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Study on optimization of UPLC fingerprint of classic prescription of Shentong
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Abstract: Objective To optimize the condition of the fingerprint of the classic prescription Shentong Zhuyu Decoction (SZD) by the
principle of information entropy maximization. Methods The chromatographic fingerprint was obtained with Acquity UPLC HSS T3
column (100 mm x 2.1 mm, 1.8 um) and gradient eluted with acetonitrile and 0.4% phosphoric acid aqueous solution; The flow rate
was 0.6 mL/min, and the column temperature was maintained at 40 ‘C; The detection wavelengths were set at 190—400 nm, and the
injection volume was 1 pL, and calculate the information entropy to optimize the wavelength of maximizing the information entropy of
the fingerprint of SZD, under the optimal wavelength, investigate the mobile phase, column temperature, flow rate, sample volume,
select the optimal conditions based on the principle of maximizing the information entropy, and carry out the fingerprint study of 15
batches of SZD under the optimal conditions. Results Under the principle of information entropy maximization, the optimal
conditions of the fingerprint of SZD were as follows: the detection wavelength was 235 nm, and gradient eluted with acetonitrile and

0.4% phosphoric acid aqueous solution; The flow rate was 0.4 mL/min, and the column temperature was maintained at 40 C, the
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injection volume was 3 puL; The absolute and relative entropy was the largest. The_total statistical moment similarity of 15 batches of

SZD fingerprints ranged from 0.882 8 to 0.995 3. The RSD values of the total first-order moment and information entropy of the total

amount were 5.40% and 2.25% respectively, all of which were less than 10%, indicating that the imprinting effect of the overall

chemical structure of the multi-component system of traditional Chinese medicine was stable. Conclusion When the number and area

of chromatographic peaks reach the best characterization, the information entropy is the largest. At this time, the number of peaks is

high, the shape of peaks is better, the resolution is good, the number of theoretical plates is higher, and the best condition of fingerprint

can be determined. The principle of information entropy maximization can provide scientific basis for fingerprint optimization of

traditional Chinese medicine and its compound prescription, and lay a foundation for quality control of classical formulas.

Key words: Shentong Zhuyu Decoction; classic prescription; information entropy maximization; UPLC; fingerprint; total statistical

moment; total first-order moment; imprinting effect; quality control
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Table 3 Presidential moment similarity of fingerprint of 15 batches of SZD

Fedh S1

S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15

S10
S11
S12
S13
S14
S15

1.0000 0.9379 0.9361 0.9421 0.900 6 0.9565 0.9252 0.9284 0.971 7 0.944 0 0.953 9 0.9720 0.926 6 0.929 8 0.900 3
0.9379 1.000 0 0.9594 0.9389 0.8994 0.9583 0.9113 0.9863 0.9455 0.9121 0.9817 0.9615 0.9611 0.9150 0.960 7
0.9361 0.9594 1.0000 0.9755 0.9397 0.9795 0.9493 0.9463 0.9624 0.9452 0.9550 0.961 9 0.9884 0.9525 0.9390
0.9421 0.9389 0.9755 1.0000 0.9544 0.9779 0.9724 0.9252 0.9702 0.9695 0.9433 0.961 1 0.9646 0.9761 0.914 6
0.900 6 0.899 4 0.9397 0.9544 1.0000 0.9326 0.9747 0.8862 0.9269 0.9526 0.8991 0.9158 0.9331 0.9704 0.882 8
0.9565 0.9583 0.9795 0.9779 0.9326 1.000 0 0.9512 0.944 8 0.9821 0.953 8 0.9652 0.981 2 0.969 4 0.9554 0.929 5
0.9252 09113 0.9493 0.9724 0.9747 0.9512 1.0000 0.8977 0.9503 0.9776 0.9165 0.9371 0.939 6 0.9953 0.888 6
0.9284 0.986 3 0.9463 0.9252 0.8862 0.944 8 0.897 7 1.0000 0.9329 0.898 8 0.9744 0.949 5 0.949 9 0.901 4 0.962 1
0.9717 0.9455 0.9624 0.9702 0.9269 0.9821 0.9503 0.9329 1.000 0 0.963 4 0.9569 0.9828 0.9517 0.9551 0.913 8
09440 09121 0.9452 0.9695 0.9526 0.953 8 0.977 6 0.898 8 0.963 4 1.0000 0.9214 0.946 6 0.9342 0.981 0 0.884 8
0.9539 0.9817 0.9550 0.9433 0.8991 0.9652 0.9165 0.9744 0.9569 0.921 4 1.0000 0.9741 0.9512 0.9207 0.942 4
0.9720 0.961 5 0.9619 09611 09158 0.9812 0.9371 0.9495 0.9828 0.9466 0.9741 1.000 0 0.953 5 0.941 8 0.926 6
0.926 6 0.961 1 0.9884 0.964 6 0.9331 0.9694 0.9396 0.9499 0.9517 0.9342 0.9512 0.9535 1.0000 0.9425 0.9489
0.9298 0.9150 0.9525 09761 0.9704 0.9554 0.9953 0.9014 0.9551 0.9810 0.9207 0.941 8 0.942 5 1.000 0 0.891 6
0.9003 0.9607 0.9390 09146 0.8828 0.9295 0.888 6 0.9621 0.913 8 0.884 8 0.9424 0.926 6 0.948 9 0.891 6 1.000 0
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