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Quality control of Qingre Xiaoyanning Capsules based on multi-pattern
recognition method of UPLC fingerprint and multi-index composition
determination

WEI Zhuo-chun, LIN Hui, PENG Ying, ZHANG Hui-qing, LI Jian
Binhaiwan Central Hospital of Dongguan, Dongguan 523905, China

Abstract: Objective To establish the UPLC fingerprint and multi-component quantitative analysis of Qingre Xiaoyanning Capsules
(EATH % T FE, QXC), at the same time, chemical pattern recognition technology was used to evaluate the quality of multiple
batches of QXC. Methods The sample pretreatment conditions and chromatographic analysis conditions of QXC were optimized,
and the optimal UPLC fingerprint and multi-component quantitative analysis method were established. Column: UPLC HSS T3 column
(50 mm x 2.1 mm, 1.8 pm); mobile phase acetonitrile-water (containing 0.1% formic acid) with gradient elution; detection wavelengths
280 nm; column temperature 40 C; flow rate 0.5 mL/min. Cluster analysis (CA), principal components analysis (PCA), orthogonal
partial least squares-discriminant analysis (OPLS-DA) and cluster heatmap analysis were applied for evaluating the quality of 20
batches of QXC. Results Methodological investigation of UPLC fingerprint and content determination were well verified and
meeting the analysis requirements. A total of 21 common peaks were obtained by full peak matching, and seven of them were identified
by comparing with the retention time of mixed reference substance. The similarity of 20 batches of samples was greater than 0.954,

which showed good consistency and stability between the samples. Twenty samples could be classified into two clusters; Four principal
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components from 21 common peaks were extracted by PCA. Eight quality differential compounds were presented in the fingerprint by

OPLS-DA, including rosmarinic acid, chlorogenic acid, 4-dicaffeoylquinic acid, salvianic acid A sodium, neochlorogenic acid and so

on. The resolution and linear relationship of seven components in quantitative analysis were good. The average recovery rates were
98.41%—101.18% with RSD < 1.81%. Results of cluster heatmap analysis showed that 20 batches of QXC also could be divided into

two categories. Conculsion In this study, the qualitative analysis of UPLC fingerprint and quantitative analysis of multiple index

components based on the same chromatographic analysis conditions is specific, simple and accurate, which can provide a reference for

the quality control and quality evaluation of QXC.

Key words: Qingre Xiaoyanning Capsules; ultra-performance liquid chromatography fingerprint; cluster analysis; principal

components analysis; orthogonal partial least squares discriminant analysis; quantitative analysis; cluster heatmap analysis; quality

control; rosmarinic acid; chlorogenic acid; 4-dicaffeoylquinic acid; salvianic acid A sodium; neochlorogenic acid
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QXC) =15 JRZE 7K B HUIN T B A3 #Ai a:2 h
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AT E EMENS), KRR B HPLC i,
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JREAREBONKT W2 — P B AR AR R AN RE
ARARER U, A 0 BRZ AR i 2 ) B
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FoI12, ARSI TE RTINS QXC b5 o Kl 4 A i)
Fehth 101, B VCR A UPLC 4707 20 #LIR IR 4L
B, FrE 1 21 DA, fRA T Hp 7 A ik
W, TR B AL St B 2 7 V20 22 B 7R AT 52
EVFHT, AR IS 5 /s - #1573 Corthogonal
partial least squares-discriminant analysis, OPLS-DA )
22 eV R e A TSN ML R A0 BE R4 SRS, S
It VIR AN IR SRATAEY) . FERI 7
MUY, BN QXC B4R T B 42 o &
PR EE— IR THR A RS

1
L1 {4

Waters Acquity UPLC H-Class 2 & 206 AH
WA, B Mol = AR RS BhEREE IR
AE PSS HEEAE . PDA I#3 A1 Empower 3 3% T
fEul, £E Waters AF]; SQP MGz —HTF R
Ve, T RREAEE bR AIRAF; XPE26

MA LSRR, TR 2R ChED
PRAF]; DC400 BUHFEA, 7R 56 T K B8 5 1
HHE) s 2-16N BRIl B O L, 9 AR T AR
HHMRAT; W TM-D 24UV BB4IK 248, R
OB PRSI E A (i) ARAA .
1.2 RAFIS5HY

HEE, 38Tl T AGRERHE R A IR AR ;
N5 (HPLC i), HEE (HPLC g . Hig
(HPLC B 2% ) A Fisher A w5 /K NSLL =i 4liK
ARG IS M IR LAER ('S PS012604,
JR BT E 98.2%) FFZERAN (L5 PS010590, Jii &
4348 98.0%) BEERER (L5 PS000974, Jii & 4> 4k
98.0%). FaZt)EIR (L5 PS001110, Jii & 5 %L
98.0%). W e (b5 PS012652, Jii & 4 %L
99.7%), b3 5 Nk HE W E RS AR MR
MHRAF; MEMSESER (S 5077, FRESH
98.1%). HIEFMR (L5 5828, JFiEsr4 98.3%),
IR 2 ANKF IR AR AR HER AR IR 55 AT PR
2wl B QXC Hil73L 20 b, HHFeEM S1~
S13 AP FAT M A = LU 25 B E R 2
"], PR S14~S20 A7) ZON)T AR TR ILZNIA
PRAF], HMAERENE 1.
2 FAEEHR
2.1 ABRRIHIE
211 BRI P& B QXC NEMIRA.
WHaH, HL0.25g, FEEME, B 100 mL HIEHETLIR
H, FEZEIN 25 mL 60% g, I8, WRERE,
#BAE 45 min (T3 400 W SR 40 kHz), A,
R R, KRR 60%F EEfh 2, #E451,
FE, BCETEW, 12000 r/min 20 10 min, £ 0.22
um FRFLIERESET, ENERIEM, BPA R R
2.1.2 IRAXHR SR B IR ARE “1.27
TR 7 Mot B S L, 2038 T 10 mL BR s,
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Table 1 Twenty batches of QXC samples

s ks AAN RMEM |45 fits AR KRMEM |wEs #ME AFEEHE REEM
S1  B10035 2020-02-13 2023-07 | S8 B12076 2021-03-30 2024-08 S15 2103303 2021-03-17 2023-03-16
S2  B10036 2020-02-13 2023-07 | S9 KO04022 2021-11-01 2025-04 S16 2109301 2021-09-02 2023-09-01
S3  B12067 2021-01-29 2024-06 | S10 B11048 2020-11-06 2024-04 S17 2203301 2022-03-28 2024-03-27
S4 B06027 2020-01-10 2023-06 | S11 B10037 2020-02-14 2023-07 S18 2205302 2022-05-04 2024-05-03

S5 B10038 2020-02-14
S6 B11049 2020-11-09
S7 B12065 2021-01-28

2023-07 | S12 B12058
2024-04 | S13 KO02013

2021-01-02 2024-06 S19 2207301 2022-07-19 2024-07-18
2021-09-01 2025-02 S20 2212301 2022-12-12 2024-11-30
2024-06 | S14 2103302 2021-03-17 2023-03-16

AR AR, BR8], ERMGIRERE: 7 k%
W H b3 - BEVRIE Bt B2 J ) LR R 19.26 pg/mL.
P2 38 29.31 pg/mL. kAR 8.30 pg/mL. FaZk
JRFR 7.49 pg/mL. FHEJGE 16.62 ng/mL. ZRJEFR
15.31 pg/mL. PKIEFR 39.67 pg/mL KR AT R i
pEaST L
2.2 BiEEH

i A4 Waters Acquity UPLC HSS T3 # (50
mmX2.1mm, 1.8 um); MEIAALME-0.1%H ER/K
Y, BRE VR : 0~1.0 min, 2%Z.JE; 1.0~4.0 min,
2%~6% M 2.0~9.0min, 6%~16%ZffE; 9.0~
13.0min, 16%~20%ZJiF; 13.0~15.0 min, 20%~
25%Z. 5 15.0~16.0 min, 25%ZJE: 16.0~16.1
min, 25%~2% Mg KB 280 nm; AR
& 0.5 mL/min; 3 40 C; HEFEE 1 L.
23 FEFER
231 KR 4% “2.1.17 W ik QXC
B AR (S4), 4% “2.27 T itk s k4 6 I
BRI e, DL e 2 g, 193] 21 MEAIE
1) AH 5T £R B3 BF [) 0 AH 6 0 i AR ) RSD 43 i N
0.10%~0.21%F1 0.22%~1.78%, 7¢I 2e k25 fir
R4f.
2.3.2 EEMRE  HFE—H QXC FEf (S4), %
“2.1.17 WURTTE, ralPATHE 6 4y QXC ik
W, 4% “2.27 TR Gk SR RE I, DASRIER
WE N ZHRIE, 193] 21 ASILAT IR AR OR B I a) A
FH X U T AR B RSD 43 il A 0.12% ~ 0.37% Al
0.99%~2.02%, &5 5K IR AL BT B REFH
HEM.
233 FEtEidE B QXC HIMHRAMEIR (S4),
% “2.27 URNAAGFKAME, 720 2. 64 12, 24, 36,
48 h 73 AIFEREIE, DA jz e 2 i, 1331 21

AN LA U PR AE R DR B BF B) AAF DG IS TR AR ) RSD 43
N 0.12%~0.97%H1 1.26%~2.47%, 2L
WRAE T 48 h IWFRSE o
2.4 UPLC 89 ENERYENL

2 “2.1.17 TR 773146 20 ik QXC it %
W, 4% “2.27 T AR S AR EREIN T, H 20 i QXC
UPLC Eik i o 56 ATA #5308, FIH (2
RSB AR LB VRN RS (2012 WO X
IR HAT AT, DIFES: S1 NS RENE, 18 & 75 5
BB N 0.1 min, RAPMEGE, @2 AR IE# T
WEUCHE, #5777 20 #it QXC UPLC a4 @ik, fEit
Sty BAz o BRFR SRS (B 1), HFREAT ARBLEE D
fir, g5 20 fik QXC FEfh (S1~S20) HIAHLE 73
W9 0.991. 0.983. 0.993. 0.993. 0.986. 0.992.
0.999. 0.997. 0.995. 0.994. 0.979. 0.996. 0.954.
0.998. 0.976. 0.993. 0.972. 0.999. 0.971. 0.998,
20 #k QXC 5 H %y He Bt (1 AHABLEE 7E 0.954~0.999,
R 2N FA TR f— EohE Az e R I .
S gL EE T 21 NMEEE, 5RAXR
MV LR, FRIN T 7 AN A (B 2), AR
IS} 25 5 IR AR g 4 JRJLERR) . 5 (P& %
BOL 9 CIrEdJFR) . 10 (JER). 11 (gt JRIR) .
14 (REEERE). 20 CRIEFIR), Hrh, S
& QXC R KRR TR bR 14, Bk
HAE NS IR,
2.5 ERNIRBIS
251 JFIRFELEHr (hierarchical cluster analysis,
HCA) UL 14 i CrIELEE) AZHIE, ¥ 20
Ik QXC FEih 1) 21 AN ILA R AT IR (3 2)
FA SIMCA 14.1 #3147 HCA, HZEFRHA, 20 #it
QXC Bk or R 2 28, sk AT R AR b ZplA R
NTE T HERER, (S14~820) AN 135, Hak
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Fig.1 UPLC fingerprint (A) of 20 batches of QXC samples (S1—S20) and reference fingerprint (B)

A
120
B |\
10 |
4
5 14 \
| 1 1
‘ I\ M i }I
U _ L
20
c
10
11 16
7 9 p
|
Cod 3 ‘ ‘ i 13 1415 \17 19 1
L. |nl 4\ L3I " M A J 21
o A h Lan . Pl W PPNV e
0 2 4 6 8 10 12 14 16

t/min
4JFILKIR  SIIZRMW O-BAEIR  10-RIR 1-RREEIR 14-BGREENE 20-XRIE IR
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Fig. 2 UPLC of blank solution (A), mixed reference substances solution (B) and QXC samples (C)
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Table 2 Relative peak areas of 21 common peaks of 20 batches of QXC

e AT U TR

St S2 83 sS4 S5 S ST S8 S9 S10 S11 S12 S13 Si4 SIS Si6 S17 S18  S19  S20
1 0.776 0.538 0.382 0.502 0.862 0.375 0.622 0439 0440 0.820 0.928 0.556 1.019 0.927 0.478 0.244 0410 0.627 0.494 0.769
2 3.002 2.211 0.552 1.660 2.389 0.409 1.920 2.157 2.950 1.394 1.758 2362 7.257 3.639 6.215 4.693 1.900 2.734 5.659 1.972
3 1.377 1.459 0.872 1.305 0.687 1.529 2.014 1.582 2.132 1473 2.041 2.024 1.675 0.597 2.069 1.602 1.604 1.667 2.566 1.174
4 1.941 1.394 1.564 1.153 2.304 1.140 1.591 1.028 1.013 2.264 2299 1425 2.547 2.511 1.082 0.708 1.463 1.671 1.100 1.964
5 2.7252.591 3.372 1.984 2.734 2.958 3.848 3.520 3.399 2.812 5816 3.165 4230 2.338 4.128 4.030 2.757 4.155 3.484 4.492
6 0.820 0.764 0.964 0.589 0.820 0.648 0.901 0.797 0.778 0.680 1.082 0.820 0.854 0.773 1.063 1.040 0.753 0.899 0.928 1.043
7 1.441 1.381 1.257 1.310 1.103 0.864 1.363 1439 1.544 1.083 1.983 1.381 2.191 0.998 2.299 2.087 1.339 1.607 2.125 1.686
8 0.334 0.269 0215 0.237 0.432 0.220 0.194 0.216 0.185 0.456 0.152 0.465 0.553 0.504 0.254 0.503 0.324 0.258 0.389 0.215
9 1.960 1.662 1.996 1.574 2.145 1.738 2.282 2333 2.523 2.144 3246 2.072 3.069 2228 2.844 2516 1.654 2.814 2.949 2.722
10 3.821 3352 3.809 3.045 3.749 3.384 4398 4.668 4.922 4.186 6.489 3.872 6.037 3.755 5.791 4.973 3.405 5417 5871 5277
11 2.666 2.190 2.732 2.024 2.986 2.331 3.139 3.152 3.450 2.927 4.527 2.784 4290 3.114 4.037 3.594 2.084 3.866 4.228 3.605
12 0.213 0.261 0.195 0.207 0.235 0.208 0.194 0.213 0.194 0221 0258 0222 0.122 0.193 0.187 0.188 0.316 0.207 0.183 0.147
13 0.495 0.356 0292 0.379 0.755 0.207 0.345 0.263 0.331 0369 0.457 0298 1.107 0.959 0451 0360 0.166 0.666 0.526 0.495
14(S) 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
15 0.559 0.576 0.527 0.504 0.698 0.587 0.605 0.598 0.575 0.712 0.606 0.547 0.651 0.720 0.475 0.468 0.499 0.699 0.682 0.602
16 2.682 2.198 2.789 2.406 2.206 1.961 3.271 3.483 4.008 2.433 4267 3.001 4.769 2.234 4915 4.537 2.520 4.096 6.796 3.877
17 0.459 0.348 0.314 0.333 0.508 0.307 0.356 0.361 0374 0.422 0390 0398 0447 0.581 0.315 0.365 0.365 0.398 0.380 0.340
18 0.325 0.328 0.163 0.278 0.511 0.251 0215 0312 0.258 0.356 0251 0234 0.260 0.520 0.184 0.177 0.241 0.290 0.273 0.246
19 1.964 1.562 2.293 1.530 2.042 1.870 2.896 2.577 2.738 2.298 4.414 2.283 2993 1913 3.429 3.304 1.839 3.526 4.446 3.468
20 10.326 7.422 13.173 7.686 15.372 10.837 14.667 11.832 12.648 13.787 19.126 12.042 15.861 16.152 11.789 12.164 8.692 16.626 14.908 15.813
21 0.380 0.321 0.379 0.376 0.503 0.425 0.426 0.384 0414 0393 0493 0347 0373 0447 0.269 0255 0.263 0.442 0.484 0.418

B M Az IS 2B AT R AR 13 LA

i (S1~S13) TONEE 2 2%, LK 3, QXC Jii®
ZRFER FRICT 2L MR T, A2 TR
TR, RIERE TSR, FRER T R
G, KRR RO TE. Ar S 520 i) 577 5
EREERE, 1T SRR 2 KA HAh B Ak
JE AT 5 ik — 2P 5T

252 E5r#T (principal component analysis,

PCA) DL 14 Sg CREERENE) AZRIE, # 20
it QXC iy 21 MLFIEFAXFIERR (R 2) FA
SIMCA 14.1 BAF#E47 PCA, PCA FHEAE K J7 %1
BRE IR 3, SERAIET 4 RO R E Y KT
1, BRTTERRIA 87.5%, A=W QXC frgr it
HUERIEARGE R . H PCA 190K (B 4) 51 PCA 45
RE HCA g5 RIEA—F, 20 LR KB N 2 K
K, B 1RFEMEZERARRLZGIAERAR, 5
2 KRR EESRA) M A s s 52 6 PR
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Fig. 3 HCA result of 20 batches of of QXC
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Table 3 PCA Rx? and eigenvalue of QXC 051 -l ® T o
By T ZETTEREE Y% BT % FFREE -0.5 R
1 42.50 42.50 8.50 S s m
2 28.70 71.20 5.73 & =
R
3 10.90 82.10 2.18 —2.5 .
4 5.47 87.50 1.09 35
) S12 . ]
61 A
| ASS —4.5 . . . . . . -
s10 S15 0 02 0.4 0.6 038 1.0
5 A S18 ® HHRFEL
| Sla S14
= | 271 57 6 5 OPLS-DA E#iG10[E
- { S4akgs ,Aa 4 S20 @ ) )
2 | A 33 88 1g9 S19 Fig. 5 OPLS-DA replacement test diagram
| S13 °
| S17 STG A ®
| S19
| - 400 S0 810
-8 -4 0 4 8 = 200 a1 g
1] 5 0 S16 S8 g5 a4
2 = 2 = H . o’ 0 < S15 [ ] & 'S
R*x[1]=0.425 R*x[2]=0.425 Ellipse: Hotelling’s T2 (95%) % 12 6% ST7 S8 SA7 . SA6
4 20 #t QXC & PCA B4 E = 200 820 53451
Fig. 4 PCA score plot of 20 batches of of QXC —400 &
~600 —_— = - -
—600 —200 —200 0 200 400

253  IEX /D ZFeik-Fn 53 Hr Corthogonal
partial least squares-discriminant analysis, OPLS-DA)
454G HCA A PCA, 20 #IbFES KRBT/ A 2 4, N
D F R A ) 2 % JE R, R OPLS-DA #
SEAY BT , 2 AR B AR E M (R IA E 0.853,
PR FERE R (RA)IEF] 0.94, T /1(02)ikF] 0.872,
FEHEE L) OPLS-DA AR fe e H I BE /1558
X} OPLS-DA AT B#tn e (200 40, 1538 #t
U6 (B 5D R 5w, RAFE Y iR R 0.421,
Q> 1E Y HhI#IE N—0.871, RERBIAT 0, KU
3L OPLS-DA BTG EMA IS, feteH T
20 HURE AR 22 S R 23 i . OPLS-DA AU AR
RAS B R (VIP) LA 6, VIP {H &2
2= S S E B R AR, B DL VIP ERT 1
VERIRIERRME, VIP {EBRET, X 2H [A] 22 5 1 52 0 e
Ko ASLEGLL VIP>1 MbadE, 45583837 8 4
By, ARME VIP {E RN 20 S0 (iK%
FR) >16 21g>2 SE>10 S (45E) >19
FE>11 FE (BREERR) >5 5% (ISR >
9 FUE CHraplifR), #nixX 8 AMEsr =2 51 A FHtt
R QXC 7 5 1) 2 BLhR EVE ALY -

2.6 ZIEMRTHIRENE

2.6.1 EREEM BREAMEE “2.27 T,

2.6.2 MRS AW AR IR f TV
A “2.1.17 T,

1.001 85*(1]
R%[1]=0.319 R2%,[1]=0.295 Ellipse: Hotelling’s T2 (95%)

3

2

Llillllllll T

20162101911 5 9 7 3 414 6 1815131712 1 21 8
var ID (primary)

E 6 20t QXC By OPLS-DA 1557 [E (A) #1 VIP B (B)
Fig. 6 OPLS-DA score plot (A) and VIP value (B) of 20
batches of of QXC

2.6.3  JRA M AVE I H R 2 R 5 AR
“1.27 LU 7 TR IEE, 20lE TR EmY,
AL B AR, 185, ERMGIERE: 70 ks
W B bR % BEVRIE B ) A R LA R 51.905
pug/mL. FFZ 54N 216.646 ng/mL. 45 R 51.645
pg/mL. BEEEEES 101.478 pg/mL. FHE HZIE 85.064
png/mL. ZEJEEZ 132.984 ug/mL. HKiEFHER 299.186
ng/mL FIVE A5 IR SR 1.

264 LEMEEE 53R ERE 60% T EE . RE
Xof R VAT S A I R, A% “2.27 TR i Sk A
HERE, dREIEE (B2, gREY, kit 7
ANTE BT 1) S5 A AR ) 23 B FE R AP (3R T 2.0

VIP[143+0]
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T EEFD I E T T, BETIER TR R T .

2.6.5 ZMERRIACMR. ERRELR RKIKEE
WL “2.6.27 TR HFIIRA M RETR 1 &R, 729
BT 2. 5. 10, 50, 100. 200 mL &+, hngkr
e RZBZE. A, 87 MAFFEKRE RYE
AR ST, g “2.27 TN i A HERE 2
B, Fdsk IR 7 AR B TRAR, PAETRAR A
AR (V) JREIREEAREAASR (XD HEATZPERNE 5
B, 193] QXC H 7 NMEELASMENE TR AHR
RECRZNMEVE 73 7N R LR R Y=2 912.595 X+
211.274,r=0.999 9, 146 0.519~51.905 pg/mL;
P22 Y=1310.550 X+391.515, »=0.9998, £k
Y5l 2.166~216.646 pg/mL; Hr4 )RR Y=2946.539
X+408.317, r=0.999 8, Z&MEilH 0.516~51.645
ug/mL; SR Y=3195.288 X+623.986, r=0.9998,
LVEVEHE 1.330~132.984 pg/mL; [E&ER Y=
2893.893 X+673.930, »=0.999 8, £kt 5[ 1.015~
101.478 pg/mL; 7+ [ i Y=1803.268 X+451.271,
r=0.999 8, & ITEH 0.851~85.064 ug/mL; Kik#E
R Y=3556.987 X+1741.879, r=0.9998, Zitis
2.992~299.186 pg/mL; 5L 7 4w BT
TELEVETE R N 2 MG R R . DAS AR5t Sk B2 (R0
HRSIE B R, DMERELLN 3 M EIREIE A
REIRR, &5 kil B4 704 0.165. 0.472. 0.189.

0.149. 0.197. 0.282. 0.186 pg/mL; LUZEMEEL A 10
(R BB N E B, 455 &R A8 0.369.
0.868. 0.266. 0.231. 0.229. 0.463. 0.620 pg/mL.
2.6.6 FEHEIRK 4% “2.1.17 WK 5% QXC
R AT (S4), 1% “2.27 TR i 44 6 Ik
BEFENE, 73tk & R LRIR . FESRMN. W
SRR AR FRSRIAIR . R E . RIERTR
(P TR AR ST 715 RSD, 45 A Bk 7 A5 Sk
SYUETHIAR A RSD 23058 1.42%- 0.16%+ 0.39%-

0.15%- 0.18%- 0.55%+ 0.22%, FWZIT A AEHE
R

267 HEEMRAE HE—# QXCHEM (S4), #%
“2.1.17 BURT7iE5r PPAT 4% 6 47 QXC i i
W 424227 WU (3l S AR ERE I E , 43 )R QXC
& RILARTR . PSR, gk, SRR, B
SRR FREEIE . BRIEFRNEESEOHTEH
RSD, Z53M1S Bk 7 AN & s i & 43 301 RSD
3N 0.65%-0.32%- 1.04%- 1.38%-+0.75%- 1.94%.
0.71%, KHZIEEIERL .

2.6.8 MR B QXC #tikMiEm (S4), %
“2.27 TURNtAREZ&AE, 7604 24 6. 124 24, 36, 48
h RN E, TERITS ELRER . FFS R,
WRRIR . SRR RER. FREE. BRiEEF
PR (W TR AR O E 1155 H: RSD, 45 7S BiR 7 e &
BT RS RSD 43314 1.01% 1.63%- 1.02%-
0.65%- 0.53%- 1.50%. 0.81%, #HIALR G AERAE
48 h Wi RUF.

2.6.9 JNFEEMSCRIRLS  HUR—HE QXC FR& (S4)
6 tr, B 0.125g, WEMT, il migls
B B8 100% AN JE LR PSRN Bk )R
fR. ZRIFIR . BRZRIAIR. SR RNE. Rk HFIRIES
X IR, 5 “2.1.17 TR 7 v A R T
% €227 DUR ARE KA e, BB 7 ST
IORE B W 2 58 98.92% . 99.93% . 98.41% -
100.45%- 99.70%- 98.39%- 101.18%, RSD 47~
1.10%- 1.81%- 1.25%- 1.22%- 1.60%- 1.12%- 0.92%,
BIAEIE 1.81%, REZITIERERE R I .

2.6.10 FEMIE 3% “2.1.17 TR 5ikH] & 20 dit
QXC HHRFIAW, 1% “2.27 Wi K il 2 FHEREN
E, THHE 7T NI RS, SRIE 4. 4
20 fit QXC HEJLAIR. FIS R, HSAR. 4%
JRER. PRZRIRIR. MR R . BRIk IR I & 70 4L
3N 0.284~0.948. 1.868~3.758. 0.493~1.178.
1.002~2.278. 0.672~1.744. 0.456~0.821. 1.943~
5.282 mg/g, WG HEIRAN FHREIRE & b % 5oy &y
B E—EMES, 7 MRS RESEE TG
FEISANEE IS 3.3 1%, o 5 fewe ot & 23 B0 3hE
Bl A5/

XTEG 2 ANAREAE T KB, 7 A8 ERSTR
O (mg/g) AT JEILEER iz vs s
(0.601 vs 0.572), FFBZMN crzw s mrear: (2.654 vs
3.095), HEEIFEER ccizuvs mran: (0.776 vs0.893), i
B8 ctrzuvs s (1.445vs1.696), FRIEER iz vs ko
(1.073 vs 1.250), FWERIE (zu v mmu: (0.595 vs
0.599), HIEFEE (zuvs mmu: (3.865vs4.197), K
F SPSS 26.0 #ARF 2 AN K QXC T AN E BT
EWMEMT Rk, 4R PN 0.797 (>0.05),
KW 2 N K QXC ZiRbR & EMET B E M
ZESt . NHIFMERSIRFE—R o &R ZER, &
20 ik QXC H 7 AN & o 12 Bl e 45 R AU =
A Hiplot BHift: &> 5 (https:/hiplot.com. cn/), 1%
B “Word.D2” %, WEIEEEEN “euclidean”,
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Table 4 Results of content determination of seven quantitative components of 20 batches of QXC
SRR/ (mgg™") FRE S H/(mgg™")

ek JEJL S ek S Fagk  mek Rk |k L AP oS S Fagx  RE ®iE
S1 0636 1984 0589 1114 0.825 0.520 2.736 | S11 0948 1.962 0.822 1267 1.090 0.588 5.002
S2 0458 1868 0493 1.002 0.672 0519 1.943| S12 0.658 3.758 0.892 1.695 1.230 0.456 4.545
S3 0562 2747 0.695 1248 0.955 0.591 3.982 | S13 0.406 3.362 1.007 2001 1.451 0.587 3.681
S4 0571 2074 0713 1386 0980 0.787 3.123 | S14 0487 2378 0.656 1.197 0.894 0.536 3.336
S5 0.796 2050 0.684 1161 0975 0.543 4.301| S15 0.284 3635 0947 1809 1.350 0.635 3.977
S6 0455 2626 0.659 1206 0.883 0.628 3.504 | S16 0.752 3.185 0.778 1.600 1.040 0.821 3.709
S7 0546 2908 0.744 1398 1.027 0.549 4.227 | S17 0.824 3.002 0959 1773 1.323 0.503 4.218
S8 0448 3417 0953 1862 1320 0.691 4.253 | S18 0.548 3.030 0.874 1602 1.186 0.504 4.491
S9 0426 3214 1.002 1.909 1.402 0.660 4.412| S19 0458 3.134 1178 2278 1.744 0.663 5.282
S10 0.901 2535 0.837 1531 1136 0.612 4539 | S20 0.650 3.305 0.859 1.617 1.215 0.530 4.366

FIERE “HATPRIE” WbBE, 2 RBME, 451
LK 7 (E i RS SIaRE S ERKBED, &
R 20 HEFE S OREAT SRk 2 K38, Hrp S17.
S12. S18. S20. S19. S8. S9. S13. S159 {ItFE AN

5138, HoR 11 PRAR RONEE 2 28, 55 1 B
FORAT R TR IV AT FR 2 R, 27 2 S8 Bk S14
A S16 4h, BPRET N Az iz 5 2L i A R
Nl BEAVEUE T RSUEERIR I HILR .

JRLKR

FIZHEM
B IR R

SRR B E

HIEER
S17 812 SI8 S20 S19 S8 89 S13 SI5 Sl

=R ﬁi
)

|

-2

S2 S3 S7 S6 S14 S5 S10 SI1 S4 S16

El7 26# QXC T MEERD ZEHRLRES
Fig. 7 Cluster heatmap analysis of seven components of 26 batches of QXC

A4h, HRSEIEE RAR B 1 2RI T

155k B e S OPLS-DA 16 1 2 v 4

SERM. Bl wFR, RBEERSE 4 0 CEMLYE.
TEEMNEE, RAH 2 KMHERISERM. B 3 T
SRR SRR, RaEREEANEG fn 31 HERLEER

X 4 ASEII ARG A 7 4 R B, X 4 AN

2 Sz AT BRI HE K . 60% R . BB . 70%
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LEER AR IR BUA R UPLC B, KILLA
60% F A 9 FR B 7 i 06 5 BB FE HIETH
PR, ik F 60% FEEAE N H AT .l
PR A SR, AR R SR BORTAR SR 3 FiAS IR
Fi7 U UPLC EiE, KA R IR B8
PR AR R AR HL 22, 1 e 7 2 ORI 4 e 4
WEMNAK, &SI ) A AT, ik
e PR A PR . R RS (R S B R R A
UPLC &I, A3 5 €0 15 06g 0 i 30 o o B2 ST (1)
BN N, {H2 45, 60 min ZRALAN K, AARAIE
FESL PRI e 4 HEREM AL . T RESEE I, WMokt
A 45 min.
32 BIERMHMEK

SEAGHT EAXT AN [F) R 384 [HSS T3 4% (50 mm X
2.1mm, 1.8 um). BEH Cis#¥ (50 mmX2.1 mm,
1.7 um) A Cortecs Cis (100 mm X 3.0 mm, 2.7 pm) ]
HHAT T %%%, 455 BEH Cs (A FE AT 3 min F %
B, {H 3 min J5 BB 7 B BEE HSS Ts #F
I, Cortecs Cis A #4477 B FE %A HSS Ts #4f, [
IEi%$E HSS Ts k. 3l BRI RE-/K R4, H
fE-7K (& 0.1%HR) &G, HFEE-/K (F 0.1%0K 4
) R, LI KRG. LK (5 0.1%HR)
ARG LK (B 0.1%FR) KRG LMK (&
0.1%IK LR R4, dRONE-K (F 0.1%F )
RS 5w B B AR, MOERE O -K
(B 0.1%H RO E N QXC FRaU 1 (i sh A B FE vk
& %t. @it PDA RZSE 190~400 nm 2K
4, 4559 280 nm Bl IE R £ . B EEAR, &
A3 W53 B I DUAB R A, WO S 280 nm /R 9k
MK
33 SRRIERIERE

R RER QXC JFRMZ T R IEFR A B
gy, HHVER A ARG, R, WMokt
HAERNSIRIE, 254 20 SRR S IO e 45 J 0 5 e
Fe e R B Bk sha B, SEEONRRE, N
966 e 7 W A Sy 2 R T sl /) R 509 K e 5 38 1)
Xof S 25 LB S
34 BEMNERSHE

AHFLiE T OPLS-DA 43 Hr4K E T 54m1 QXC Ji
H 8 MNEFRMER K EY, FERIX LR /XA
A RERW, AT HAF SA, SR
EER. IS ERM. SRR ZRER. REER,
VI iR 5 AN E N E B REEY . 7ok,

SEA R TN QXC KRR 2543 120 7T
SR ERFE LRI FRENE . BIEFRRI AN
JRAI R A3, PEORATREN QXC 2 kat,
HFE LR A PR, US43 g, 5
B e A R RE 2 BT IR R E PR AR B s R B IR S
HAth 3 M ERUAEHSIERR . SRR, BRaE
PR32 JRUNMEIE R AT A, A SRR IE %R A& A
ARIZWTT PLi PUMR . PUmse S 2 B/E T
00, WO R LR 5 B E RN 8 = AT
3 7 [R) IR 55 25 3G R BCRRAE R A3 1) 22 oy il
SE T 1

35 FREEHIKRE

QXC PUAT I EAn 1 S i 45 ] BN T,
H A1 R W R e S s it s i, AR DA SC
HRFI TE AP 5030 B R — FE A S 68 B e BRI A R
TR RS, FHEPAHRIS S E R, SAEEES
FEfL, ASZIGREL “ il SR + 2 bk o e
B I, R RS S B EGR A B AR AT 4
RN

ASEISTE IS F R 2R sl ISR AE QXC BEAANE
SR b, EBESIGARST RO E R DURFIESE
PR ZOBRVETE R R 2 RO E N E '
TR FRFR, XFEAMEE T QXC i a1 i il
Jiid, EATHE bR R SR R RS, SR E
Bebb %, sefl 7 2R st RIS B R s, R
BRPERR A, RAET —Fh BB BT
QXC Jii % .

SERFN, 20 it QXC BL AT i,
RO R BB BB — 80k, HA
A VAN 2 et S e 55, EmAER) CAL PCA.
OPLS-DA ZAb 2B AR B AR AT 256 0 Hr, 20 it
FEG R R 2 2K, HF0fiE T 8 Nl 2% SR Y
el 7= 5 ANy, BAE 3 RO vE S R E NI,
FHEANTE

EIERE E, % OPLS-DA 23 #r ik J-4 A
5 ANREZE TR R LAER . R eSS 7 A
AT AT 8 B M AT RSB 40 AT, 20 HERE
KEER 22K, R AT IRRgEEME TS &
MTERT 20 HERFE SR 2R —5, BT EN
5T PR SRS AR bt - 4R 2B 1) 2 S M i o A SR
OPLS-DA Jiif [f1 2 Ve AT AW &, FEn ARSI
B IEFR R —E A BRI AT M

b, WHEHH#EE QXC 2R ME =1
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BB S 2B B R AT 6, TR TLR L2 A
PR F] ™ dh b B L, AR 2 AN 5K
dh B W] REAF AR ZE R, IR AR SUEE H HCA ATPCA
GORPER 2 AN KRR AT REAFAE 2 R, (HARMLRE
RN 2 R R SR R TT

1, ARSI RN AN 5K 3% 8 B & o0

EAR R, b 2D 2 AR G B0 45 R 2R,

ZERRI 2 AN K QXC ZARbR R & EIE T

FWeER. GHEEMERMEREN, 2 M K

) 22 HE RS il B AR i B9 R
g5 b, ARSZRR MG — K s SR AT S TR AL

Pt e AN 2 oy e BRI 04, ST iR

JEPERR, PR HERRI PP A E KA [E R

QXC A Joi B 22 57 A1 U o0 I DAy e T 4% il A

RPN 12 1) 750 S5t B S R 22 A AR S o e Jo A v

SE RV TR Bt A 4
RIBAR  FAMeHH ARG L B
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