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Abstract

Objective: To establish a UPLC fingerprint analysis method for Yiqing granules of different batches
from different manufacturers, compare the differences in fingerprints between different manu-
facturers, and provide a strong basis for effective control and quality evaluation of Yiqing granules
produced by different manufacturers. Methods: ZORBAX RRHD Eclipse Plus C18 (2.1 x 100 mm,
1.8 pm) column was used with acetonitrile (A)-0.1% formic acid aqueous solution (B) as mobile
phase. The detection wavelength was set at 254 nm. The flow rate was 0.1 mL/min. The column tem-
perature is 30°C. The injection volume was 1 pL. The fingerprints of 24 batches of Yiqing granules from
different manufacturers were determined, and the similarity comparison, cluster analysis and prin-
cipal component analysis of Yiging granules from different manufacturers were carried out. At the
same time, some chemical constituents in Yiqging granules were identified. Results: The similarity
of the UPLC fingerprint of 24 batches of samples was between 0.674 and 0.978. There were differ-
ences in the composition of Yiqing granules from different manufacturers. The quality of Yiqing
granules from the same manufacturer was stable. Systematic cluster analysis divided 24 batches
of Yiging granules into three categories, and the same manufacturers were clustered into one cat-
egory. The VIP value was used to screen out six differential peaks leading to differences. At the same
time, ten chemical components were identified, including emodin, rhein, chrysophanol, aloe-emodin,
emodin methyl ether, baicalin, baicalein, wogonin, berberine hydrochloride, palmatine, etc. Conclu-
sion: The method is simple, reliable, reproducible and stable, which is suitable for the quality con-
trol of Yiqing granules from different manufacturers.

Keywords

Yiqing Granules, UPLC Fingerprint, Quality Evaluation

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 7

T RURE SR04 L R BT3B 57 = Wk v 24 SR IRl 1 R TR 7, BT (L 24 L) 2020 fi— s
HA WG SO, RSz D, R B E R Ti6 77 K3 A S0r & Atk . H /R L.
WA SF WA ORMEA G . FRIL. MR SRR AEAE[L].

BC 7 UL R ot 5T BE 2 2 B M IR T SRR SRUSOIAE M, T AR iSRRI XA %, 1B
il & L BEAEENTZ, EARR] KRR 258 IRIEA . 5518 Mot — s BRI it 2 2 A 55
M0 H A2 T T8 UKL BT 2 T O F 7T 2 AR T AE X AR 0 By i e B /N BERRCSEE 0 1 5
SEJT 2] [3], SR B — 2 B P AN B T ik 4 T S R AN[R] | 2K — T BR[O B A4 s B AT 2. B
FARPRIEAEAE R RAEAROL A e DO IR P L i Rk, A7 B AR 5 A (K i ROk AT
JREFER . R SURNE R HBEARE . SR PEABORI PR AORS R, DR 2% b 2 S LRI (0 2 4R Fn B 5 ]
SEOE VOB BB AT VA [4] [5]. BLEA R T —IE R HPLC $a8UEIE MARSCHRIEL6], ER AR ZA
[t K — 75 DKL A S U R BRIR 2444 1 73 VA S T 9 7 T P SCHRARAE A RE IR WIS [ T 28— T RS P o
Z5 . H UPLC 5164t HPLC ML, BAT /B, B, REUZmEInl. B, ASCRH
UPLC-PDA il 73 iR, @A 5K 24 ft—TERRAR SR, 55 MU PRI . RGRED AL

][l

DOI: 10.12677/pi.2022.114040 310 2T


https://doi.org/10.12677/pi.2022.114040
http://creativecommons.org/licenses/by/4.0/

i %

EE/VVH? %’“?ﬁ%ﬁZl‘ﬂH"]%%‘ﬁ, USRS AR K —TE MR & I 2 5, O — B RIORL I BT &= A AL
2. {LR&. M55
2.1. {435
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Table 1. Source and batch number of Yiging granules

F 1 —EBRRIESHS

P 77 i A YA Pt FRALEE
S1 A% 201805010-1 0.614
S2 Al F 201805010-2 0.638
S3 B % 171103-1 0. 764
S4 B % 171103-2 0.761
S5 B/ X 1712010-1 0.770
S6 B/ X 1712010-2 0.769
S7 B/ X 180606-1 0.831
S8 B % 180606-2 0.827
S9 CI'x 171213-1 0.742
S10 CI % 171213-2 0.742
S11 CI'x 171214-1 0.721
S12 CI'% 171214-2 0.689
S13 D/ % 181280022-1 0.598
S14 D/ % 181280022-2 0.602
S15 E7 % 18030005-1 0.747
S16 EI % 18030005-2 0.757
S17 EI % 18060012-1 0.817
S18 E/ X 18060012-2 0.836
S19 EI % 18060013-1 0.842
S20 E/ % 18060013-2 0.841
s21 E/ X 18070015-1 0.837
S22 EI % 18070015-2 0.847
S23 E X 17080020-1 0.799
S24 EI % 17080020-2 0.805
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2.3. Rk

FlE, Rk, KoRaidK, HRuR% e ira.
3. FEESER
3.1 &ifEH

o 24 434y ZORBAX RRHD Eclipse Plus C18 (2.1 x 100 mm, 1.8 um), #8414 2./ (A)-0.1%
) B R 7K (B A(0~3 miin, 8.5% A~18% A; 3~18 min, 18% A~31% A; 18~24 min, 31% A~45% A, 24~32
min, 45% A~45.5% A; 32~40 min, 45.5% A~80% A; 40~45 min, 80%; 45~50 min, 80% A~8.5% A)i 1T &
Pellis KM K A 254 nm; FiEE N 0.1 mi/min; #EiECA 30°C; BEFEEN 1 ul.

3.2. MERmBRAHIE

PR AR £ R ERIUR R . RIEIR . RE . FEREER. RERFB. 35 H. m5 %,
DS FR . BRBR/NEE . ESyTX A% 05 mg, IMHEEAZE 10ml, F2EEE, #i2(0.22 um fifl
JERE), M.

TRAKHE AR R HE R RS 1 ml, INH R E RS 10 ml R4S, JEL(0.22 pm ffLIE
i), 2o

3.3 HikmERAHIE

750 1.0 g, KE%FRE, B 50 ml A, INAEE 25 ml, 7S AL BRI (BE0m 25 ml
BESE A 30 min), JdiE, SIFIEW, ToKW BT, HNEEMERE 10 ml, #£5), JEid(0.22 pm
ALIERE), 2.

34 FEFER

341 BEERE

R 2 FREL S3 L5 —IE WURLAE i 1.0 g, % “2.37 TNl & ik dl & AR i s, 4% “2.07 TRtk
A REAT MK, LR 6 £, il i B, AN B A AE LR 439924 1.000, 1.000, 1.000, 1.000, 1.000,
1.000, Hics & ILA MR EF I R AN AR, DA NS b, F 543 % LA VAR X OR B B[R] R AH T
TR RSD < 3%, R BA{XAAE % R 4T

3.42 EEMRAE

RS FREL S3 b5 —JE MR 6 1 1.0 g, % “2.3” TNl & ikl &l id i, ol “2.1” iR
KR T I, sk ], SN B IARBLRE 43902 0.999, 1.000, 1.000, 1.000, 1.000, 1.000,
HAo AT W () AR B I TR R T AR,  DABE 2 NS I, 1545 55 LG VAR o (5 B B i) AT e e i AR
1) RSD < 3%, KT :EEEM R .

3.4.3. BEMRE

FESFREL S3 L5 —T5 WUk FEMh 1.0 g, 4% “2.37 TR Hl & iEH &R s, 1% “2.17 TR @il
KA, 2HIAEON, 3h, 6h, 9h, 12h, 24 h#bFE, CEIEE, T NAS B KA UE 2
HlJ9 0.996, 0.998, 0.998, 0.998, 0.996, 0.996, Fficsk &I U IR B IS RIFIUETIFL, LIS H NS
Lo, THEAS & LA WA X Ok B I [A]FIAE X 0 AR ) RSD < 3%, R AR AL i I VRAE 24 h NERE
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4. Y EERNEIL RS
AR R—BEFRIESEEE L XA E TN

U5 N R —E Bkt 24 Lk, 4% “3.37 TR a0, % “3.017 TN &kt
ITIRSERTE N, K 24 HEKEE AR SURE ) AIA Bl SCHE SN “ i 25 i s SRR LU VEN R 4587
AEHEAT /00T, DL SLAENSIRIERE, A &K 24 fit— 1S Bk fe g0 LA G R A 114, 0l
LA LS. 255, 65, 20 5. 28 5. 31-36 5 thifig, AHMUETE 0.598~0.847 2 [A], 24 HLik—iEM
F L B DL 2000 %) AN AR 1) e SR RS A ACURE S HAA WK R : B T 2(10 A itEik): 0.992~0.998.
36 ML DK@ AMER): 1.00. 1.00. LW 24 4 C T (4 Mikix): 0.997~0.998. 26 1L
W B ZK(6 MILIK) 0.992~0.995. 11 MIEHWE: AT K2 ANAFHREK): 0.998. 0.998. 22 MILAUE;
DA 20 ‘SUE (B A NS MR, TS LA I AR AR T AR . 25 R L 2.
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Figure 1. UPLC control fingerprint R of manufacturer Yiging granules
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Figure 2. UPLC fingerprint of Yiging granules from different manufacturers (S1~S2 are A manufacturer; S3~S8 are
MANUFACTURER B; S9~S12 are C manufacturer; S13-S14 are D manufacturers; S15~S24 are E manufacturer)

B 2. TR R—EFBHR UPLC 5B (S1~S2 A AT 5; S3~S8 3 B ; S9~S12 J C | &; S13~S14
A DI R; S15~S24 HE &KR)

DOI: 10.12677/pi.2022.114040 313 2R


https://doi.org/10.12677/pi.2022.114040

Table 2. Relative peak areas of common peaks of the fingerprint of Yiging granules from different manufacturers
% 2. FEI. R—BHRIE S E L AR IS ER

(a)

&= S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
1 0.132 0.130 0.148 0.143 0.187 0.187 0.168 0.167 0.419 0.427 0.409 0.416
2 0.005 0.015 0.005 0.002 0.003 0.002 0.004 0.003 0.026 0.036 0.035 0.026
3 0.020 0.021 - - - 0.026 - 0.006 0.035 0.032 0.033 0.034
4 - - - - - - - - 0.028 0.026 0.025 0.023
5 - - - - - - - - 0.077 0.080 0.087 0.072
6 0.013 0.019 0.016 0.016 0.012 0.014 0.010 0.008 0.056 0.059 0.057 0.054
7 - - - - - - - - 0.345 0350 0.342 0.343
8 - - - - - - - - - - - -

9 0.042 0.013 0.014 0.015 0.009 0.009 0.003 - 0.033 0.031 0.031 0.031
10 0.014 0.012 - - - - - - - - - -

11 0.036  0.035 - - - - - - - - - -

12 0.013 0.011 - - - 0.020 0.015 0.015 - - - -

13 0.011 0.012 - - - - - - 0.087 0.088 0.087 0.085
14 - - - - - - - - 0.026 0.025 0.026 0.026
15 - - - 0.012 - - - - - - - -

16 - - - - - - - - 0.057 0.060 0.057 0.052
17 0.065 0.068 - - - - - - 0.026 0.029 0.027 0.024
18 0.086  0.087 - 0.019 - - - - 0.345 0.350 0.342 0.343
19 - - - - 0.007  0.007 - - - - - -

20 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1000 1.000 1.000 1.000 1.000
21 - - - - - 0.019 0.032 0.024 0.078 0.078 - -

22 0.197  0.197 - - - - - - - - - -

23 - - - - - - - - 0.396 0.396 0.399 0.245
24 - - - - - - - - 0.121 0119 0.120 0.125
25 0.037 0.038 0.051 - 0.044 0.044 0.040 0.042 - - - -

26 0.065 0.064 0.051 0.052 - - - - 0.059 0.060 0.057 0.057
27 - - - - - - 0.203 0.203 0439 0436 0434 0435
28 0.022 0.022 0.155 0.156 0.138 0.146 0.169 0.167 0.051 0.052 0.048 0.049
29 - - - - - - - - 0.038 0.039 0.037 0.038
30 0.004  0.005 - - - - - - - 0.015 0.014 0.013
31 0.109 0.098 0.141 0.148 0.112 0.108 0.156 0.141 0.768 0.773 0.765 0.765
32 0.025 0.024 0.033 0.032 0.012 0.012 0.032 0.034 0.046 0.047 0.044 0.043
33 0.039 0.038 0.047 0.048 0.029 0.030 0.069 0.068 0.250 0.250 0.248 0.247
34 0.020 0.020 0.013 0.013 0.012 0.013 0.014 0.014 0.036 0.036 0.036 0.035
35 0.017 0.016 0.020 0.021 0.016 0.016 0.024 0.024 0.099 0.098 0.098 0.097
36 0.029 0.027 0.026 0.027 0.023 0.026 0.040 0.040 0.036 0.036 0.035 0.035
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(b)
g5 S13 S14 S15 S16 S17 S18 S19 S20 S21 S22 523 S24
1 0.133 0.148 0.055 0.054 0.120 0.122 0.111 0.116 0.109 0.106 0.080 0.083
2 - - 0.010 0.011 0.027 0.026 0.024 0.025 0.020 0.020 0.013 0.013
3 - - 0.024 0.026 0.040 0.038 0.037 0.037 0.03 0035 0.029 0.029
4 - - 0.013 0.014 0.031 0.026 0.026 0.028 0.013 0.013 0.010 0.010
5 0.027 0.027 0.032 0.032 0.039 0.036 0.040 0.041 0.035 0.040 0.037 0.037
6 0.013 0.014 0.027 0.027 0.037 0.033 0.034 0.035 0.034 0033 0.031 0.031
7 0.049 0.048 0.079 0.07/8 0.107 0.104 0.102 0.104 0.102 0.102 0.092 0.092
8 - - 0.013 0.013 0.025 0.037 0.024 0.025 0.025 0.025 0.022 0.023
9 - 0.005 0.017 0.018 0.024 0.007 0.021 0.022 0.021 0.021 0.016 0.016
10 - - 0.038 0.038 0.043 0.041 0.043 0.043 0.044 0.044 0.040 0.039
11 - - 0.011 0.011 0.023 0.020 0.022 0.022 0.021 0.021 0.015 0.015
12 - - 0.014 0.014 0.024 0.022 0.023 0.023 0.023 0.023 0.017 0.018
13 0.042 0.043 0.045 0.044 0.051 0.046 0.043 0.049 0.049 0.047 0.045 0.044
14 0.003 0.003 0.021 0.022 0.015 0.012 0.014 0.014 0.016 0.016 0.017 o0.018
15 - - 0.011 0.011 0.020 0.016 0.018 0.019 0.019 0.019 0.014 0.014
16 0.002 0.002 0.076 0.074 0.076 0.068 0.071 0.072 0.074 0.072 0.071 0.070
17 0.084 0.083 0.106 0.102 0.097 0.095 0.095 0.096 0.093 0.087 0.099 0.097
18 0.101 0.100 0.063 0.061 0.067 0.062 0.058 0.060 0.059 0.059 0.057 0.057
19 0.089 0.088 0.233 0.224 0.209 0.206 0.214 0.215 0.202 0.189 0.216 0.212
20 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1000 1.000 1.001 1.000 1.000
21 - - 0.250 0.243 0.189 0.178 0.174 0.177 0180 0.171 0.221 0.217
22 0.266 0.262 0.754 0.725 0.642 0.629 0.621 0.622 0.632 0598 0.692 0.674
23 - - 0.211 0.208 0.227 0.211 0.209 0.217 0.209 0.210 0.186 0.185
24 0.122 0.120 0.133 0.133 0.136 0.133 0.139 0.140 0.139 0.139 0.124 0.123
25 - - 0.042 0.041 0.07r7 0071 0.048 0.073 0.073 0.073 0.052 0.053
26 0.034 0.033 0.024 0.024 0.040 0.034 0.070 0.038 0.034 0.034 0.028 0.028
27 0329 0314 0326 0326 0285 0399 0400 0.405 0400 0.399 0.349 0.347
28 0.116 0.123 0.015 0.015 0.028 0.014 0.026 0.027 0.026 0.026 0.014 0.014
29 0.008 0.007 0.009 0.009 0.018 0.014 0.017 0.017 0.017 0.017 0.010 0.010
30 0.015 0.016 0.026 0.026 0.027 0.025 0.027 0.027 0.019 0.018 0.021 0.020
31 0.104 0103 0.162 0.164 0.150 0.149 0.148 0.148 0.160 0.160 0.119 0.115
32 0.012 0.009 0.008 0.008 0.018 0.018 0.017 0.017 0.016 0.015 0.015 0.015
33 0.033 0.031 0055 0.055 0.0561 0.052 0.050 0.050 0.056 0.056 0.047 0.045
34 0.022 0.021 0.026 0.026 0.025 0.025 0.006 0.025 0.026 0.026 0.019 0.019
35 0.015 0.014 0.026 0.026 0.024 0.024 0.023 0.023 0.025 0.025 0.020 0.019
36 0.021 0.018 0.009 0.009 0.017 0.017 0.016 0.017 0.014 0.014 0.014 0.014
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5. RS EEREIA

BURA XTI, % “2.27 TR 7k, T L um £ “2.17 BT & 4F R\ UPLC-PDA X H{X
AT SE . HILTRA X IR WA RO ST YT NEBERR. B2, ATE AR KR,
DB R, KRER. KEH. KEEWFE. K 5 ) FKIBLENES 10 XS TR L, WL
3PN, HEI3EL, 5N KBS AR = FEELAAMG 9 XTI RS B, H& T KM & &
TAE—E 25, RIS K —IERRL TR A —.
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Figure 3. UPLC fingerprint of Yiging granules and reference substance from different manufacturers (S1: mixed reference;
S2: E manufacturers; S3: D manufacturer; S4: C manufacturer; S5: manufacturer B; S5: A manufacturer)

E 3. AR R—BFHFR ST UPLC I8 EE(SL: SRAXTIB&; S2: EJ 5; S3: DI Z; S4: CI &; S5: B
ITR; S5: AT R)

6. HEXTIEEFRAIIR IS4

¥ 5 MAE K —IEH 24 fibhESL UPLC B ) 36 MM ILA I (A LA IR 1 BL 0 SRit) 1A
o U T AR B PR UE AL 4L K 24 x 36 B JEL 4G B i 46 B4, 18 SPSS 20.0 HA4-3HT R G R 28041, R 4L E 8%,
FIFH R =X PE 25 (Euclidean) V94 fi AN B o AR B8 24 HERE f 2 [A1AF G 80 B K B0/N T4 3, B i SO,
S10. S11. S12 M 12K, S15. S16. S17. S18. S19. S20. S21. S22. S23. S24 T AN 1135, S1. S2,
S3. S4. S5. S6. S7. S8. S13. S14 F N NI 5. LRI 4,

7. ERTTHR(PCA)

NTEEVEN . EE AR KISR0 22 50, X 24 Hi— 38 BURL R A X e TR AR EA T
TG T N FTE — B RURLRE A W A IE TR SN SIMCAL4.0 BErh, 193] 3 ARFIE £ s
PC1, PC2, PC3, 4ifILKl 5. MET#IJT ZoTikZe kG, B MEAY Bt R ae 1 280 R2X. Tt 5e
71241 Q2 4y 5|9 0.868, 0.714, Ui B IZAAY (1 [X 73 F2 B AN TUMFR FE 44, ATLART 3 A E B 70 b C A
RS I HH — 7 SR (1) 3 BEARFAIE

PAE R EE ST AR R, 135 24 HE—IEBURIAE S ) PCA 8001, 347, i PCA 35y EmT %, 24
HE—IEBORRE S AT 3 K2K: S15~S24 JoN—2%, S9~S12 y—32%, S1~S8. S13. Sl4. S FH—K,
HEREESIER . B LSRR —ANEE, SRS, REZRS & BB 5K
DURRER K, R R0 —IE PR A —E WX 5, BLEAANR 5K —Id BURLIEAG 25 iy 1 P 2R
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Figure 4. Cluster analysis of fingerprint of 24 batches of Yiging granule samples
B 4. 24 it — BN IR EIER R L ST

B R2X(cum)
B Q2(cum)

Comp No.

Figure 5. Cumulative variance contribution rate of principal components 1, 2 and 3 of common
peaks relative to peak area of 24 batches of Yiqging granule samples

5. 24 t—AFRAE R BIEEMIEERE 1, 2, 3 ERIHHFERITTEE

FHRAE—EMESRE, WK 6 M 7. NELFH B 24 {E—iEBRI K 22 5, FETF PCA 455, RA
1EA e /N ik - H5 53 AT (OPLS~DA), HRIERIAL I VIP E R0 1k T 8022 e Ve i F B 2 i oy, 45 5%
WL 8. — AN VIP > 1 AR SR/ K E RBIEA, MK 7 vk 30 S0, 17 SUg, 19 S, 225
W, 24 Fig, 16 S, 36 S, 10 FUE, 18 g, 8 FUE, 21 FlE, 15 S, 14 SUE, 4 SUE, 27
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FilgE, 35E, 32 5§, 28 SR VIP ¥KTF 1, S —EPkhH KEFAZ 30 SigE, 17 Sig, 19
gL 22 S, 24 5%, 16 S, Kk, ARFET K PR AR 2 RS R R R AR B B B X .
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Figure 6. PCA score of common peak relative peak area of 24 batches of Yiging granule samples
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Figure 7. PCA loading diagram of common peak relative peak area of 24 batches of Yiging granule
samples
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Figure 8. VIP values of the different markers in the PLS-DA model of the common peak relative peak area of 24 batches of
Yiging granule samples
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