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Study on quality evaluation of Yankening tablets based on
fingerprint combined with multivariate statistical analysis
and multi—-component quantification
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Abstract Objective: To establish a method for determining the fingerprint of Yankening tablets and evaluate
their quality combined with multivariate statistical analysis and multi—component quantification. Methods: The
seperation was performed on a 30 °C thermostatic InertSustain C;3(250 mm X 4.6 mm, 5 um) column,with the mobile
phase comprising of methanol-acetonitrile—0.2% phosphoric acid flowing at 1.0 mL * min™ in a gradient elution
manner, and the detection wavelength was set at 254 nm to establish HPLC fingerprint of Yankening tablets,
contents of 10 components (berberine hydrochloride, baicalin, wogonoside, baicalein, aloe emodin, wogonin, rhein,

emodin, chrysophanol, emodin methyl ether) in 17 batches of Yankening tablets were determined, and similarity
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evaluation, cluster analysis, entropy weight TOPSIS method, and entropy weight grey correlation analysis were used

to comprehensively evaluate the quality of Yankening tablets. Results: There were significant differences in the

quality of Yankening tablets of the current market. 33 common peaks were obtained by matching in the fingerprints

of 17 batches of samples, and the similarity evaluation and cluster analysis results showed differences among

different samples. The comprehensive quality ranking and multi—component content determination revealed that

the important factors affecting drug quality were the quality and process control level of the three medicinal herbs,

Phellodendri Chinensis Cortex, Coptidis Rhizoma and Scutellariae Radix. Conclusion: The fingerprint established

by this method, combined with a multivariate statistical model, can provide reference for the quality evaluation

research and products quality improvement of Yankening tablets.

Keywords: Yankening tablets; fingerprint; cluster analysis; entropy weight TOPSIS method; entropy weight grey

correlation analysis

RO TR A KRB BE S ARG 5 R
H 22 R, HAT I S K I R IR TRk, TSR
AR R RRMEZ A 30 4 U, (iR AR
FE ] 2 L ) BR o A R ARSI T H AN — B, &
T A PR R AE 22 5 K, ME DL DR AR s WA 3580 o

F R ANBE A T A4S ) L

& 8C B 1SR Ry —Fh B s i il vk s Sr e 2y
3 3 0 S S B S T 2y S R o T L (| M ]
B B R B R 5 TOPSIS ¥ | K 40, G 16 i v
AHSS A, ST PRI AR, I T 24 5 S RPN, Bl
W S W 2 S O, R SO S T T R Y i AR
WA €3 (HPLC ) 5 20 B35 7 e b AT i 5, %o LS
Ak AT AT RR N, A A [ R 4 B E S
B AR AL EE 3 BT, 45 & Z2 e GE i i s, SEAS TR T
F i B TN, 48R 5 R i 25 S 1R A
AT o
1 HMR5NEE
1.1 RS

5 LC-20AT 7 HPLC ¥ ( Shimadzu 23 H] ), KQ-
300VDV U8 75 8 3 e (R L i e A A R
F] ), CP225D HL ¥ 43 #71 K- ( Sartorius 2>l , + J7 41
Z—HERE ), (gl e SCEE A RUE PR RS )
(2004 4E A i), TBtools %/,

1.2 25 5]

X HE T R /N BE B (HE 5 110713-201814, 75 1=
86.7% ). & %= 1 (5 110715-201821, 75 & 95.4% ).
DU (465 112002-201702, 2 i 98.5% ). i % 2%
(15 111595-201808, &5+ 97.9% ) P2 KX (L5
110795-201710, & 5 98.3% ) B A2 (L5 111514
201716, 7 & 100.0% ) KR (45 110757-200206,

R 99.3% ), KBt E (L5 110756201913, 96% ).
K (5 110796201922, & HE 99.4% ). K %
FE (4L 110758-201616, 25 & 99% ) I F v [ &
2 R BFAEBE 5 FBE L O IR S o ek
afi, g F R R A 2GR A BR A\ 5 K AR 2K
JLREE T 4 517 HEEESL, A T LS 4350 2009257,
210716.210923.220411; B ) It 5 43 5 A 211111,
220609, 220909; C J 4t 5 43 5l 24 190507", 201101
210705.221102.221202; D | 4t 5 43 51~ 170608
180404", 220107, 220512, 220705, H:r s ™ 14 4 Hit Ry
f IR A
2 FiEEER
2.1 st

% H InertSustain C;5( 250 mm x 4.6 mm, 5 um ) {5,
TR MANA A EE (A ) - 25 (B) -0.2% BEFRIA
(C), B BEVEMRE P UL 1, 3 K 1.0 mL » min™", K
AR 254 nm, HER R 30 °C, HEFEESH S pL.

®1 BEXHER
Tab.1 Gradient elution program
SR L] ( ratio of mobile phase ) /%

t/min A B C
0~60 30—5 0— 60 70 — 35
60~80 5 60— 75 35— 20

22 W
2.2.1 RENIRSER
A3 EBUER R/ INBE A DU AT SR
PSR R DEAR KB KR K R
B H B Y % IR O B R B RR O, i B ER R
NS



-+ 506 -

M 4 W 22 E ChinJ Pharm Anal 2025,45(3) ‘JPA

1 45.16 pg - mL™' B A K 2420 pg - mL™ 2R HE
% 0.8759 pg - mL™ L % F 9.560 pg - mL™ KB
% 1.248 pg - mL™' \ K # FK 1.470 0 pg - mL™" K &
6.626 pg - mL™ K FHZHIEE 3.181 pg - mL™ TR AV
W, BN45,
222 XA

B W] T B AR 20 i, EOEER TR R4, OB K
250.3 g KEERE, B EIETEI RS % mA B i
50 mL, FRE I, B (T3 300 W, 451K 45 kHz ) &b
B 30 min, U, 04 BERE , FRROPRE B,
P R Y i, 20, 482 0.22 um AL BB I,
HREEEW, B

13

23 fRGENE e ER

RO TR W48 ST % e iR
T M mL g T AR R TR > 5% 1) 4% (o ik i
FA) R X5 o £ st [) 1A Xt 0 TR G RSD 29/ T 29617,
7 2 EE AR A IR 2020 4E R e A R AL A E
2L ) BRUEZER
24 FEGEGER ST
2.4.1 KRR S SR A R

WA 17 HER AT 72 B AR dh B 38 SC R K 03 &
APy s SUEEAR RN R 50 ) (2004 4
A R, VEHC (i 1, e 1T 33 A g, A ion) iR
EFR SRS, WA 1,

147.05 ?
’ 22
110.20
>
§ 30 31 32 5 "
— — 27
73.354 i X A B 212
4 + : S14
+ A i S13
D S . S12
bik 4 8 A 4 S11
R A A SéO
36.50 M A A %8
Y N e S7
&4 4 A N S0
o i A A S5
¢ B S W /N S4
st A ‘ A =X <3
4 A A : %)
—-0.35 — ! ash_ I A Jil A i g1
0.00 14.49 28.98 4348 57.97 72.46 86.95 101.45

Bl 1 17 #t R T A e ol E g R X R s o E i

t/min

Fig.1 Fingerprint and reference fingerprint of 17 batches of Yankening tablets
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Tab. 2 Similarity results of 17 batches of samples

J7 % KAt S ( manufacturer and batch number ) AL (similarity ) J”FK KAt 5 ( manufacturer and batch number ) AEUEE (similarity )

A 200925 0.985 € 210705 0.754
A 210716 0.974 € 221102 0.946
A 210923 0.980 € 221202 0.980
A 220411 0.975 D 170608° 0.973
B211111 0.953 D 180404 0.878
B 220609 0.917 D 220107 0.981
B 220909 0.930 D 220512 0.974
€ 190501" 0.847 D 220705 0.971
€ 201101 0.767
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Tab.3 Information entropy and entropy weight coefficient calculation results of 33 indicators in Yankening tablets
F84% (indicator ) er wi(p) F8#1 (indicator ) er wi(p) F8#1 (indicator ) er wi(p)
1 0.846 0.042 12 0.936 0.042 23 0.877 0.042
2 0.864 0.037 13 0.898 0.037 24 0.844 0.037
3 0.943 0.015 14 0.944 0.015 25 0.891 0.015
4 0.914 0.023 15 0.919 0.023 26 0.831 0.023
5 0.885 0.031 16 0.922 0.031 27 0.888 0.031
6 0.886 0.031 17 0.888 0.031 28 0.854 0.031
7 0.922 0.021 18 0.894 0.021 29 0.923 0.021
8 0.900 0.027 19 0.863 0.027 30 0.905 0.027
9 0.895 0.029 20 0.865 0.029 31 0.910 0.029
10 0.932 0.018 21 0.884 0.018 32 0.886 0.018
11 0.872 0.035 22 0.802 0.035 33 0.838 0.035
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Tab. 4 Evaluation results of entropy weight TOPSIS method for Yankening tablets
I~ % F4tt 5 ( manufacturer and batch number ) D} D; D; HEJF (rank )
D 220107 0.102 0.115 0.530 1
C 210705 0.116 0.123 0.516 2
D 220512 0.114 0.115 0.502 3
D 220705 0.108 0.100 0.480 4
A 220411 0.117 0.086 0.423 5
A 210923 0.122 0.089 0.422 6
A 210716 0.127 0.084 0.398 7
D 170608 0.129 0.081 0.385 8
A 200925° 0.133 0.072 0.349 9
C 201101 0.139 0.072 0.341 10
C 221102 0.138 0.069 0.333 11
C 221202 0.134 0.067 0.332 12
D 180404 0.139 0.056 0.285 13
B 220909 0.148 0.056 0.274 14
B 220609 0.149 0.052 0.260 15
B211111 0.156 0.045 0.223 16
€ 190501° 0.153 0.043 0.221 17
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Tab.5 Evaluation results of entropy weight grey correlation

method for Yankening tablets

IR B
(' manufacturer and Rj Ri R; ¥
batch number ) (rank)

D 220107 0.268 0.071 0.790 1
D 220512 0.305 0.162 0.653 2
C 210705 0.330 0.212 0.609 3
A 210923 0.131 0.107 0.551 4
A 220411 0.095 0.082 0.537 5
A 210716 0.126 0.116 0.522 6
D 220705 0.110 0.107 0.507 7
D 170608 0.111 0.137 0.447 8
C 221202 0.073 0.136 0.349 9
A 200925 0.062 0.130 0.323 10
C 221102 0.074 0.177 0.295 11
B 220909 0.080 0.221 0.267 12
D 180404 0.041 0.209 0.165 13
C 201101 0.056 0.338 0.143 14
B 220609 0.042 0.306 0.122 15
B211111 0.045 0.339 0.117 16
€ 190501° 0.037 0.426 0.080 17
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Tab.6 Comprehensive evaluation results of Yankening tablets
I KBS LA

( manufacturer and ( comprehensive

LY

( comprehensive rank )

batch number ) closeness )

D 220107 0.660 1

D 220512 0.578 2

€ 210705 0.562 3

D 220705 0.494 4

A 210923 0.486 5

A 220411 0.480 6

A 210716 0.460 7

D 170608" 0.416 8

€ 221202 0.340 9

A 200925" 0.336 10

€ 221102 0.314 11

B 220909 0.270 12

€ 201101 0.242 13

D 180404° 0.225 14

B 220609 0.191 15

B211111 0.170 16

€ 190501° 0.150 17
v B RIS e S R TR/ N BB B A, ELAtE O ) 22
SRV, LA T A SR, B R BLC T
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Fig. 4 Bar charts of the content of three types of components in 17 batches of samples
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Tab.7 Determination results of the content of 10 components in Yankening tablets

it (content )/ (mg - g™ )

I RN s RIS wrE A%

batch number ) ( berberine hydrochloride ) (' baicalin ) ( wogonoside ) (' baicalein ) ( wogonin )
A 200925" 10.49 26.04 4.99 225 111
A 210716 13.04 26.13 5.02 2.59 1.45
A 210923 13.18 29.39 5.65 2.67 1.57
A 220411 12.08 27.88 530 3.15 1.50
B211111 2.98 14.47 327 1.64 0.83
B 220609 2.69 17.95 481 2.69 1.03
B 220909 3.65 19.86 5.19 1.81 0.94
€ 190501° 492 422 0.74 3.56 145
€ 201101 457 5.8 0.69 7.66 2.93
€ 210705 7.48 6.90 0.87 13.31 47
€ 221102 4.59 17.64 3.77 2.25 1.05
€ 221202 7.24 22.24 4.18 2.86 1.22
D 170608° 5.58 13.09 2.76 350 1.50
D 180404 7.41 7.53 1.21 5.74 2.42
D 220107 12.52 41.87 8.14 3.64 1.46
D 220512 11.28 44.18 9.09 221 111
D 220705 9.12 39.93 8.55 453 1.95

it (content )/ (mg - g™ )
R BEKHE K KR ot s
bateh number ) (aloe emodin ) ( rhein ) (‘emodin ) ( chrysophanol ) (‘emodin methyl ether )

A 200925" 0.18 0.27 0.28 0.66 0.27
A 210716 0.14 0.28 0.28 0.58 0.25
A 210923 0.16 0.26 0.25 0.59 0.25
A 220411 0.22 0.35 0.37 0.77 035
B211111 0.20 0.33 0.33 0.91 0.33
B 220609 0.19 0.27 0.32 124 0.42
B 220909 0.18 0.25 0.30 111 0.38
€ 190501° 0.21 0.18 0.24 1.16 0.43
€ 201101 0.12 0.14 0.30 1.30 0.44
€ 210705 0.16 0.19 0.48 1.94 0.70
€ 221102 0.12 0.14 0.21 0.74 0.27
€ 221202 0.11 0.11 0.21 0.72 0.25
D 170608 0.22 0.13 0.18 1.10 0.44
D 180404° 0.10 0.18 0.26 052 0.24
D 220107 0.11 0.14 0.21 0.80 0.30
D 220512 0.13 0.08 0.14 0.96 0.34
D 220705 0.09 0.08 0.13 0.70 0.24
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