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Quality control of Shuanghuanglian freeze-dried powder for injection
based on its HPLC-ELSD fingerprints and biological profiles
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Abstract: This paper is aimed to provide the methods of quality control and bioassay of traditional Chinese
medicine injections including bioassay method. Shuanghuanglian freeze-dried powder for injection (SFPI)
was chosen as study object. HPLC-ELSD fingerprints of SFPI had been established and the samples were
differentiated by similarity calculation. Meanwhile, biological profiles of SFPI on Escherichia coli had been
established by microcalorimetry. The similarity values were calculated using the correlation coefficient, based
on quantitative thermo-kinetic parameters (T_, T;, 1%). The results indicated that HPLC-ELSD fingerprints,
which showed content changes of chemical components, could not monitor minimal variation of different
samples, especially that of biological pollutants, while biological profiles could sensitively detect antibiotic
activity alterations of the samples, which were kept under specific conditions. In conclusion, characterized
by two-dimension, microcalorimetry could supply thermograms as biological profiles characterized to describe
the bioactivity of drugs. This study could clearly demonstrate that the correlative detection was proposed as an
efficient strategy for quality control of SFPI, based on HPLC-ELSD fingerprints and biological profiles, which
could detect quality fluctuation of samples early and quickly and predict the potential adverse drug events (ADE)
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for ensuring clinical safety.
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Figure 1 HPLC-ELSD fingerprints of Shuanghuanglian freeze-
dried powder for injections. R: Contrast; S8—13: Samples
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Figure 2 P-t growth curve of E. coli
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Figure 3 P-t growth curves of E.coli with different concentrations
of Shuanghuanglian freeze-dried powder for injection (SFPI)
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Figure 4 Biological profiles of Shuanghuanglian freeze-dried
powder for injections. S1—13: Samples
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Table 2 Similarity values of HPLC-ELSD fingerprints and
biological profiles

Sample No. Chg);gl:(;ir;};hlc Biological profiles
S1 0.97 0.99
S2 0.98 0.99
S3 0.97 0.99
S4 0.99 0.99
S5 0.97 0.99
S6 0.98 0.98
S7 0.98 0.98
S8 0.92 0.95
S9 0.98 0.94
S10 0.87 0.93
S11 0.87 0.87
S12 0.93 0.85
S13 0.98 0.84

Table 1 Biothermodynamic parameters of E. coli and inhibition rates

Sample T/s Pl/mW T2/ P /uW Ti/s kih™! ka/h™! QI 1%
Sl 43 466 206 77194 433 53 864 0.446 0216 12.56 0.46
S2 43719 201 77222 432 52 651 0.493 0.194 12.43 0.46
s3 43 863 205 78 783 431 54 882 0.468 0.189 12.73 0.49
sS4 42 106 213 77774 432 54006 0.526 0.179 12.39 0.47
S5 42834 205 79 101 424 51088 0.504 0.203 12.52 0.50
S6 43 060 213 80 437 430 52444 0.544 0.198 12.57 0.52
s7 43 067 218 80 667 425 54221 0.508 0.178 12.08 0.53
S8 43 466 212 83512 428 58363 0.497 0.195 12.83 0.58
S9 44 156 202 84950 417 57922 0.490 0.204 12.62 0.61
S10 43379 210 86 449 414 58 629 0475 0.184 12.74 0.64
S11 43 198 246 93018 434 43247 0.738 0.199 12.66 0.76
s12 43 247 241 95058 421 43198 0.810 0.188 12.41 0.80
S13 43261 237 96 550 432 43 261 0.731 0.211 12.53 0.83

n=3. T!:Maximum appearance time of phase I; T?: Maximum appearance time of phases II; Tj: Appearance time of peak III; Py

Maximum heat rating of exponential growth phase; k: Growth rate constant of exponential growth phase; Q: Total caloric power; 1%:

Inhibition rate
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