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Abstract: Objective To establish the HPLC fingerprint and multi-component quantitative analysis method for Jiangtangning
Granules, providing a scientific basis for its quality control. Methods The analysis was carried out on Agilent ZORBAX SB-Aq
column with a mobile phase of acetonitrile and 0.05% phosphoric acid solution for gradient elution at a flow rate of 1.0 mL-min!,
detection wavelength of 260 nm, and column temperature of 30 ‘C. The HPLC fingerprint of 18 batches of Jiangtangning Granules
was constructed. Cluster analysis (CA), principal component analysis (PCA), and orthogonal partial least squares discriminant analysis
(OPLS-DA) were combined to screen the differential components among different batches of Jiangtangning Granules. Meanwhile, the
contents of calycosin-7-O-B-D-glucoside, liquiritin apioside, liquiritin, ononin, calycosin, liquiritigenin, glycyrrhizic acid,
formononetin, schisandrol A, schisandrol B, a total of 10 components, were determined simultaneously. Results A total of 22 common

components were identified in the established HPLC fingerprint of Jiangtangning Granules, and 10 of them were successfully identified
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by comparison with reference substances. The similarity of 18 batches of samples was all greater than 0.923, indicating good

consistency in overall quality among batches. The results of CA and PCA were similar, and 18 samples could be divided into two

categories, and the chromatographic peaks could be divided into four groups. OPLS-DA further screened out 12 differential

components, including five components that had been included in the quantitative analysis, namely schisandrol A, schisandrol B,

liquiritigenin, ononin, and calycosin-7-O-B-D-glucoside. Conclusion The established HPLC fingerprint and multi-index quantitative

analysis method for Jiangtangning Granules is stable and reliable. Combined with chemometrics analysis, it is suitable for the quality

evaluation of Jiangtangning Granules and can provide a reference for the improvement and enhancement of its quality standards.

Key words: Jiangtangning Granules; fingerprint; chemometrics; quantitative analysis; cluster analysis; principal component analysis;

orthogonal partial least squares discriminant analysis; schisandrol A; schisandrol B; liquiritigenin; ononin; calycosin-7-O--D-

glucoside
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Table 1 Information of herbal pieces
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S1 HE H231112  JEEEE D231103  HilEE G231101  BEITHE W230901
S2 e H231113  f[dbfieE D231104  HilEE G231102  BITHE W230902
S3 HilErm H231114  f[dbffE  D231105  Hil e G231103  HiTHE  W230903
S4 HilEr H231115  [defRE  D231106  Hil e G231104 HTHE  W230904
S5 HilErm H231116  WEFHEME  D231107  HFRE G231105 HTHE  W230905
S6 e H231201  ipEiEs  D231108 HyNEE G231106  BITHEFE  W230906
S7 HBerE H231202  J[EEEFE D231109  Hil AR G231107 T FAE W230907
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S14  HMZEHAk  H231209  WREE(E D231204  HZEESRE G231202  EHARGEL W231006
S15 Wtk H231210  JREEME D231205  HNEHTIREZH G231203  FHIRLED W231007
S16 WEEAL  H231211  ifEEE D231206  WEHASI/RZH G231204  FHMIEL W231008
S17 WEHAL  H231212  ifEEE D231207  WE&ESIRZH G231205  HMRIEA W231009
S18 WEHAkL  H231213  ifiiEd D231208 WEEH/REZH G231206  FHARGETD W231010
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S4 b erq | T231104  SEMIEL  S230704 TS BH N231004
S5 b o 2| T231105  SHEX S230705 MR N231005
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Fig.1 HPLC fingerprints of 18 batches of Jiangtangning Granules and its reference fingerprint (R)
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#2 PCA O HLME
Table 2 Loading values of PCA
-5 PCI PC2 PC3 PC4 PCS g5 PCl1 PC2 PC3 PC4 PC5
1 -0232 0202  —0.164  —0.230 0220 | 12 0.093 0.379 0.139  —0.227 0.255
2 —0231 0230  —0.136  —0.250 0.126 | 13 0.044 0.328 0351  —0.100  —0.266
3 —0.248 0.149  —0.048 —0.207 —0.008 | 14 0.218 0.128  —0.373 0.018  —0.107
4 0.114 0.355 0.196 0.090 —0.087 | 15 0.139  —0.109 0.011 0.464 0.442
5 —0205  —0.006 0.384 0.096 0239 | 16 -0.270 0201  —0.147 0.046  —0.075
6 0.096 0.386 0.032 0.344 0.145 | 17 —0.268 0.205  —0.164 0.033  —0.059
7 —0.113 0.038 0.278 0214 —0.643 | 18 0.241 0.154 0.094 —0.213 0.122
8  —0216 0.035 0.366 0.076 0.197 | 19 0.276 0.119 0.110  —0.102 0.000
9 0.169 0319  —0.055 0.353 0.035 | 20 0.273 0.077 0.108  —0.251 0.059
10 0.193 0.169  —0.364 0209 —0.112 | 21 0271  —0.137  —0.035 0249  —0.050
11 0.270 0.103  —0.006 —0.151  —0.091 | 22 —0.252 0.204  —0.235 0.043  —0.059
#3 PCAREFHES. ZEEIEHARF
Table 3 Factor scores, comprehensive scores, and ranking of PCA
gf PCl PC2 PC3 PC4 PC5 FfHi i gf PCl PC2 PC3 PC4 PC5 Ffi i
7 Fl s B
SI 2068 -1966 -1844 —0161 —0.182 0294 SI0 0277 2702 0268 -—1443 -1230 —0539 12
S2 4181 2171 0571 0946 1116 2411 SI1 0641 —0571 2344 —0448 1068 0499
S3 0919 -1032 0058 1107 0639 0314 SI2 0124 1550 —0345 -3852 —0226 0046
S4 1270 2279 2258 0441 —0393 053 10| SI3 4120 -0540 -—1085 0284 2064 2030 18
S5 2454 0254 0352 0108 0499 1038 5| Sl4 -5049 3278 2066 -0.100 0766 -1872 17
S6 3309 0894 -1516 1903 1005 1670 3| SI15 2500 -198 4166 0831 —0077 0949 13
S7 1274 -3545 -1351 0116 —0498 —0331 11| S16 —4367 1911 —0503 1049 2698 -1735 16
S8 2008 0666 1685 —039% —0209 1221 4| S17 -3496 —0499 1345 0310 0734 -—1458 14
S9 5088 3988 0995 —0.195 0382 3237 SI8 4081 0915 0002 0509 —0529 -1664 15
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FoEER (LOQ) W# 4. FHELMMERE ()
YITE 0.999 93 KDL b, RIE MR R R
234 EEEHE 212 7IUNRESXIE S
W, 4% “2.1.07 TUNBIBRAFESLR 6 Ik, HE
EEREE-7-0-B-D-H A FET . A H R, B
. U BEREIE. HER, HER. &
WTE R HRTEER . R TEEZ 10 DNMEFR 14

T4 BROGMXREREER

Table 4 Linear relationship and limit of quantification (LOQ) of various constituents

D% EVEWE r 26 Fl/(ug-mL ™) LOQ/(ug'mL™")
BEFHE-7-0--D- %] Y=0.623 1 X+0.0720 0.999 97 1.96~98.20 0.17
LR
JrdEH Y=0.118 0 X—0.113 7 0.999 99 5.00~249.78 0.36
HEH Y=0.168 2 X—0.064 2 0.999 99 4.95~247.52 0.15
TR Y=0.6527 X+0.075 1 0.999 99 1.92~96.11 0.28
BB Y=0.802 1 X—0.054 2 0.999 97 1.74~86.95 0.22
HER Y=0.543 1 X—0.061 3 0.999 96 1.80~90.08 0.09
R Y=0.536 2 X—0.073 7 0.999 96 2.86~143.15 0.57
TRIER Y=0.534 9 X+0.103 5 0.999 93 1.72~86.21 0.16
Tk TR Y=0.303 6 X+0.052 9 0.999 98 3.01~150.35 0.08
Tk T Y=0.4175X+0.123 7 0.999 97 0.64~31.83 0.24
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THI AR RSD {43 514 0.40%+0.15%+0.12%-0.46%-
0.21%- 0.42%- 0.16%- 0.30%- 0.19%-. 0.33%, %
AN 28 4 55 B R T

235 EEMFEL 5ok % FRECE R
(SD) 63, % “2.1.37 LK J7 ik & Bl i i,
% “2.1.17 DR g SRR, THEBEE R
Wi-7-0-B-D-A &bt . ApH . HEE . O
e, BRRE. HEER. HHER. WEER.
TR TFEEH L LR T BE 210 NMERR T & &= I RSD
B354 0.69%+ 0.51%-+ 0.36%- 0.71%- 0.58%-
1.02%- 0.37%-. 0.45%-. 0.54%. 0.86%, F*Hi%Jy
REEVERUT

2.3.6 FUEMEES WZERE TR (SD R
Wi, 2T 0. 20 4. 8. 16 24h #ERENSE,
EEREN-7-0-B-D-H &P« P H R, HE
. R, BESEI. HER, HER.
WAL Z . TR TEER . TR TEE L 10 N EFR 10
WM AR RSD {H73 58 0.62% 0.33%- 0.32%-
0.60%- 0.46%- 0.87%-0.51%- 0.66%- 0.42%- 1.15%,
ML 24 h R e R 1T

237 INFEREICERE S BT A B 2 T

x5 EPETIRNE

FREAL (S1), M HE S SRS/ 100% NN E
o7 WH-7-0-B-D-H &I WEE - b H R HRLE
TR, BAS R, HRER, HEEKR. T5WE
o IR EEH . AR EE 20 10 Ff e 2 0T HE i
W, PATHIE 6 A I IR e, 455
B 10 A3 RS 73 701 9 98.4%. 98.8%-
102.6%- 101.3%-+ 96.5%- 95.7%- 98.6%- 103.4%-
99.9%- 97.3%, RSD 7354 1.23%-. 1.60%- 1.84%.
1.89%-+ 1.49%- 1.92%- 1.36%- 1.75%- 1.35%- 0.84%,
R IZ T IR AT

238 FEAEEIE 7SRRI 18 L BIRE S
2 “2.1.37 TR 7k Al s i, 1% “2.1.17 T
TR FAAT EENE, ARINE S HSEE
XTECTE LA 8 P, M HOR B MK IO H B
HER. AFHES. IR FEEH . HRER, B8R
. B -7-0-p-D-H G M . TSRIE R T8
WTEE . FRTRES: & B HEE MRS R IR
B, AR RE . U 28 R o AT
BIESSAT, R 2 PR EANFHE IR 205 7 M
RS B AR R R [FIR, XA A2
OPLS-DA Frifiig (] VIP {HHCK I ZE T ey, 1X %L

maENELSER

Table 5 Content determination results of Jiangtangning Granules samples

FUE B/ (mg g ™)

" = . . =

ek %‘“'“Eggﬁ") ] ’;f’ifr bt z@f HEx Hem R iﬁf 3;;*;
S1 0.050 0.364 0.417 0.043 0.149 0.133 0.309 0.094 0.064 0.007
S2 0.065 0.567 0.689 0.043 0.158 0.159 0.562 0.089 0.137 0.017
S3 0.126 0.443 0.533 0.056 0.130 0.140 0.431 0.065 0.100 0.015
S4 0.070 0.385 0.477 0.038 0.152 0.156 0.359 0.089 0.080 0.013
S5 0.106 0.467 0.414 0.052 0.152 0.161 0.439 0.080 0.069 0.011
S6 0.050 0.624 0.332 0.064 0.158 0.200 0.369 0.107 0.057 0.008
S7 0.060 0.353 0.535 0.041 0.112 0.117 0.348 0.080 0.069 0.012
S8 0.160 0.511 0.461 0.075 0.120 0.204 0.563 0.077 0.044 0.006
S9 0.078 0.629 0.558 0.045 0.152 0.227 0.668 0.091 0.068 0.010
S10 0.099 0.352 0.572 0.059 0.093 0.173 0.402 0.063 0.110 0.018
S11 0.171 0.439 0.444 0.092 0.090 0.169 0.477 0.058 0.065 0.011
S12 0.066 0.387 0.468 0.060 0.104 0.171 0.542 0.082 0.209 0.040
S13 0.155 0.416 0.367 0.074 0.089 0.060 0.352 0.054 0.501 0.099
S14 0.143 0.532 0.445 0.080 0.129 0.075 0.429 0.071 0.715 0.161
S15 0.206 0.415 0.866 0.110 0.050 0.064 0.527 0.030 0.121 0.015
S16 0.119 0.464 0.898 0.073 0.123 0.107 0.539 0.068 0.621 0.128
S17 0.178 0.439 0.632 0.093 0.077 0.065 0.455 0.046 0.354 0.069
S18 0.149 0.458 0.695 0.082 0.103 0.083 0.477 0.058 0.516 0.106
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Fig. 8 Comparison of content of various quantitative

components in Jiangtangning Granules
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