleven different components were selected
by OPLS-DA method. The comprehensive quality evaluation model of EW-TOPSIS method, WRSR method and
their fuzzy combination showed the consistent quality evaluation ranking results of different producing areas. The
resolution and linear relationship of ten components in quantitative analysis were good. The average recovery rates
were 92.6%-107.2% with RSD < 3.0%. There was no significant difference between the results of QAMS with
chlorogenic acid as internal standard and the results of external standard (P > 0.05). Conclusion: The established
HPLC fingerprint combined with QAMS method is simple, reliable and has good repeatability. The results of
the comprehensive quality evaluation model established are comprehensive and objective, which can be used to
evaluate the overall quality of Artemisia rupestris L..
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Tab.1 Information of Artemisia rupestris L.

45 (No.) 41t (batch No.) 77 ( habitat )

%5 (No.) 45 (batch No. ) 773 (habitat )

S1 20180620 B U5 ( Fukang City, Xinjiang )
S2 20180724 BT8R ( Fukang City, Xinjiang )
S3 20200715 BrEmELE ( Fukang City, Xinjiang )
S4 20191002 Bramt AL (Yili Prefecture, Xinjiang )
S5 20191102 Bt & 28 ( Fuyun County, Xinjiang )
S6 20201101 AL (Yili Prefecture, Xinjiang )
S7 20191109 B8 B ( Fukang City, Xinjiang )
S8 20191005 B 2 ( Fuyun County, Xinjiang )

S9 20201104 Hri & 25 ( Fuyun County , Xinjiang )

S10 20201102 SR AL (Yili Prefecture, Xinjiang )
S11 20201104 B ELHE ( Fukang City, Xinjiang )
S12 910047 B BB ( Fukang City, Xinjiang )
S13 20140715 i 5 28 ( Fuyun County, Xinjiang )
S14 220725 T3 KL ( Fukang City, Xinjiang )
S15 20221201 B R ( Fukang City, Xinjiang )

2 AES5ER
2.1 AP H—BE 2R B HPLC RE0EERTTE 7
2.1.1 A4 YMC-Pack ODS-A Cg {8 35 4

(250 mm x 4.6 mm, 5 um ), JiL 3 AH A 0.2% H IR i W
(A)- 205 (B), BEiERE (0~20 min, 8%B — 18%B;
20~40 min, 18%B — 29%B; 40~60 min, 29%B — 42%B;
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60~70 min, 42%B — 85%B; 70~72 min, 85%B; 72.01~
80 min, 8%B ), H:1 M 30 °C, FEFER M 10 uL, AR
A 1.0 mL -+ min™ZARPEAAGIA 330 nm (0~50 min ),
245 nm ( 50~56 min ). 330 nm ( 56~80 min ).

2.2 X BRSO ARG B BR OB Sk iR
SRR B SRR IR R BB AT RS R R B ek R
MR A SFERIR C . . —BEMR. &R,
S RN R A e, g ol R, o AT B )
) B R B A B AR JRER 0.124 1 mg - mL™' S5 R
0.271 0 mg - mL™" JREREHR 0.315 4 mg - mL™" KR
0.334 7 mg - mL™" SEERJFRR B 0.164 3 mg - mL™" SFEEJR
i A 0.196 9 mg - mL™" SFEEAR C 0.193 6 mg - mL™" ¢
1615 0235 4 mg - ml™ |, —REE ER R 0.645 0 mg - mL™"
GNEZ 2 0.184 5 mg - mL™ FILH 2 0.125 8 mg* mL™
B B S A A T, BT 4 °C UKAR ORI A, 25
A3 R S T 3A 11 AN BE i A TS =, T
— i I SRR A A B T R R
2 2.23 pg - mL™ | &% JR R 21.68 pg - mL™" | ot 4% JR iR
2.52 ug - ml™' KRR FLH 1.00 pug - mL™ | 4R AR B
1.64 pg - mL™" | 5 4% R A 13.00 pg - mL™" | 5 4% J&
iz C 3.87 pg - mL™' ZEAETT 18.36 pg » mL™  — A% 5 il
i 32.25 pg - ml ALK 9.22 pg - mL™ FIZCE R
3.77 pg - mL™" [RIR AR IR AT

2.1.3 BB A B BGE R AR (2
350 ) 29 0.5 o WEEARE , B HIEHDIE T A% N
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500 W), i, FEAR &, FH 80% H B/ oM E 2K 1
FEAT DRt ISR, B A%
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i, 4% 2137 WU 5P AT A H S S 6
F2 2117 TUT 3 SRR A3 B, DL 1L 50 (52
TEH ) N2 B, & AT WA B I ] 19 RSD <
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0.963 F1 0.895, % B 15 4L I — K i85 24 #4 it & A7 7%
— S22 555 RE AL S13 AHALLEE 4 0.535, 76 fir A 41t
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Fig.1 HPLC fingerprint of 15 batches of Artemisia rupestris L.
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1. B4R ( neochlorogenic acid ) 2. ZRJ5 ( chlorogenic acid ) 3. FRZRJFR ( cryptochlorogenic acid ) 5. KR HH ( cynaroside )
7. FERJER B (isochlorogenic acid B) 8. SF4RJ5#E A (isochlorogenic acid A ) 10. F4EJFFR C (isochlorogenic acid C)  11. ZZ £ ( buddleoside )

13. —HEEBAR ( rupestonic acid ) 14. 43

2 RAEMEB&EAR(A) LS (B )ARKY HPLC

> 2,2 ( chrysosplenetin ) 15. & #{ 2 (artemisetin )

Fig. 2 HPLC of mixed reference substance solution (A) and test solution (B)
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25 TTHRF N 95.033%, DL ER A 45 X% H > 0.5 1E M2
BObRUE, 55 1 El 0 EZ B 1~14 . 16~17 S5 4L
WERAE S, 55 2 F A e 13,16, 18 5 A I 1Y
SRS 3 R R 5. 15 ST IS R

L

1t SIMCA 14.1 % 4 #4) 18 PCA #2 %1 K] (8] 4 ), R*X=
0.664 > 0.5, Z i . 7~ 5 57 1) PCA A5 Y 2 o PR 3%
T U RE S 22 R B EORE FE AR, R 15 bk —
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Fig.3 CA of Artemisia rupestris L.
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Tab.2 PCA factor loading matrix
Fgr TR UED e

o . . BI15 22 ik
(principal ~ ( variance ( variance .
. L ( cumulative rate ) /%
component ) eigenvalue ) contribution rate )/%
1 11.284 66.374 66.374
2 3.304 19.435 85.809
3 1.568 9.225 95.033

S6<51454

(2]

4_

21 S15g
S35Tae s

0 Q

([1]

4 —HERERPCABHE
Fig. 4 PCA score plot of Artemisia rupestris L.
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PEHEAT 534, LA3RAS OPLS—DA 43 A28, UL 5-A
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) JIT A 72 g A A L % 0 e 11 0000 R At R RE .
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A2 A3 )7 R 25 5 . W) OPLS-DA AR AU
PLHES B4 56 200 vk ', 15 1 R? #E(E 2 0.050 7
(<03),*# I N -0472(<0), [F] K}, OPLS-
DA BRI )5S R A Q° (7 TR 5-B A5 7 ) KT
LN BEPLHES G 1 R* A1 Q73X & BH i & 57 11 OPLS-
DA FRAIEE AT EE R B BERLA B, R e mT LA
FHF AR R — 8 2564 B S8 5 . H 28 5 Dok
E I (KL 5=C) Al U, 9 6 ) oa dik A K9 11 A8 i
(VIP > 1), VIP {8 By K ] /MK vk ik 218,16, 13
(— M E IR ) 1712, 7( RS HER B). 4. 2( &5
2 ) 10 CSRERJRIR C ). 6 Al 14 (£ EZLE ), XU,
Oy FER S AN [R] = il — s 2 A R E AR 2 R
TR 22 1] 28 5 1 FEBAR B T R 4 o

2.3 RPN EERL A ST o

231 JHELTOPSIS i DL1S #EIR—EBE 2584 18
AN 0 (14 R X 0 T REA AR o, R AR R BB R,
FEREEG R, S5k E A O SRR
B 0 — b 1 5 R R G B e A T U — Ak 3,
FHIRAGEPEN T BRI IRE E S St B B i s Bl
FEFEFARI PR HE bR 0 2 R R AC TR
5B E A5 BAHME D MAE W, L3k 3. ¥
H—1b )5 R 5 A8 bR WA, 15 21 A He 3 0
W, e e T 28 o THE A HE IR — 8 2 AR i
HIERA IR (DY) K5 AR (D),
R AR AF X W 3k BE 353 5K D.=D7 /D +D, 115 15 it
IR — A FE S A X W E B Do D, {2 BB
VPN B — R A i B R B ez, I P b2 . A
P D, AE TN, X 15 HE vk —BE AR o T R T HE T
(L3 4), HE 2 B =07 19 4% S5 (& 28 ). ST B ).
SI3CH 26 ) ; HEA 5 J5 PRI A 1 02 S2 (BB ). S6 (4
Ao Horp, =M TR Ry BLRR ALY S2 FN ST 25
BR, L[] — = W 2541 B it W AEE— B I 25 57,
I AT B 5 R A e S2 SRR, AE K
S7 J, T LI S8k S2 Fl S7 w22 R K.

232 JnALRSRE = % scmk ", MOH
SPSSPRO £ & 43 H1 4k 14, 32 FHR AR ff 2 25 A 48 4
MR, A HE T, RIS B RRIK RV RSR A
WAL BT LA SRR R R T R
R/n x 100% , 31 % 5 J5 — W #E47 (1-1/4 n) x 100%
& IE , A 3 Probit (B ( SR FRUR R T 46T Rz f) A% %
AN ), AR ILER 5
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4

200 YHEF (200 permutations )

—1 S— —— —
1816131712 7 4 2106148 3 1 9 515
1§45 (peak No. )

&5 OPLS-DA 1547E ( A ). OPLS-DA #E E#IGIEE (B ). ZTERMER(C)

Fig.5 OPLS-DA score plot (A), OPLS-DA model permulation test diagram (B), VIP plot (C)

#3 FHER(E)NERE.EEMAENNE
Tab.3 E.D and W of each index (peak)

x4 15 #R—HE KN TOPSIS #E REITMER
Tab.4 The entropy weight—TOPSIS model quality

U85 (peak No.) E D w evaluation of 15 batches of Artemisia rupestris L.
! 0.664 0.336 6320 W5 (No.) D' ) D, HF Gor)
2 0.763 0.237 4.446 s1 0.856 0.100 0.104 13
3 0.678 0.322 6.054

) 0.870 0.083 0.087 15
4 0.675 0.325 6.099
s3 0.841 0.126 0.131 9
5 0.842 0.158 2.962
s4 0.828 0.108 0.115 11
6 0.849 0.151 2.840
7 0.684 0.316 5.940 53 0.362 0.730 0.668 !
g 0.823 0177 — s6 0.872 0.086 0.089 14
9 0.937 0.063 1.191 S7 0411 0.661 0.617 2
10 0.689 0311 5.837 S8 0.817 0.132 0.139 8
11 0 1 18.789 S9 0.855 0.107 0.111 12
12 0.725 0.275 5.160 S10 0.646 0.313 0.326 4
13 0.768 0.232 4.368 S11 0.784 0.198 0.202 6
14 0.788 0.212 3.975 s12 0.792 0.170 0.177 7
15 0918 0.082 1541 s13 0.637 0.543 0.460 3
1 ) ) )
6 0635 0365 6856 S14 0.842 0.114 0.119 10
17 0.736 0.264 4.966
s15 0.796 0.216 0.214 5
18 0.504 0.496 9.323
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>R 1 Probit €110 F 22 8, RSR {ELAE A2 4
AT HLABIA 5307, TS5 RSR A4 , IR 4
EASTHESATHER oA . F RIS R R, B3
PE P {H < 0.01, REFEG T2 LAE4 T BIE R B0k
0 M B ise . (AR, J7 22 B2 ik 22 %K (variance inflation
factor, VIF ) =¥/ 10, 5 B RUAS 7 7F 22 d1 L2k

PR ], BRI A, [B1H 7 2 Ok : RSR=-0.574+
0.155 x Probit, 7224 iKW, F=47.283,P < 0.01,
VLT R 2 mH B B A Seit 5 . #idE RSR
POTRYEE IR, WK 6, 15 LR —BE 2 b, B 404
LR Ry S5 2 ). ST (FLRRE ) S13 (&2 ) 5 ik —
FREFRIAE Y P2 - 330k S2 ( BLRRE ). S6 (AL ),

x5 15#k—4E RSR #HERETMER
Tab.5 The RSR model quality evaluation of 15 batches of Artemisia rupestris L.

Gty RSR Bk ESRibid TP RREL PR Probit
(No.) (frequency ) ( cumulative frequency ) (‘evaluation rank ) (‘evaluation rank ) /n x 100%
S6 0.094 1 1 1 6.67 3.50
S2 0.096 1 2 2 13.33 3.89
S10 0.109 1 3 3 20.00 4.16
S8 0.110 1 4 4 26.67 4.38
S9 0.121 1 5 5 33.33 4.57
St1 0.123 1 6 6 40.00 4.75
S15 0.131 1 7 7 46.67 4.92
S12 0.143 1 8 8 53.33 5.08
S14 0.167 1 9 9 60.00 5.25
St 0.172 1 10 10 66.67 5.43
S3 0.177 1 11 11 73.33 5.62
S4 0.296 1 12 12 80.00 5.84
S13 0.394 1 13 13 86.67 6.11
s7 0.571 1 14 14 93.33 6.50
S5 0.633 1 15 15 98.33 7.13
*6 15Hbk—HEREBT NI EBER
Tab. 6 The grading of quality evaluation of 15 batches of Artemisia rupestris L.
29 (grade ) RSR M FHE ( RSR critical value ) I3RS ( classification situation )
175 (excellent ) > 0.355 85.87.813
R4 ( good ) 0.046~0.355 S1.83.84.88.59.S10.S11.S12,S14.S15
—J ( general ) < 0.046 $2.56
2.3.3 B TOPSIS ¥ 5 AL RSR LM B & 8 (AL ),
TEMAERL TR BCA NS B MAL TOPSIS 3E AT 2.4 U2
JAL RSR #1514 D, (B 5 RSRAE AT IOACEC R 240 ZRPESCHR K% M “2.1.27 T F B 4t R

A, AN W x D.+W> x RSR, ¥ 5E D, 5 RSR 1Y
MWENH1:0.0:1.0.1:09.0.5:0.5.09:0.15F
500, 43 B SEMAUE T AT 2 HEP o IR B
Z2JE N AT U B A PRy 4 SR AT 4R
BortT. BRI G PR A R Wos (L3R 7), 15 itk
— R 2R T S A I U bl S5 (e 4D
ST (BB ) S13 (& 24 ) 5 [z 8 22 Mt v ™ Hh oy S6

AL HREL

T2 LR PRk R SRR B R AR AR
ZRIFR C AT —BGE IR B L 3 S R
WA, e I TP B R B 5 DANRIREE . 9%
2017 R (35 2% 4 o3 S I e T AR, L 0 T AR
(Y) APARR, HEREU L (X)) SR AR A , 222 il b v
2o LRI 10 DRI TERS A R BEETE R ML SC AR
RAF, i 8 s .
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Tab.7 The fuzzy combination quality evaluation of TOPSIS and RSR of 15 batches of Artemisia rupestris L.
ne D, RSR 0.1D,+0.9RSR 0.5D,+0.5RSR 0.9D,+0.1RSR
(No.) HAKE HeF AfkE HeF AfkE HeF AfkE Eil352 HAAkfE Eil35d
(specific value ) (sort)  (specific value )  (sort) (specific value ) (sort)  (specific value )  (sort) (specific value ) (sort )

S1 0.104 13 0.070 13 0.073 13 0.087 13 0.101 13
S2 0.087 15 0.028 14 0.034 14 0.058 14 0.081 14
S3 0.131 9 0.161 10 0.158 10 0.146 10 0.134 9
S4 0.115 11 0.187 9 0.180 9 0.151 9 0.122 10
S5 0.668 1 0.530 1 0.544 1 0.599 1 0.654 1
S6 0.089 14 -0.032 15 -0.020 15 0.029 15 0.077 15
S7 0.617 2 0.433 2 0.451 2 0.525 2 0.599 2
S8 0.139 8 0.213 8 0.206 8 0.176 8 0.146 8
S9 0.111 12 0.104 12 0.105 12 0.108 12 0.110 12
S10 0.326 4 0.331 4 0.331 4 0.329 4 0.327 4
St1 0.202 6 0.297 5 0.288 5 0.250 5 0.212 6
S12 0.177 7 0.240 7 0.234 7 0.209 7 0.183 7
S13 0.460 3 0.372 3 0.381 3 0.416 3 0.451 3
S14 0.119 10 0.134 11 0.133 11 0.127 11 0.121 11
S15 0.214 5 0.267 6 0.262 6 0.241 6 0.219 5

RS BHOMKIECEZRER

Tab. 8 Results of linearity for each component

%43 (. component )

[5] 977 # ( regression equation ) r

L VETE I (linear range )/ ( mg * mlL ")

HTERIRIR ( neochlorogenic acid )
SRR ( chlorogenic acid )

a2 52 ( cryptochlorogenic acid )
SEEEJEIR B (isochlorogenic acid B)
SEERIRR A (isochlorogenic acid A )
SEERIRR C (isochlorogenic acid C)
FAEH (buddleoside )

— A E AR ( rupestonic acid )
%M, % (chrysosplenetin )

Y E (artemisetin ) Y=37 085X-5.036 3

Y=26 182X+0.586 5

Y=28 657X-0.474 8
Y=46 976X-2.780 3

Y=45 863X-2.880 0
Y=24 877X-1.247 6

Y=31389X-4.958 1

Y=35631X-21.500 6

Y=54 677X-17.296 4

Y=35 680X-25.729 7

0.9999 0.000 2~0.007 4
0.999 7 0.003 3~0.043 4
0.999 1 0.000 4~0.003 2
0.999 2 0.000 2~0.003 3
0.999 1 0.001 6~0.027 6
0.999 4 0.000 6~0.011 6
0.999 7 0.000 3~0.033 0
0.999 9 0.001 3~0.077 4
0.999 0 0.000 4~0.022 1
0.999 1 0.000 1~0.010 1

242 FEEEIAE RI—HEFES R (S14), 4%
“2.1.3” TR Jy vk A B A, <2117 TR
S SRR LR 6 I, L5 /R IR R SRR |
FRERJF AR SRR B LRI R A SRR C 548
1 BSR4 R SCERIEM AU RSD 4351
}0.72% . 0.15% . 1.0% . 0.67% . 0.40% . 1.8% . 0.69% .
0.46% . 0.54% 1 0.27% , F ARG % E R AT

243 EEMERKE  HUR AR — BRSO R
(S14),4% “2.1.37 Wi B ik FA7Hl#5 6 il v,
Fie “2.0107 WUR A 5530, A5 R W R TR IR R
JAIR Bafh 5 R kIR B SRR AR A SRR C.
SACTT —REE TR M R SO RN S

J90.176 8.,1.9872.0.2042.0.141 8.1.463 9.0.398 5,
1.529 3.2.839 0.0.844 0,0.346 0 mg * g™, RSD 4341
H1.2%.0.57% . 0.62% . 0.45% . 0.67% . 1.4% . 1.0% .
0.94% ., 0.82% 1 0.49% , W iZ 7L EE M R AT,
2.4.4 FEEMERLS % <2.1.37 WU 7 ml A bt
WL TF0.4.8.12.24 h Fh ke, S5 R BoREist
JRIR SRIRTR SRk R ST aR AR B AR A LS
SRR C AT  — BRI SR ERIE
T FRAY RSD 23514 1.1%.0.56% .1.5% .0.41% .1.1% .
1.9%.0.65% . 0.71% . 0.52% F1 0.35% , 7 B A1t i i
WAE 24 h NEEYE R 4F .

245 AEEICRR B RS R — ARG A

RO
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KA (S14) 6 173, BHRFREL 0.25 g, KEHEFRE , 43 Bk %
A Fr 4t IR 2 (0.049 6 mg ). 2% LR (0.598 7 mg ).
B2 AR (0.063 1 mg ), FEEEEE B(0.041 1 mg ). 5%
SRR A (0.340 3 mg ). 45 R € (0.096 8 mg ). 5%
A6 (0.376 6 mg ). — B Es FR (0.709 5 mg ) & E L
2 (0.156 8 mg ) LH 2 (0.088 1 mg ) FXT A SR,
Fie “2.1.37 TN J il 4 5 R 43 Bt e s 45 o 1
W AT AR, 1B AR RIS K RSD . 45 2R ik /s i 4 it
i LRJER PR SRIR IR SRR B RS R A Ak
JRIR C ST — & TR & R LR T
B InRE R334 99.7% . 107.2% . 93.9% . 92.6% .
95.2% . 101.3% . 98.9% . 97.4% . 105.4% F1 97.6% , RSD
35N 2.3%.0.16% . 2.8% . 2.9% . 2.8% . 2.9% . 1.9% .
2.2% . 1.2% F11.9%.

2.5 —KEEH 10 EST QAMS

251 XA ER T (f) BHE BUR A X B
WA IR 2017 TS 55, 43 Bl iERE 2.4.6.8.,

10,12, 14 F1 16 pL, i 5% 25 B A3 1 e 1 AR, AR A8 £
A, ST AN, TR S R R 25
i R SR R R AR RR B SR ARE IR A S5 RE C.
—FE R AN LRI R £ B3, 4351
9 0.8764.0.724 1,0.861 4,0.548 1,0.486 7.0.547 8,
0.688 1.0.813 1 1 0.664 4, RSD 43 %1 } 1.3%.2.8% .
1.3%.0.91% . 0.80% . 1.3% . 0.35% . 0.68% 1 0.43%.,
=l lfi=(AJCIALC)>

As NZELT NARPIIE T, Cs WAL MR
VIRV BE | A HTERINZE A3 i BUETRIRR , € RN 4 i
VR L
252 AAMRFRI XS £ BISENR RS2 B0 A %t
HE S TRGE B, SR Agilent—1260 78 25 R0 AH (5,351
ZAYE, YMC—Pack ODS-A Cg (ot , BRI AR FR
1 (0.9,1.0, 1.1 mL-min™) X} £ BI520, Z5 3R %
9 It 7, 4% LA £ 189 RSD B/ T 3% , 26 B A [l (A FR
PRI £5 LAY fus TC IS

K9 AREEIREXT £ BIZM
Tab.9 Effects of different volume flow rates on f;
AL A S
(volume ek IR LRJER eItz SEFEm B REER A FHER C —RETR

flowrate )/ ( neochlorogenic ( chlorogenic ( cryptochlorogenic ( isochlorogenic ( isochlorogenic ( isochlorogenic ( rupestonic

EALY4¥ S LR

( chrysosplenetin ) ( artemisetin )

(mL+min™") acid ) acid ) acid ) acid B) acid A ) acid C) acid )
0.9 0.909 6 0.706 2 0.868 9 0.565 0 0.482 8 0.5739 0.683 6 0.8362 0.662 8
1.0 0.896 1 0.719 1 0.860 6 0.549 2 0.4809 0.5489 0.687 9 0.8192 0.664 2
1.1 0.902 1 0.704 0 0.8502 0.570 4 0.4790 0.5750 0.687 3 0.8453 0.6599
S 0.902 6 0.709 8 0.8599 0.5615 0.4809 0.5659 0.686 3 0.8336 0.662 3
( average )
RSD/% 0.75 1.1 1.1 2.0 0.39 2.6 0.34 1.6 0.32
2.5.3  R[EFEIEXT £ BOF20 R Agilent—1260 %1 3 10 If/R, & 18043 fui 19 RSD ¥/NF 3.0% , AN

BRI RS, YMC—Pack ODS—A C {0354
LA FAET (28.30.32 °C )X £ FOEENA . &% F 40

ERROES W N RTE S 2T

R 10 REEER fs BRI

Tab. 10 Effects of different column temperatures on f;

FEif

S

(column Bk R 2R R (SN Sr4rJER B

temperature ) ( neochlorogenic ( chlorogenic ( cryptochlorogenic ( isochlorogenic ( isochlorogenic ( isochlorogenic ( rupestonic

FERER A SERIER ¢ — RGeS R

E LY S LR

( chrysosplenetin ) ( artemisetin )

/C acid ) acid ) acid ) acid B) acid A) acid C) acid )
28 09157 0.718 3 0.847 2 0.566 1 0.483 1 0.582 1 0.687 8 0.8375 0.658 7
30 0.896 1 0.719 1 0.860 6 0.549 2 0.480 9 0.548 9 0.687 9 0.8192 0.664 2
32 0.903 2 0.719 8 0.859 7 0.558 7 0.480 5 0.563 8 0.690 9 0.8399 0.660 2
FHIE 0.905 0 0.719 1 0.855 8 0.558 0 0.4815 0.564 9 0.688 9 0.8322 0.661 0
(average)
RSD/% 1.1 0.10 0.87 15 0.30 2.9 0.26 1.4 0.42

AL HREL
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254 AFEIEFXS £ 09520 R Agilent-1260
RUSRORAR B R G, B AR A (A 1
YMC—-Pack ODS-A Cjg. #F 2: Agilent STC-C,g., £ 3:

z 11 AEGIEHEXT f

phenomenex Gemini Cys) X fos BUSZM . 25 R WK 11
IR, #1808 fui B9 RSD ¥J/NT 3%, RWIA R (il kE
XF 25 3 s 0 E SR L P R

gEA

Tab. 11 Effects of different chromatographic columns on f;

ikt

Jai

( chroma— FE LRJA IR [SEIEA

SERJEA B

tographic (' neochlorogenic ( chlorogenic ( cryptochlorogenic ( isochlorogenic ( isochlorogenic ( isochlorogenic ( rupestonic

SERIFIR A SRR C — B ERR

EX YA S LR

( chrysosplenetin ) ( artemisetin )

column ) acid ) acid ) acid ) acid B) acid A ) acid C) acid )

# 1(No.1) 0.896 1 0.719 1 0.860 6 0.549 2 0.4809 0.548 9 0.687 9 0.8192 0.664 2
#:2(No.2) 0.909 5 0.723 9 0.844 6 0.574 0 0.504 4 0.576 3 0.684 0 0.8337 0.662 2
#3(No.3) 0.869 5 0.711 0 0.8309 0.569 0 0.486 6 0.565 8 0.690 4 0.8536 0.665 6
SEEME 0.8917 0.718 0 0.845 4 0.564 1 0.490 7 0.563 7 0.687 5 0.8355 0.664 0
(average )

RSD/% 2.3 0.90 1.8 2.3 2.5 2.4 0.47 2.1 0.26
255 AEIEESEEL P FIRAXR AR 5TC-Cis. A 3: phenomenex Gemini Cis) [ 5 3%,

( Ti/s )il:ﬁi‘m%%,fj’ ri/s:tR(i)/tR(s) ( 1 j‘:’ﬁﬁmmﬁﬁ, S y‘jlj\]
PRPISEAE T ), ARSI 58 1 AR O B I (B 7EAS [] it
A5 AE (FE 1: YMC—Pack ODS-A Cys 4 2: Agilent

ZER LA 12, SRR W, 2515 IRl 19 AH X O
{5 RSD BJ/NT 5%, GEHIHT ry HE4T (L5 W 2 (32 5008
AT,

®12 ARBEHENE—EES 10 MRS HEXNREE

Tab. 12 Relative retention values of ten compounds in Artemisia rupestris L. by different columns and different instruments
s i

(chroma— g5 LRIETR (5295 FLRER B RAEIR A SRR C —BoEiR

tographic  (neochlorogenic ( chlorogenic ( cryptochlorogenic (isochlorogenic (isochlorogenic (isochlorogenic ( rupestonic SBZF . KE%

column ) acid ) acid ) acid ) acid B) acid A) acid C) acid ) ( chrysosplenctin) (artemisetin )
# 1(No.1) 0.2117 03128 0.3343 0.716 1 0.747 0 0.8049 1.2420 1.5400 1.623 9
#£2(No.2) 0.224 4 0.3345 0.348 5 0.729 9 0.763 9 0.819 6 1.233 1 1.518 6 1.5942
#£3(No.3) 0.2210 0.329 1 0.3470 0.747 6 0.779 0 0.8350 1.2215 1.5358 1.625 6
SFHME 0.219 1 0.3255 0.3433 0.7312 0.763 3 0.819 8 1.2322 1.5315 1.614 6
(‘average )
RSD/% 3.0 35 23 2.2 2.1 1.8 0.83 0.74 1.1

256 FESEENE SRH—MZIEE (QAMS)
FrifE il e A bR i (ESM ) XF AN ] 7= Ml 15 bk — 4
2R 10 A B HE T A R . A5 SRANER 13 BT
7N, QAMS FIESM 3T ) & | &k 30 L &8, P >
0.05, FM2 M AFEMAN ST E LB FEEES, H
2 215 5 2 [0 RSD #4170 F 2.0%, 3¢ B iy 8 7 1 —
ZVFAERTE R4, 7T T — R 20 ) il e .
3 it

3.1 R S AR O S AR A A
ERIOEE 23

311 RN EERE A TE R 245330 nm FH
2 WA DI AT RE AN, & BRAE 245 nm P Ab—

i T PR EL AT e i, EL PR b . B 330

nm B REALEE BRI S YR B I,
ABIF S $E 22 WA VT4 A, B 0~50 min, 330 nm;
50~56 min, 245 nm; 56~80 min, 330 nm.
312 UREHAHRYEERE TV S AR TP AGE £ YR
BN A BE S M (B WY , 5 SR I Sl AR KA P s
Tt I AR R, B PR TR T VA B AR S 4 A 24 4 v
B Z I8 T, BN T 3 B ROR , W BEAE;
PO AN [) HY R vk B2 (0.19% HY TR ¥ W R 0.29% iR
VR ), DL 2 BE 4 S0 1R 3 (0 15 0 4 S B K o S T
LIETE 0.2% WIRIE K — LG R AE N i sh RS &
BE .

RO
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Tab. 13 Content results of QAMS and ESM
i (content )/ (mg - g™")
- ';Z%ﬁiﬁ“ %ﬁﬁ[‘f‘i@ . ﬁﬁ@ . l‘ﬁﬁﬁ?‘iﬁ . . #ﬁﬁ?‘iﬁ B B.
( buddleoside ) (' neochlorogenic acid ) ( chlorogenic acid ) ( eryptochlorogenic acid ) (isochlorogenic acid B )
(No-) ESM ESM QAMS ESM QAMS ESM QAMS ESM QAMS
S1 1.337 0.129 0.126 1.529 1.529 0.175 0.170 0.145 0.148
S2 1.164 0.090 0.088 0.895 0.896 0.115 0.112 0.087 0.089
S3 1.592 0.176 0.171 3.100 3.101 0.221 0.215 0.128 0.131
S4 0.566 0.129 0.126 1.662 1.662 0.195 0.189 0.048 0.049
S5 0.158 0.295 0.287 2.064 2.065 0.281 0.274 0.090 0.092
S6 1.185 0.188 0.183 2.742 2.743 0.249 0.243 0.076 0.078
S7 0.163 0.117 0.114 1.668 1.669 0.175 0.170 0.095 0.096
S8 1.126 0.225 0.219 2.455 2.456 0.200 0.195 0.141 0.144
S9 1.236 0.138 0.135 1.808 1.809 0.160 0.155 0.086 0.088
S10 0.163 0.122 0.118 1.393 1.394 0.149 0.145 0.034 0.035
S11 0.796 0.131 0.128 1.496 1.497 0.118 0.115 0.105 0.107
S12 1.050 0.224 0.218 2.542 2.543 0.197 0.192 0.152 0.155
S13 0.260 0.043 0.042 0.467 0.467 0.085 0.083 0.036 0.036
S14 1.508 0.177 0.172 2.024 2.025 0.237 0.231 0.141 0.144
S15 1.874 0.355 0.345 3.638 3.639 0.306 0.298 0.129 0.131
P - 0.878 0.998 0.822 0.892
it (content )/ (mg - g™")
. . f‘?ﬁ)?@éi A. 4 TT'%EHQ C - **ﬁ%ﬁ?ﬁ@? SR ' jiﬁﬁ
(lisochlorogenic acid A ) (iisochlorogenic acid C) ( rupestonic acid ) ( chrysosplenetin ) (artemisetin )
(No-) ESM 0AMS ESM OAMS ESM OAMS ESM OAMS ESM OAMS
S1 1.508 1.550 0.465 0.477 1.441 1.444 0.514 0.529 0.153 0.149
S2 0.811 0.833 0.275 0.283 1.235 1.237 0.431 0.444 0.134 0.130
S3 1.903 1.956 0.452 0.464 1.781 1.785 0.503 0.517 0.157 0.153
S4 0.569 0.585 0.342 0.351 0.300 0.300 0.126 0.129 0.004 0.004
S5 1.009 1.037 0.556 0.571 1.003 1.005 0.427 0.439 0.011 0.011
S6 0.217 0.223 0.155 0.160 0.744 0.745 0.120 0.124 0.114 0.111
S7 1.369 1.407 0.451 0.463 1.358 1.360 0.620 0.638 0.023 0.022
S8 1.521 1.563 0.347 0.356 1.307 1.310 0.626 0.644 0.100 0.097
S9 1.493 1.534 0.333 0.342 1.717 1.721 0.403 0.414 0.140 0.137
S10 0.351 0.361 0.116 0.119 0.475 0.476 0.171 0.176 0.010 0.010
S11 1.844 1.895 0.338 0.347 2.119 2.123 0.685 0.704 0.143 0.139
S12 1.921 1.974 0.405 0.416 1.771 1.774 0.857 0.881 0.133 0.129
S13 0.282 0.289 0.150 0.154 3.120 3.127 0.884 0.909 0.022 0.021
S14 1.529 1.571 0.393 0.404 2.767 2.773 0.809 0.832 0.352 0.343
S15 2.323 2.387 0.384 0.395 6.763 6.777 1.510 1.553 0.713 0.694
P 0.890 0.842 0.995 0.902 0.952

AL HREL
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313 HESIAWRE RS RS W R AT
B %) N [ 4R IBUA F) (7K L 30% F S — 7K L 50% F s -
7K 80% HBE — /K FITH B ) AN [P Bt fa] (15,30,
45,60 min ) HETTH 5, LLZA b Fi S0 R 3 €035 04 1) 4
B TR /N B & it oy B e A e L 80% HH
Fis — KR PRI ) BHR LE 12 50 7S 45 min 7E R
BRI IO
3.2 FREUEE A AT AT

ABEFE ST T 15 HEIR — B0 B 5L ) HPLC 45
SUEE, B T 18 AN AT, F5IA T 11 AN, 15
VR — R TS ot i P i 5 00 R TS AR BB A T
0.535~0.995  F L AT 1A [) 7 b 1) — B s 24 M 25 57
R, FREEEE T 45 A CAPCA . OPLS-DA %45
2 2 ORI HT, 15 TR 3 AN AN ] 7 ) —
M —E WA B I R 432 2 28 1
HATSAFAE 7 M8 UL, 1 I ] — 7= Ml 14 245 1A Jo o
A5 WO WASRRAE R TN — A0 25 4 i —
PR, 0T B LR A IR U H R ISR
PHIAEE 2 PR R S5 AR R . 4R A OPLS-
DA 43 BT, & BRAS 7= H 24 52 305 B A 11 SR 20
BT gl R B R R P b Y — R 25 R 1
L T AT — A W 25 5. OPLS-DA i %
11425 SRR Ry, 33X 28 43 7 X 43 AN ] 7= —
K 2 p P AR
3.3 ZEATREVEN SR

AHIF ST LGB 3 e 4 15 LR — AL 254
KR 5 L 32 FRAL TOPSIS 1 F1 RSR {164 56
W, A — B S T R A PR AR AL, TOPSIS 7%
RSR k55 500 6 A ik A 25 4, vl 32 THIF 4 v o
SR “BEZIENT 5 PR 5 R IR O —BobE, gkin
TR S s AR AR AR A a2 T EE ST AR 15
R — A58 B EA T VPN, S Mk A — 3, BT g
g RS MDA — R R 15 HEIR— A 2R
B A2 AR L . PRI, TR T
JAL TOPSIS 2 F1 RSR B W 255 B it PP
TSI BRAB AR Ry MR b P — 785 i, S L BT
B EEHEE IS o 5 WIS B e At
34 QAMS BERYEEST

QAMS TR A WTE—E ML PR I P, Hvk
JE 55 7E A g L e L B X A i gy i
FTRE AT, A2 M sl i 2 rh e — AR 53
By, 0 5 2% 435 1 22 T8 A AR A T R, A

TE PR a8 2 24 B 24 v A B 53 28 43 1 g
P FR AN L I T, AT S BRI — A Lo ) A
R ZMB & E, ST b —BGE 21
AR FAF S AL, N T2 —, I —AE 10
A R S B 25 36 R b LS AE T N AR
Yy, E ST IR SRR SRR Bk R R Rk
R B F Lk R A FEERIR C.—FiE iR & 2
R U E XA IE R T, 857 QAMS TE X — A
2 Z 21 (RISl — A 185 24 1 I a4 o 4
it L

SR
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