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Liquid and evaluate the quality of the preparation. Methods The chromatography column was the Waters BEH - C; column
(150 mm x 2.1 mm,1.7 um),the mobile phase was acetonitrile — 0. 1% phosphoric acid solution (gradient elution),the flow rate
was 0.4 mL / min,the detection wavelength was 230 nm, the column temperature was 35 ‘C. Chempattern software was used to
establish the HPLC fingerprint, the common peaks were marked,and similarity evaluation was performed. Quality evaluation of 14
batches of samples was conducted by integrating cluster analysis (CA) and principal component analysis (PCA). Results A total
of 10 common peaks were marked in the UPLC fingerprint of 14 baiches of samples,and eightcommon components were identified.
The similarity of 14 batches of samples was all higher than 0.9;the CA showed that the samples could be clustered into two
categories, the resultts of PCA showed that the weight coefficients of emodin, stilbene glycoside, narirutin, and hesperidin were
higher among the 8 components. Conclusion The production process of 14 batches of Congrong Tongbian Oral Liquid shows good

consistency. The established UPLC fingerprint combined with chemical pattern recognition provides an effective method for

comprehensive quality control of the preparation.

Key words: Congrong Tongbian Oral Liquid; UPLC fingerprint;cluster analysis;principal component analysis;quality evaluation
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Fig.1 UPLC chromatograms
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Fig.2 UPLC superimposed fingerprint chromatograms
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Fig.3 UPLC reference fingerprint chromatograms
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Tab.1 Relative peak area results of UPLC fingerprint chromato-
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grams of 14 batches of samples

A I NN S X B J S S B TN 3 N 3 S L " 3 i

621012 0.075 1000 0.677 0.007 0.013 0.06 0.026 0.107 0.041 0.033
621002 0.241 1000 0.638 0.012 0.016 0.048 0.023 0.059 0.025 0.023
190705 0.241 1.000 0.657 0.012 0.017 0.048 0.023 0.059 0.035 0.023
190612 0.239 1.000 0.634 0.011 0.016 0.046 0.024 0.060 0.025 0.022
20191204 0.102 1.000  0.298 0.008 0.015 0.022 0.028 0.107 0.041 0.032
20191205 0.259 1.000  0.723 0.043 0.007 0.031 0.0 0.081 0.031 0.024
20191206 0.004 1.000 0.597 0.039 0.006 0.030 0.025 0.072 0.027 0.018
20200504 0.253 1000 0.644 0.041 0.006 0.031 0.024 0.070 0.027 0.017
20200505 0.252 1000 0.772 0.04L 0.005 0.032 0.026 0.080 0.029 0.024
20200506 0.504 1000 L176 0.077 0.000 0.070 0.048 0.051 0.018 0.033
20200507 0.341 1.000 0.901 0.05 0.008 0.047 0.032 0.038 0.014 0.017
20200508 0.214 1.000 0.573 0.035 0.005 0.024 0.022 0.095 0.035 0.025
20200509 0.139 1.000  0.306 0.006 0.018 0.018 0.0 0.117 0.044 0.031
20200510 0.146 1.000 0.316  0.017 0.003 0.017 0.018 0.123 0.047 0.028
RSD(%) 5674 0.00 37.00 7494 49.90 4495 25.88 3073 3168 2270
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Tab.2 ANOVA test results

RS o FiA BRE B Fii P&

MR AH 48 0.863 2 0. 432
0.57 0.582
@l 8.353 I 0.759
B3t 9.216 13
R U Z108  502. 884 2 251.442
98.40 0.000
@l 28116 11 2.556
B3t 531000 13
KB 21 Jd] 4.132 2 2. 066
2.23 0.154
Mk 10.186 11 0.926
Bt 14318 13
EN- ViR = Wi 0.744 2 0.372
37.10 0.000
@R 0.110 11 0.010
Bt 0.855 13
LA MR F A 0.159 2 0.079
10.40 0.003
4l 0.084 11 0. 008
Bt 0242 13
FRERMEF  @mE 0.324 2 0. 162
13.20 0.001
4l 0.135 11 0.012
Bt 0.460 13
oy & @iE 0,243 2 0.122
32.00 0.000
4l 0.042 11 0. 004
Bt 0.285 13
X&E wE 0.260 2 0. 130
106.00 0. 000
@R 0.013 11 0. 001

Bt 0.274 13
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Fig.4 Cluster analysis results
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Fig.5 PCA scores plot of 14 batches of samples
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Fig. 6 Load contribution diagram for 8 components
Ko B FRE BB, AR FUBURE SRR AT, 25 SR S0 45/ 1Y)
M 5 B FR B B G A R $0.2,0.3,0. 5 g R
() UPLC &3, % #80. 2 ¢ 5 0. 3 g 1Y UPLC &3 4 —3%,
BOERE 0. 3 g VAR IBURE & HE AL 10,25, 50 mL A2 B0
FIEF Y UPLC K33 , & 3 25 mL 5 50 mL#—%, N5 44
FAE & SRR ORI & 25 mLo HUER T 421 10,
20,30,40,50 min i) UPLC &%, % PUG 4 4 ik —3K,
SRR Ay 1 REAE RN SRR ] 30 min.
3.2 BiEEGRL

TR 5 A B - 0. 2% FRR CBERE Ve ) s £ -
0. 1% Bl (AR LL ), B BEBERL) 5 O - 1% R OR
[F) b9, 45 5 R ) 1 Sl T st A 5 285 SR (i e g A 25
HLICI B DA S 0 T, e A 2 T s Al O -
0. 1% Wiz OB BE VR MG ) o X TR 2 5% R 7 BRI 3 i
T 190 ~ 400 nm 1+ 3 [ 9 #E AT G 1S4, 25 A A

230 nm P AL (AU B 22 3 B FE AT A R

3.3 HAEEM
AT, 144RE SR G UPLC AR GRS AR E T 104

I W 8N 8 Bl o 14 HERE & 1 AR BLUEE 2 K T

0.9, FE S A 7= T2 — BB . CA 85 3 R 14 4Lk

i AT SRR 2 25 PCA S5 R B/, 8 P/ h K R oK

AT ZEA I R AT A AT BB RECE R L

UPLC 48 8 [&1 1% 45 G Ak 27 B TR i gk w7 o 55 i)

R

5% 3 Hk

(1] F 4, Toed . MOREME o RRBEA M E WAL 245
W B 305 A A UG LR AL ST 2 LR [ )], b E,2022,54(14)
87 - 90.

[2] #Artl, BRAER, 3K B . ZEFARMEARAAIEE S L2
FRER[]]. PRESFHBILETLE,2017,4(2):7 - 15.

[3] Bk, MiFH, TV, F . 2T RHE T RAER
BERAEYE ML 2R [J]. P B 3oy A 5 4 &, 2022,
28(20) : 144 - 153.

[4] WANG L, WU F, HONG Y, et al. Research progress in the
treatment of slow transit constipation by traditional Chinese
medicinelJ]. Journal of Ethnopharmacology,2022,290:115075.

(5] A #g, k% . Ha0RME#FNZ R EBE 9 IRR P
XA aE[1]. FEHFA,2005(3):541 - 542.

[6] #kAS, % M, FEH, F . Je5H#E HFEEERRE T
A AP R P R[] P B & E,2018,27(8):
934 - 939,

(7] wpimig, sk oy, m¥nss 4 . B4 — R Ak HPLC 4%
g A#EAFEXRANAR[]]. 28 ERH,2023,
34(4):883 - 887.

[8] 4T #&,3A04F FR#79A, 4 . AT HPLC #H/IEE A % M5
R ESWRETHERSENARI]. B oMis,
2021,41(5):788 - 797.

[9] F b, 4k %,% #,% . UPLC 8B S XA 4
LR R S MEMFERERLTRERZEHNHFRII]
¥ 325 2023,54(15) : 4856 — 4865.

[10] #hmesT, 294 AR A, 5 . MK HRURMIER B LA

4 FhmsayaEmE )] b éhsr,2021,19(10):2162 - 2165.

[11] »®FE, 5k =,8 4,5 . RERKHED HPLC 354
Bi#d s RREARES TN S MR FHR[]].
Wk 25,2023,45(4): 1177 - 1183.

[12] £ #3540, RRF, 5. ATHRAAEF ML HEF
X 22 g 4 T5 A 36 i P B AR R AR &4 (Q — Marker) TR
SHF(T]. w3 %5,2021,52(20):6197 - 6207.

[(13] F #. #EFERTREREAREAHR[D]. RAR AT
E %X %,2019.

[14] &M, TA58, R A2 5 | RRFEA & BB M & Aok £ 2
Jup 13 A EORS )], P3E25,2020,51(14):3693 - 3699.

(ki H 1 :2024 - 03 - 285 & H 11 :2024 - 12 - 19)

99



