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Evaluation of Ginger Total Phenol Soft Capsules by UPLC fingerprint combined
with chemometrics
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Abstract: Objective To establish a fingerprint of Ginger Total Phenol Soft Capsules by UPLC, and evaluate their quality combined
with chemometrics. Methods The areas of 15 common peaks from 15 batches of samples were used as research objects. After Z-score
standardization, multivariate statistical analysis was performed using hierarchical cluster analysis, principal component analysis and
OPLS-DA model. Results UPLC fingerprint of Ginger Total Phenol Soft Capsules was established with 15 common peaks identified.
The similarities were all above than 0.95. There was a significant quality gradient difference among 15 batches of samples. Three
principal components with eigenvalues greater than 1 were extracted, accounting for a cumulative variance contribution of 95.124%.
Peaks 4 (6-gingerol), 7 (8-gingerol), 8 (6-shogaol), and 10 (10-gingerol) were identified as the core correlated variables for each
principal component. The OPLS-DA model identified 8 peaks with the greatest contribution to group differences, among which peaks
7 (8-gingerol), 10 (10-gingerol), and 14 could serve as key criteria for quality control of Ginger Total Phenol Soft Capsules. Conclusion
The established UPLC fingerprint method is simple to operate and reliable in results, providing a basis for the standardized production
and quality control of Ginger Total Phenol Soft Capsules.
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4-6-LFhE, T-8-LW, 8-6-LMMy, 10-10-2M.
4-6-gingerol, 7-8-gingerol, 8-6-shogaol, 10-10-gingerol.

1 SRAMRMIAR UPLC EiE (A) MEZRBEBEER
BEmELEE (B)
Fig. 1 UPLC chromatogram of mixed reference substance
(A) and overlaid fingerprint of Ginger Total Phenol Soft
Capsules (B)

®1 EESEBPRENREOE
Table 1 Similarity of Ginger Total Phenol Soft Capsules

%5 FRACLE i GiEkoY; s
S1 0.980 S9 0.964
S2 0.980 S10 0.965
83 0.980 S11 0.964
sS4 0.995 S12 0.965
S5 0.995 S13 0.978
S6 0.995 S14 0.979
S7 0.964 S15 0.979
S8 0.964
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Fig. 2 Systematic clustering analysis of Ginger Total
Phenol Soft Capsules
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Table 2 Total variance contribution rate of principal

component analysis

Gity AP TETIRE/%  RBUTETTERE/%
1 9.800 65.332 65.332
2 2.902 19.345 84.677
3 1.567 10.447 95.124
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Table 3 Principal component loading coefficient and

common factor variance

WS ERAr 1 ERGr 2 ERS3 ARTE
1 0.861 0.297 0.384 1.000
2 0.969 —0.194 -0.119 0.990
3 0.876 —0.044 —-0.297 0.858
4 —-0.210 0.870 0.180 0.833
5 0.882 —0.425 —0.187 0.993
6 0.546 —0.803 0.190 1.000
7 0.845 0.488 —0.089 0.960
8 0.718 0.444 —0.507 0.971
9 0.896 —0.153 -0.411 0.995

10 0.803 0.562 —0.082 0.968
11 0.967 0.018 0.240 0.993
12 0.696 0.200 0.664 0.965
13 0.796 —0.393 —0.106 0.800
14 0.791 —-0.315 0.513 0.989
15 0.936 0.349 0.003 0.997
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Fig.3 OPLS-DA analysis results of Ginger Total Phenol
Soft Capsules
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4 EEZEBHMERREERIE VIP A
Fig. 4 Differential peak VIP value of Ginger Total Phenol
Soft Capsules
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