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Abstract: Objective To establish physical fingerprints of Yangwei Granule (5% B Bifi) extracts and evaluate quality consistency.
Methods Physical fingerprints were constructed with density, pH value, solid content, surface tension, contact angle, average size,
conductivity and dynamic viscosity. The quality consistency of the extracts was evaluated based on physical fingerprints, and
statistical analysis and abnormal sample identification were implemented with multi-statistical analysis methods. Results
Differences of physical fingerprints and parameters existed in 17 batches of Yangwei Granule extracts, mainly reflected in average
size, conductivity and dynamic viscosity. Principal component analysis showed correlations among the physical parameters. A batch
of abnormal sample was diagnosed by DModX control chart, and the cause of abnormal fluctuation was analyzed by contribution
chart. Conclusion Physical fingerprints were successfully constructed and directly exhibited physical properties and the differences
of different batches of extracts, which demonstrated the feasibility of evaluating the quality consistency of Yangwei Granule extracts
by physical fingerprints.
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Table 1 Detection results of physical parameters of Yangwei Granule extracts

=E p/(g'mL™1) pH SC/% y/(mN-m™1) 0/(°) d/nm u/(Pa-s) o/(us-cm™)
S1 1.268 3 4.129 49.23 45.03 38.1 1171 3.60 327.88
S2 1.289 5 4.112 50.04 44.96 36.5 1524 4.80 364.30
S3 1.2517 4.233 48.58 44.73 36.5 1653 1.92 387.04
S4 1.2510 4.276 49.15 44.52 41.5 954 1.98 372.50
S5 1.289 5 4.169 52.25 45.12 38.0 685 4.18 268.58
S6 1.258 4 4.179 45.41 45.27 40.7 2198 1.92 471.95
S7 1.277 4 4.189 47.43 45.14 38.4 1349 2.93 386.57
S8 1.2613 4.202 48.88 44.46 41.6 1310 2.82 351.88
S9 1.278 8 4.228 47.66 4491 36.8 2421 1.66 377.84
S10 1.2753 4.220 48.17 46.11 41.4 1281 1.99 384.68
S11 1.273 5 4.175 48.35 46.19 33.1 1 462 2.46 392.08
S12 1.2479 4.127 47.40 44.73 33.8 1308 2.25 397.27
S13 1.269 4 4.083 48.89 44.63 393 1079 2.72 368.65
S14 1.267 5 4.212 47.26 44.40 39.6 1321 2.99 417.60
S15 1.266 6 4.193 47.79 44.78 40.9 1169 3.90 409.90
S16 1.2715 4.207 48.48 4533 36.3 2 666 3.94 384.11
S17 1.2655 4.190 47.51 45.05 34.8 1152 3.80 403.81
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Table 2

quality index of Yangwei Granule extracts

Standardized conversion method of physical
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Table 3 Standard values of of physical quality index of Yangwei Granule extracts
BE p/(g'mL™1) pH SC/% y/(mN-m™1) 0/(°) d/nm u/(Pa-s) o/(us-cm™)

S1 6.3415 8.258 8.21 9.01 7.62 3.90 7.20 6.60

S2 6.447 5 8.223 8.34 8.99 7.30 5.08 9.61 7.33

S3 6.258 5 8.467 8.10 8.95 7.29 5.51 3.84 7.79

S4 6.2552 8.552 8.19 8.90 8.30 3.18 3.96 7.50

S5 6.447 5 8.337 8.71 9.02 7.61 2.28 8.37 5.40

S6 6.292 0 8.358 7.57 9.05 8.15 7.33 3.84 9.50

S7 6.387 2 8.378 7.90 9.03 7.67 4.50 5.86 7.78

S8 6.306 6 8.403 8.15 8.89 8.33 437 5.64 7.08

S9 6.394 1 8.456 7.94 8.98 7.36 8.07 332 7.60

S10 6.376 5 8.441 8.03 9.22 8.27 4.27 3.98 7.74

S11 6.367 6 8.350 8.06 9.24 6.63 4.87 4.92 7.89

S12 6.2393 8.254 7.90 8.95 6.76 436 4.51 7.99

S13 6.346 8 8.166 8.15 8.93 7.85 3.60 5.44 7.42

S14 6.3373 8.424 7.88 8.88 7.92 4.40 5.98 8.40

S15 6.332 8 8.386 7.97 8.96 8.17 3.90 7.81 8.25

S16 6.3573 8.415 8.08 9.07 7.25 8.89 7.89 7.73

S17 6.3276 8.381 7.92 9.01 6.97 3.84 7.60 8.13
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Fig. 1 Physical fingerprint of Yangwei Granule extracts Fig. 2 Superposition physical fingerprints of 17 batches of
(S1) with eight indexes Yangwei Granule extracts
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Table 4 Similarity evaluation of 17 batches of Yangwei Granule extracts
| FRABLEE
S1 S2 S3 S4 S5 S6 S7 S8 S9 S0 S11 S12 S13 S14 S15 S16  S17
S11.000 0
S20.82741.0000
S3 0.59870.1364 1.000 0
S4 0.81180.3792 0.909 6 1.000 0
S5 0.95570.8856 0.3591 0.6390 1.000 0
S6 0.22520.193 3 0.876 3 0.688 1 0.066 8 1.000 0
S7 0.8916 0.566 4 0.867 0 0.964 3 0.726 3 0.627 2 1.000 0
S8 0.90300.53050.8454 0.9747 0.761 1 0.576 6 0.970 6 1.000 0
S9 0.15180.3027 0.8492 0.581 6 0.1051 0.893 8 0.491 9 0.492 4 1.000 0
S10 0.7431 0.284 0 0.9544 0.9870 0.5379 0.7828 0.946 1 0.949 0 0.690 8 1.000 0
S11 0.7527 0.3973 09469 0.9134 0.5477 0.743 5 0.9424 0.878 3 0.676 8 0.930 9 1.000 0
S12 0.7507 0.374 0 0.9520 0.9439 0.5433 0.763 0 0.956 2 0.8979 0.661 1 0.9553 0.993 0 1.000 0
S13 0.909 8 0.564 4 0.8403 0.976 0 0.769 2 0.568 2 0.988 5 0.984 1 0.443 7 0.944 2 0.909 7 0.930 9 1.000 0
S14 0.8516 0.548 8 0.8404 0.950 8 0.678 8 0.647 7 0.9872 0.943 3 0.448 4 0.9292 0.9149 0.9420 0.9723 1.000 0
S15 09281 0.8215 0.5465 0.7851 0.8574 0.288 6 0.886 3 0.848 8 0.054 1 0.714 1 0.7154 0.7394 0.886 2 0.904 8 1.000 0
S16 0.0782 0.1733 0.2461 0.0149 0.0424 0.2939 0.116 7 0.070 1 0.440 8 0.070 8 0.249 1 0.162 4 0.010 0 0.062 4 0.007 0 1.000 0
S17 09195 0.8445 0.5707 0.752 5 0.8453 0.283 4 0.883 8 0.805 8 0.088 4 0.6882 0.777 7 0.780 8 0.866 5 0.888 4 0.967 4 0.083 5 1.000 0
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Fig. 3 Score scatter plot (A) and loading scatter plot (B) of
17 batches of extracts
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Fig.5 Hotelling’s 7° and DModX control chart of 17 batches of Yangwei Granule extracts
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