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Abstract: Objective To establish an evaluation method for the in vitro dissolution and spatial distribution uniformity of Ginkgo
Folium Tablets (245}, GFT), explore the influence of in vitro dissolution behavior on spatial distribution uniformity, and achieve
quality control of GFT. Methods Firstly, the dissolution rate of GFT was determined using the method specified in the 2020 edition

of'the Chinese Pharmacopoeia, and the in vitro dissolution characteristics of GFT were evaluated based on model-dependent methods.
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Secondly, the spatial distribution uniformity of GFT was evaluated using symmetry parameter image analysis (SPIA) and percentage
of homogeneity (H%) methods. Finally, partial least square (PLS) and standardized normal variate (SVR) models were established to
carry out correlation identification between the in vitro dissolution rate of GFT and the spatial distribution uniformity of active
pharmaceutical ingredient (API). Results GFT completely dissolved within 45 min with a cumulative dissolution rate greater than
70%, and there were differences in dissolution behavior among different batches. The API spatial distribution uniformity in GFT ranged
from 64.09% to 76.54%, and five batches showed significant differences in quality. The R? values of PLS and SVR models for the in
vitro dissolution rate and spatial distribution uniformity of API in GFT were 0.111 0 and 0.254 0, indicating a lack of correlation
between the two parameters. Conclusion The established method can objectively evaluate the dissolution rate and spatial distribution
uniformity of traditional Chinese medicine solid preparations and realize the correlation identification of GFT and spatial distribution
uniformity, providing direction for quality control and improvement of GFT manufacturing process.

Key words: Ginkgo Folium Tablets; in vitro dissolution rate; model dependency method; spatial distribution uniformity; quality

control; symetry parameterimage analysis; percentage of homogeneity; partial least square; standardized normal variate
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Fig.1 HPLC of total flavonol glycosides reference
substances (a) and Ginkgo Folium Tablets sample (b)
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Fig. 2 HPLC of total terpene lactones reference substances
(a) and Ginkgo Folium Tablets sample (b)
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Table 1 Contents of flavonoid glycosides and terpene
lactones in 18 batches of Ginkgo Folium Tablets

SEEREE, BREENE HEMEE SRS A

L mg mg it R Py i & = LU B
S1 21.50 8.24 2.61
S2 21.50 9.34 2.30
S3 21.10 8.45 2.50
S4 21.10 8.42 2.51
S5 20.80 5.50 3.78
S6 21.50 6.33 3.40
S7 21.40 7.73 2.77
S8 22.30 6.33 3.52
S9 22.80 5.89 3.87
S10 22.60 5.22 4.33
S11 22.10 6.38 3.46
S12 21.50 6.59 3.26
S13 21.00 6.21 3.38
S14 21.80 6.64 3.28
S15 22.40 6.26 3.58
S16 21.40 6.04 3.54
S17 21.30 12.27 1.74
S18 21.40 8.80 2.43

FEE I S TR (R AT 5, AR R,
AT ZEARR R . BFER-FATIE 3
W, BCPBMEAE R S 2 RO B A . ARYE AR
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LA I R AR AN R R R 7 R A 45 R
Wk 2 s, SPEER RRMEKRT 095 B, Ak
AR TR A R 2RI 5 A5 T, S4-4 51
FEMINE RN R s, 2% 0.986, HARIMAH
R T I ) R G ORISR AR e, AL T4 e 771
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AT FE RSN 2R I — 2 Eh 71 5 T AR
AR WL 3 P FFEH A S5 R R KT
0.95 B, RN RAE S IOV tH 45 AT & — H T s

x2 ERFEMWELER
Table 2  Fitting results of zero-order equation

Ff i Qo Ko R* | Fffh Qo Ko R?

S2-3  14.044 0.268 0.839[S15-1 6.492 0.430 0.943
S4-1 3.567 0.470 0.894 | S15-2 13.923 0.280 0.748
S4-4 11948 0.264 0.986 | S16-1 5.391 0.421 0.843
S4-6 7.127 0.398 0.885|S16-2 11.275 0.306 0.847
S7-1  12.781 0.287 0.746 | S17-1 10.428 0.299 0.763
S7-2  17.414 0.187 0.731|S17-2 8.123 0.402 0.902
S7-3  11.403 0.524 0913 | S17-3 8.519 0.353 0.918
S7-4 7.323 0.332 0.753 | S17-4 12.405 0.267 0.872
S7-5 10975 0.212 0.589 | S17-5 10.340 0.287 0.743
S7-6 15377 0.418 0.735[S17-6 9.875 0.370 0.773
S9-5  11.699 0.249 0.676 | S18-1 12.056 0.346 0.874
S11-4  6.180 0.454 0.814|S18-4 17.137 0.193 0.570
S12-3 10.596 0.273 0.719

x=3 —RHEMWELER
Table 3 Fitting results of first-order equation

FF i Qo Ki R* | FEf Qo Ki R?

S2-3 91.411 0.124 0.684 | S15-1 102.264 0.046 0.961
S4-1 141.516 0.024 0.897|S15-2 / / /

S4-4 86.459 0.113 0.853|S16-1 92.682 0.047 0.948
S4-6 99.487 0.058 0.892S16-2 84.756 0.092 0.924
S7-1 94.257 0.108 0.970S17-1 84.100 0.087 0.847
S7-2 90.093 0.274 0.158S17-2 97.185 0.060 0.956
S7-3  135.746 0.063 0.926|S17-3 89.322 0.066 0.938
S7-4 85.494 0.067 0.910|S17-4 83.736 0.114 0.923
S7-5 75.871 0.115 0.868S17-5 81.563 0.092 0.933
S7-6 126.176 0.095 0.914|S17-6 94.627 0.075 0.919
S9-5 85.313 0.111 0.981S18-1 99.533 0.088 0.915
S11-4 104.902 0.049 0.919S18-4 92.450 0.168 0.860
S12-3  85.989 0.095 0.900

“I R B GTRE .

“/” not fitting the first-order equation.
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Table 4 Fitting results of Higuchi model

Fesh Ko R | FESY Ku R | REM Ku  R?

S2-3 16.141 0.854 S7-6 21.009 0.901|S17-2 14.188 0.975
S4-1 13.001 0.890| S9-5 14.665 0.869|S17-3 13.464 0.976
S4-4 15.016 0.910(S11-4 14.032 0.919|S17-4 14.530 0.903
S4-6 14.255 0.974|S12-3 14.315 0.892|S17-5 13.470 0.908
S7-1 16.134 0.890S15-1 13.359 0.977|S17-6 14.837 0.927
S7-2 17.461 0.677|S15-2 15.686 0.861S18-1 16.324 0.942
S7-3 20.197 0.974|S16-1 12.203 0.933S18-4 16.921 0.717
S7-4 12.910 0.917|S16-2 14.046 0.932
S7-5 13.119 0.821S17-1 13.750 0.903

#*5 BEMREHER
Table 5 Weibull function results

A m T fo R?  Tso/min Ta/min

S4-6 0920 1.681 0.047 00988 12.608 17.412
S7-3  0.605 0.463 0.001 0948  6.001 9.124

SR I 5 A g H o 28 0 A AR A TR £ 8 B S9-5  0.833 5490 0.021 0995 8.804 12.648
3 5 g, S4-6. S7-3. S9-5. S15-2. S17-2 Al SI52 0903 8.648 0.009 0898 6361 11.687
S17-4 EARAS I B A B B AT Pl A % R 780 40), S172 0901 3.022 0.025 0967 12728  18.053
%, ﬁf@%ﬁ%&%”ﬁ”%{%ﬁ*ﬁﬁw 4 jﬂ_}:]&%ﬁ%‘ S17-4 0902 0926 0.068 0.973 7.523 13.889

1.0 S4-6 14 S7-3 S9-5 &

® ’ 0.8 1 .
. 0.8 1 < 12 N
@ 00 { i & 067
= . X 08 =
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Fig. 4 Weibull model fitting dissolution curves of Ginkgo Folium Tablets
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Table 6 Data of API spatial distribution uniformity and dissolution rate of Ginkgo Folium Tablets
FER AANE (R BE T2 %)/% PRAMNE A B R SPIA VL3 AT I VAR Yol 725 A1 35 51 FEVFAR /%
$2-3 94.18 / o 71.09
S4-1 94.30 / s 69.77
S4-4 86.28 TR o 69.35
S4-6 91.46 T8 AT/ AT IR AR Y IEH L 71.03
S7-1 92.28 —RITHE IEH R 67.61
S7-2 97.21 / IEH R 70.67
S7-3 135.31 I8 AR/ AT IR AR Y IEEHE 72.51
S7-4 78.96 / IR 67.92
S7-5 73.11 / R 71.03
S7-6 127.11 / R 72.46
$9-5 85.13 — TR B AT R AR IEEHE 71.44
S11-4 89.31 / IR R 72.14
S12-3 86.27 / IR R 70.13
S15-1 89.16 — TR/ A IEEHE 68.81
S15-2 96.54 AT IR AT IEEHE 68.47
S16-1 80.61 / IR R 65.25
S16-2 83.73 / TR 60.95
S17-1 81.11 / TR 67.07
S17-2 94.47 — AR AL/ TSR/ B AT R R TR 72.49
S17-3 87.09 I8 R IR 70.32
S17-4 86.75 JB AT IR AR TR 64.79
S17-5 80.75 / TR 69.38
S17-6 90.22 / TR 73.04
S18-1 99.18 / IEH R 64.81
S18-4 94.25 / IR 68.60
“pr R ANE ISR
“/” no in vitro dissolution fitting model.
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