2% %4k Acta Pharmaceutica Sinica 2022, 57(3): 775 -782 < 775 -

ET—MNEENGERTEZRT 2 ENE L REFN

AEFR, KREF, BEL, BAXE, KI&Y

(1. VOGRS B, il 52 e, U1 R#E 610041; 2. DU)148 36 8% 245 F W IR AR 5 R HoR T8
Sege e, PUI s 610041)

FEE: I 2 B 4R 6 (Asster souliei Franch.) 25 By (10— 2 VPidk o R & 800U i vk, AR IR N Y
S, AL AR IR FR SRER T Y R AR IR B R AR IR A AR IR C M R SRR LB 104
Ay B AE AE R, IR SR FH ARy 5 — 0 22 Pl s 4 R4 10 & &, SRS 2R Pk Iml AL . SR RGR B it
FNIE A i foe /N — Fik— A ) 3 vt 23 M 4 B R 58 AT R E T . R R B IERTEEN R I, — 2k
B3 MG TEETHAER . RS H R Y T R RS R B R R ARG ER C M R ERE
251 1 F 35 & 89 0.165.0.234.6.115.0.478.0.484.3.359.1.382.0.210.0.172 A1 0.057 mg-g"'; 4RI 15-F 1 & &
4 0.163.0.235.6.172.0.479.0.483.3.343.1.413.0.207.0.171 1 0.056 mg-g", W Bl J7iE % i S EIE B EMEER
TR B R I 52 i i /N 30 500 40 B 45 SR RS 23 2 B R S T AR 3, IR P 3 2 R o LR DA e R 2
SR, H—REEIEN0.873~5.647 mg g, 55 R EFEN8.524~16.705 mg-g' . FI A — I L I AL T2
—PlRL 2RI S B R AR T, o] DURMEPGEVE R S BRI

XHRIA): G B, — I 2V R IER T SRR RSP

FESES:RI17 XEAARIRES: A XELRS: 0513-4870(2022)03-0775-08

Quality evaluation of Aster souliei based on quantitative analysis of
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Abstract: To establish a quantitative analysis of multi-components by single marker (QAMS) for the
determination of Aster souliei Franch., the relative correction factors (f;) of neochlorogenic acid, cryptochlorogenic
acid, rutin, isoquercitrin, isochlorogenic acid B, isochlorogenic acid A, isochlorogenic acid C, quercetin, apigenin
and kaempferol were established by ultra-high performance liquid chromatography with chlorogenic acid as
internal reference. Meanwhile, the content of each component was determined by the external standard method
(ESM) and QAMS, and a linear regression model was established to verify the feasibility and accuracy of the
QAMS. Hierarchical clustering analysis (HCA) and orthogonal partial least square discriminate analysis (OPLS-
DA) were used to evaluate the quality of 23 batches of 4. souliei. The results showed that the repeatability of each f,
was good. The average content of neochlorogenic acid, cryptochlorogenic acid, rutin, isoquercitrin, isochlorogenic

acid B, isochlorogenic acid A, isochlorogenic acid C, quercetin, apigenin and kaempferol in 23 batches of 4. souliei
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by QAMS was 0.165, 0.234, 6.115, 0.478, 0.484, 3.359, 1.382, 0.210, 0.172, and 0.057 mg-g", respectively. The
mean content determined by the ESM method was 0.163, 0.235, 6.172, 0.479, 0.483, 3.343, 1.413, 0.207, 0.171,
and 0.056 mg-g"'. The results of HCA and OPLS-DA analysis show that 23 batches of 4. souliei can be divided into
two groups based on caffeic acid content. The content of the first group was between 0.873 to 5.647 mg g, while

the second was between 8.524 to 16.705 mg-g". This QAMS method can be used to simply and quickly evaluate

the quality 4. souliei.

Key words: Aster souliei; quantitative analysis of multi-components by single marker; relative correction

factor; chlorogenic acid; quality evaluation
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Table 1 Sample information of 4. souliei

Longitude Latitude Altitude Collecting
/E /N /m time
S1  Gongjue, Tibet 98°30'37" 30°30'33" 4183.6 2020.7.11
S2  Dege, Sichuan 99°02'01" 32°01'06" 407 9.4 2020.7.30
S3  Kangding, Sichuan 101°40'10” 30°1026"” 375 1.9 2020.7.31
S4  Basu, Tibet 96°41'36" 30°00'31" 376 3.0 2019.6.24
S5  Changdu, Tibet 97°18'55" 31°3022" 3504.0 2019.6.25
S6  Kangding, Sichuan 101°30'56” 29°44'07" 337 0.0 2019.6.08
S7  Daocheng, Sichuan 101°05’49” 31°01'44” 390 0.0 2019.6.26
S8  Gongjue, Tibet 98°10'08" 31°09'07" 409 5.6 2020.7.12
S9  Songpan, Sichuan 103°23'26” 32°55'53" 350 5.0 2019.7.02
S10 Kangding, Sichuan 101°45'04” 30°08'04” 429 0.6 2020.7.08
S11 Kangding, Sichuan 101°38'16” 30°09'41" 366 7.5 2020.7.08
S12  Basu, Tibet. 96°44'31"  29°3020"” 3917.9 2019.6.22
S13  Ganzi, Sichuan 99°34'01" 31°43'59" 380 0.0 2019.6.27
S14 Ganzi, Sichuan 99°37'45" 31°4226" 373 7.5 2020.7.30
S15 Hongyuan, Sichuan 102°21'59"” 32°4222" 351 4.0 2019.7.30
S16 Mangkang, Tibet ~ 98°4129” 29°13'59” 399 9.8 2020.7.11
S17 Changdu, Tibet 97°28'16" 31°2425" 369 1.0 2019.6.26
S18 Litang, Sichuan 99°42'12" 30°16'57" 4200.0 2019.6.22
S19 Zaduo, Qinghai 95°28'54" 32°51'12" 403 4.3 2020.7.28
S20 Dege, Sichuan 99°00'56" 31°3329"” 420 0.0 2019.6.27
S21 Daofu, Sichuan 101°32'05” 30°26'11" 355 4.0 2019.6.28
S22 Hongyuan, Sichuan 102°25'59" 32°45'09” 351 1.0 2019.7.03
S23  Daofu, Sichuan 101°19'10” 30°46'15" 393 4.0 2019.6.27

No. Origin

Ji&  FH R (Sigma-Aldrich A%, EifF).
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Figure 1 The UPLC chromatograms of mixed standard solution
(A) and sample solution (B). 1: Neochlorogenic acid (NCGA); 2:
Chlorogenic acid (CGA); 3: Cryptochlorogenic acid (CCGA); 4:
Rutin (RT); 5: Isoquercitrin (IQT); 6: Isochlorogenic acid B
(ICGAB); 7: Isochlorogenic acid A(ICGAA); 8: Isochlorogenic
acid C (ICGAC); 9: Quercetin (QT); 10: Apigenin (APG); 11:
Kaempferol (KP)
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Table 2 Criteria curves and linearity ranges of reference substances

0.84%, 45 R INZITIERTH E R IF .

14 EEM HSER SRR RER. ST V7
Wiz T S 4 SR R B 7 58 S R A 7 4 R IR C Wi R 3%
I3 2 ML 25y 1) RSD 7351l 4 0.73%1.0.82%+ 0.34%
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Analyte Criteria curve Linearity range/pg R

NCGA Y=16675172.569 5 X - 23 667.494 8 0.001 4-0.057 6 0.999 6
CGA Y=13322876.9497 X~ 30784333 0.017 3-0.690 2 0.999 8
CCGA Y=18558214.8351X~ 35736.280 8 0.002 5-0.099 6 0.999 1
RT Y=10098248.024 4 X - 5523.1889 0.017 1-0.680 0 0.999 8
1QT Y=14821573.8264 X - 20399.487 9 0.004 6-0.184 0 0.999 8
ICGAB Y=15132513.568 7.X~ 70 235.930 7 0.011 5-0.461 8 0.999 7
ICGAA Y=19721207.220 0 X - 143 398.216 6 0.108 2-0.728 0 0.999 8
ICGAC Y=17435506.293 2 X~ 82459.603 1 0.006 1-0.244 0 0.999 5
QT Y=20284311.8032 X~ 29322.1343 0.001 7-0.067 0 0.999 7
APG Y=16023713.208 3. X~ 18349.248 7 0.002 4-0.944 0 0.999 7
KP Y=17300538.833 4 X - 24 824.824 | 0.002 0-0.081 6 1.000 0
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Figure 2 Residual plots for mean value. A: Normal probability plot; B:
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Table 3  Significance levels of variance analysis of three factors

B .
.
0.02- .
L
L ] ° . L]
= .
3 .
i PR
3
&~ . .
.
-0.02 4 * .
L] .
-0.04
0.875 0.880 0.885 0.890 0.895
Fitted value

Residual

2 4 6 8 10 12 14 16 18

Observation order

Versus fits; C: Histogram; D: Versus order

3 —MEFE (QAMS) 5iMRE (ESM) ZERELER
F QAMS 5 ESM W 4 77 3 43 5l il 52 23 ftAS [ 7=
M ELRETHSRR RSRR .S T R
SRR B R R AR EEIR C O R v R
RIS R, S5 R ILK 4, LLQAMS M E 45 5y B AL &,
ESM il 5E &5 59 R AR &, £8P AN AL & 2 [ 2 37 2 1 [
AR, [FEA R R T RS E A SN EE X, N
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HEAT HCA, M P 3 R0, 23 #E 2% B 5 5 ml LR it 2,
H 41 S2.83.86.88.S10.S11.813.820.821.823 K
B, R TN 2K, MR R & B0 2 7 1]

Factor NCGA CCGA RT 1QC ICGAB ICGAA ICGAC QT APG KP
Column 0.238 0.082 0.368 0.003 0.093 0.000 0000 0.169 0.005 0.361
Instrument 0.065 0.134 0.390 0.885 0.737 0.549 0.562 0.220 0.009 0.392
Analyst 0.233 0.697 0.883 0.736 0.674 0.267 0.436 0.586 0.012 0.358
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Figure 3 Hierarchical cluster analysis for 23 batches of A. souliei

from different origins
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Figure 4 Orthogonal partial least square discriminate analysis

score plot for 23 batches of A. souliei from different origins
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