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Quality Analysis of Five Flavonoids in Ginkgo biloba Leaves Tablets

CUI Qiping'”, YI Hong’, LI Chun®, WU Zhe’, LIU Hongyu’, GUO Fenggian’, LIU Xiaogian’*, WANG
Zhimin®* (1. Guangdong Pharmaceutical University, Guangzhou 510006, China ;2. Quality Control Technology for TCM of National
Engineering Laboratory, Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China)

ABSTRACT : OBJECTIVE To evaluate the quality consistency for the different qualities of Chinese medicine preparation ( PCM)
with the same raw material? and develop a method for measuring dissolution rate of Ginkgo biloba leaves tablets( GLT) as a model by
flow-through cell(FTC) method. METHODS A closed-loop flow tank system was adopted, the GLT were placed in the circulating

1
, the

tank which was preloaded with glass beads, taking 150 mL water as the dissolution medium, with the flow rate of 8 mL « min~
temperature was (37 £0.5) °C, the pulse frequency was 0 Hz, and sampling 3 mL each at 30, 60, 120, 180 and 240 min, respec-
tively, at the same time, 3 mL of preheated fresh dissolution medium were replenished. HPLC analysis was conducted to determine the
contents and cumulative dissolution rates of five ingredients ( manghaslin, clitorin, rutin, nicotiflorin and narcissoside ) , and corre-
sponding dissolution curves were plotted. Nine batches of markerted GLT from three manufactures were determined, and their similarity
factors and dissolution models were fitted. RESULTS The contents of five flavonoids glycosides in GLT from the same specification of
different manufacturers were consistent, but their cumulative dissolution rates in 4 hours were from 10% to 90% within different bat-
ches from different manufacturers, and most of them were lower than the conventional standard of 70%. It indicates that although the
raw materials are same, different production processes details may lead to great differences in marketed product qualities and clinical ef-
ficacy. Therefore, to ensure the effectiveness and consistency of the quality of PCM, it is very important to carry out dissolution rate in-
spection in PCM quality standard. CONCLUSION The established FTC dissolution test method can distinguish the dissolution be-
havior of samples from different manufacturers, which could reflect the influences of technology and prescription on product quality,
which has important practical value for regulating medicinal production.
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Tab.1 Sample information of Ginkgo biloba leaves tablets

Sample  Batch Purchase information
Manufacturer
No. No. (in Chinese )
A Al 20220823  Qianjin Pharmacy (T-4:AZ45)
A2 20220718  AliHealth Pharmacy (B K253
A3 20220212 Bule Crose Pharmacy (¥ +5-K25)5)
B BI 211102 Tongji Yaohang Pharmacy ([R5 2517 K245 55)
B2 220101 Fushunhui Pharmacy ( A N3] )
B3 221002 Xilaiyi Pharmacy ( #0EEKZj5)
C Cl 020220461 Folks Pharmacy ( AR E itk K245 55)
2 20230110 Chunhexiang Pharmacy ( FHIFEAZ 5 )
C3 020221162 Yixinda Pharmacy ( BE.00 kK25 53 )
2 FEEER
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N ek 32
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v Bl 0.226 4.0.198 4.0.320 4.0.302 4,
0.196 8 mg - mL ™" FTRA X I S A% 45 T, 75
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10 J, WA S), FRILZ 2 Fr S AR I R oA
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5 pm) SN AR (A) 0. 2% BRI KIE R (B) , Bh
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A — negative control solution;B — mixed reference substance ;C — test solution;1 — manghaslin;2 — clitorin;3 — rutin;4 — nicotiflorin ;5 — narcissoside.

1 ARA o3 JR o B 0 An B3 o V8 TP 48 4T R 4 B HPLC [

Fig.1 Chromatograms of index components in standard solution and test solution of Ginkgo biloba leaves tablets
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Tab.2 Linear relationship of index components in Ginkgo bi-

loba leaves tablets

Regression Linear range
Component 2

equation /mg + mL~!
Manghaslin Y =215. 08X -0. 003 1.000 0 0.002 3 -0.226 4
Clitorin Y =197.71X +0. 061 1.000 0 0.002 0 -0. 198 4
Rutin Y=270.77X +0.1243  1.000 0 0.0032-0.3204
Nicotiflorin Y=250.48X +0.1255  1.0000 0.003 0-0.302 4
Narcissoside Y =270.34X +0.084 7 1.000 0 0.0020-0.19 8
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R4 LWRRETHS HAFALEMTER, n=3,x=s

Tab.4 Contents of 5 flavonoid glycosides in Ginkgo biloba leaves tablets from different batches. n =3 ,x +5

Sample m( per tablet) /mg
Manufacturer
No. Manghaslin Clitorin Rutin Nicotiflorin Narcissoside
A Al 1.38 £0.01 1.54 £0.01 3.00 +0.02 1.62 +0.03 1.16 £0. 00
A2 1.28 +0.01 1.41 +0.01 2.38 £0.02 1.35 +£0.01 0.94 +0.01
A3 0.98 £0. 00 1.13 £0. 00 2.28 £0.01 1.27 £0.00 1.00 0. 00
B Bl 1.46 +0.01 1.59 +0. 00 3.08 £0.01 1.87 £0.01 1.43 +0.01
B2 1.19 £0.01 1.34 +£0.01 3.15+0.02 1.81 +£0.01 1.38 £0.00
B3 1.34 +0.01 1.44 +0.01 3.04 +£0.01 1.52 £0.02 1.16 0. 00
C Cl 1.17 £0.03 1.47 £0.03 3.05+0.03 1.64 £0.04 1.44 £0.04
c2 1.07 £0. 01 1.07 £0.02 2.87 £0.02 1.38 £0.02 1.11 £0.03
C3 0.97 £0.02 1.05 £0.02 2.61 £0.01 1.20 +0.01 1.06 £0.02
RSD/% 14. 65 15. 11 11.45 15. 63 15. 65
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A — manghaslin; B - clitorin; C - rutin; D - nicotiflorin; E — narcissoside.
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Fig. 2 Dissolution curves of 5 index components in Ginkgo biloba leaves tablets in different dissolution medium. n=6,x s
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Fig. 3 Effects of different flowing speeds on dissolution of components in Ginkgo biloba leaves tablets. n=6,x s
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Fig. 4 Effects of different glass beads on dissolution of components in Ginkgo biloba leaves tablets. n=6,x s
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Fig.5 Dissolution curves of 5 index components in Ginkgo biloba leaves tablets under different pulse conditions. n=6,x +s
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Tab.5 The f, of dissolution curves of markers between each

batch and batch Bl

Manufacturer Sample No. Manghaslin  Clitorin ~ Rutin  Nicotiflorin - Narcissoside

A Al 21.20 23.99  25.35 21.02 22.53
A2 16.79 18.90  19.70 15. 64 15.35
A3 18.71 20.48  23.25 19.87 19. 12
B B2 32.73 35.60 37.91 30.48 33.94
B3 43.81 51.87 50.34  45.89 43.55
C Cl1 12.55 15.31  18.29 13.55 14.17
Cc2 10. 04 11.40  14.36 10.59 11.48
C3 11.39 1277 15.51 12.05 12.15

J5#2 . Hixson-Crowell with Tlag J5 F2Fll Weibull J5 #2
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Tab. 6
batches

Factor values of dissulution curves between different

Manufacturer  Sample No.  Manghaslin - Clitorin ~ Rutin  Nicotiflorin - Narcissoside

A Al/A2 46. 88 44.84 4375 42.00 34.21
Al/A3 53.63 50.95  55.81 62.82 45.53
A2/A3 69. 56 73.28  59.12  50.43 52.51
B B1/B2 32.73 35.60 3791 30.48 33.94
B1/B3 48.81 51.87 50.34  45.89 43.55
B2/B3 42.75 42.64  48.17 39.63 44.83
C Cl/c2 56.61 49.19  51.42 52.85 56.26
Cl/C3 71.02 58.90 59.57  66.48 62.36
C2/C3 70. 00 70.22  75.19  68.05 83. 60

R s BB T 0 ~ 1, Bl T 1, BTl
LAUG RO ZE WK T ~ 11,
HIZRS nl LU, AR ZA R S
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Fig. 6 Dissolution curves of 5 index components in different batches of Ginkgo biloba leaves tablets. n=6,x +s

Knms A AR (HAE S — B, SRR 1
B2 AT B AFT G Weibull J7 e, $875 4
FREATE i 2R A 2257 (R LB — 2L
ORI A H RS I HOR BORUIE L, BRI 8] 72 £
([

e Weibull FERERT L I b 325 00 5 1A H i 2K
BAR AT A, 15 2R AE 3 1 280 15 (25909 1
50% Fraa it ie]) , 45 R WAE 120wl KLR I AE T K
Z ) 150 26 SeARC B ., B2 ) — ) AN Al I
i I S RBATAE—E 2250, A |1 A2 A3 HILIK
(9 1o fEEE AL R B T ZRAEEAR 2 h NAEA A
ORI BRIk 50% LA B C T R R Hi g, B
EiACIPZ27 O N

4 it
Bt H 25 BRARAR G K e, 1 R TR 28 T L

- 1308 -

Chin Pharm J, 2024 July, Vol. 59 No. 14

AL R 24 3 A S A% [ AR R R 4 R T, B
A7 H BE PP O RIS H RO 25 AR A R 55 2 Y
25 Mk, T PR A S TR R R A Py e
ﬁ%[liﬁ-lﬂ .

ASBIR SR S 14 Y0 T 9 £ E N S T 1%, RE S XS
FEATRI A A7 0 22 S AT X 0 AR B T %07 ik AE
w2 S ] A R B RO RN . [
XS T NI, B8/ 9 oA o PRk 1
AR B R R %5 3 T A TR
I F AOE PR o
4.1 FIC %5#%hit$

¥ HH R AT RO SRR E e, I AT B AE AR A
AR BE , A I AR E RAT X 0 77, BEAS Sk
ANTR) 25 0 22 S i, R PR A A RE S B B
g

AHIETE 7390 %5 %% T WL 3 L Ik b R DL e B
U 2% 4k 2024 4 T 15 59 &5 14




RT T EAKRAE T manghaslin 75 HE A & 4 R

Tab.7 Dissolution model fitting results of manghaslin from different batches

Sample Zero-orderr kinetic equation  First-order kinetic equation Higuchi with F, Hixson-Crowell with Tlag Weibull
Manufacturer
No. AIC 2 AIC 2 AlIC 2 AIC 2 AIC 2
A Al 16.904 1 0.980 3 16.999 5 0.979 8 13.482 4 0.992 4 10.499 5 0.996 4 9.5342 0.997 2
A2 16.3550 0.963 3 5.870 7 0.997 3 -2.060 9 0.999 7 10.954 9 0.991 4 7.483 5 0.996 4
A3 20.117 8 0.913 6 11.207 4 0.990 7 2.828 2 0.999 0 13.829 8 0.983 7 8.2392 0.996 0
B Bl 34.3796  -0.7459 16.762 2 0.978 7 27.033 3 0.746 9 20. 838 8 0.946 2 18.762 2 0.968 0
B2 26.793 7 0.8155 13.446 6 0.993 4 18.9353 0.976 5 16. 663 7 0.986 7 10. 621 4 0.997 1
B3 31.843 6 0.438 6 21.0157 0.962 5 27.539 5 0.8258 19.596 0 0.976 1 18.469 8 0.982 0
C Cl1 15.914 2 0.891 6 13.085 4 0.946 6 -7.685 1 0.999 7 8.423 1 0.9848 -1.9389 0.998 9
C2 13.171 6 0.834 0 12. 086 6 0.873 4 5.2826 0.979 0 3.6170 0.986 1 4.110 2 0.984 3
C3 16.935 5 0.737 9 15.517 3 0.816 1 3.476 3 0.991 8 10.789 7 0.948 7 4.996 6 0.987 9

KR8 FRMARETHELRFERBEAN S

Tab.8 Dissolution model fitting results of clitorin from different batches

Sample Zero-orderr kinetic equation  First-order kinetic equation Higuchi with F Hixson-Crowell with Tlag Weibull
Manufacturer
No. AIC 2 AIC 2 AIC 2 AIC 2 AIC 2
A Al 19.016 2 0.967 5 18.3328 0.972 6 15.853 6 0.986 6 15.595 3 0.987 4 15.539 6 0.987 6
A2 16. 868 7 0.9529 7.166 8 0.995 8 0.917 5 0.999 2 10.044 1 0.992 2 4.824 1 0.997 9
A3 18.338 8 0.943 8 6.730 1 0.996 9 1. 650 2 0.999 2 11.224 6 0.991 4 4.867 7 0.998 2
B Bl 33.8109  -0.7552 21.116 0 0.926 6 26.346 0 0.753 0 24.985 1 0.824 2 21.400 0 0.928 3
B2 26. 608 9 0.807 7 12.167 3 0.994 8 18.8519 0.974 8 18.172 8 0.978 8 13.1417 0.994 0
B3 31.548 0 0.458 7 20. 658 8 0.964 4 27.262 3 0.8313 21.5679 0.959 4 20.116 6 0.9717
C Cl1 15.417 6 0.927 9 11.397 1 0.973 6 0.304 8 0.998 5 7.399 6 0.9912  -3.1662 0.999 4
C2 9.651 0 0.931 4 8.069 1 0.953 8 0.367 7 0.993 9 1. 066 8 0.9927  -5.8589 0.998 7
C3 12. 668 4 0.920 3 10.707 5 0.951 2 6.453 4 0.984 7 5.3119 0.988 5 4.509 4 0.990 6
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Tab.9 Dissolution model fitting results of rutin from different batches

Sample Zero-orderr kinetic equation  First-order kinetic equation Higuchi with F, Hixson-Crowell with Tlag Weibull
Manufacturer
No. AIC 2 AIC 2 AIC 2 AIC 2 AlC 2
A Al 14.507 8 0.986 6 16. 896 4 0.975 6 13.863 7 0.989 6 11.224 5 0.994 6 11.787 5 0.993 8
A2 8.223 1 0.992 5 4.9889 0.996 7 8.057 1 0.993 5 4.371 8 0.997 4 3.860 5 0.997 7
A3 16.784 8 0.953 0 8.263 2 0.994 4 -5.554 1 0.999 8 12.203 1 0.986 4 8.3622 0.994 8
B B1 33.5326  -1.8225 27.4850 0.377 7 26.126 2 0.596 9 26.820 8 0.520 4 24.0312 0.761 2
B2 25.658 5 0.819 3 11.970 2 0.994 1 17.3252 0.979 5 18.496 9 0.972 6 13.7550 0.991 6
B3 30. 660 7 0.399 6 21.570 2 0.938 1 26.064 3 0.826 9 25.734 6 0.840 6 23.138 5 0.916 7
C Cl 14.160 9 0.932 1 10.774 2 0.970 9 -8.8173 0.999 8 8.568 7 0.984 7 1.948 4 0.997 1
c2 8.2197 0.930 8 6.920 3 0.950 0 -1.124 3 0.9939 -1.1411 0.9939 -17.597 4 0.999 9
C3 9.5713 0.950 6 7.357 1 0.9716 -3.9237 0.998 5 4.368 2 0.9878  -2.3383 0.997 7

R0 FEHARAE AT EHRA &

Tab.10 Dissolution model fitting results of nicotiflorin from different batches

Sample Zero-orderr kinetic equation  First-order kinetic equation Higuchi with F, Hixson-Crowell with Tlag Weibull
Manufacturer
No. AIC 2 AIC 2 AIC 2 AIC 2 AIC 2
A Al 17.096 2 0.9750 17.453 2 0.9727 15.072 7 0.986 3 15.015 1 0.986 5 15.440 2 0.9850
A2 10.778 7 0.984 7 5.137 0 0.996 3 5.999 2 0.995 8 8.380 6 0.992 4 7.002 4 0.994 6
A3 16.282 1 0.966 9 -0.3496 0.999 5 3.949 3 0.998 6 8.117 8 0.996 1 1.536 3 0.999 2
B Bl1 34.573 6 -1.8383 24.970 8 0.742 7 27.085 2 0.602 8 27.098 8 0.601 5 24.076 4 0.812 8
B2 24.398 8 0.910 8 19.8327 0.971 5 19.378 1 0.976 9 17.015 7 0.987 2 15.360 0 0.991 5
B3 31.730 3 0.4155 21.681 6 0.952 6 27.845 6 0.798 6 23.561 9 0.9310 22.377 6 0.948 7
C Cl1 10.507 5 0.968 8 6.1779 0.989 4 3.260 4 0.995 4 5.627 8 0.991 6 0.670 2 0.997 6
C2 6.494 1 0.933 5 5.496 2 0.948 1 1.598 7 0.9822 -6.5495 0.997 7 -4.410 4 0.996 0
C3 11.2239 0.910 3 9.733 4 0.938 2 3.167 1 0.989 1 1.328 3 0.993 1 -0.524 4 0.995 7
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Tab.11 Dissolution model fitting results of narcissoside from different batches

Sample Zero-orderr kinetic equation  First-order kinetic equation Higuchi with F Hixson-Crowell with Tlag Weibull
Manufacturer
No. AIC 2 AIC 2 AIC 2 AIC 2 AIC 2
A Al 15.198 8 0.988 1 20.434 3 0.955 8 16.222 0 0.986 0 12. 626 7 0.994 3 11.774 9 0.995 4
A2 13.268 8 0.957 3 8.237 1 0.987 9 1. 866 6 0.997 8 6.543 2 0.9928 -1.5278 0.999 0
A3 17.041 0 0.947 8 8.343 6 0.994 1 -7.718 4 0.999 9 11.039 3 0.989 4 5.460 6 0.997 4
B Bl 34.274 3 -1.4923 24.514 9 0.7827 26.826 1 0.647 7 26.759 5 0.653 6 23.594 7 0.843 0
B2 25.348 1 0.886 3 18.193 5 0.981 0 18.295 1 0.982 3 14.353 2 0.993 4 9.930 3 0.997 8
B3 30.9355 0.589 6 22.308 4 0.9525 27.359 8 0.847 3 20.569 2 0.972 0 19.302 6 0.979 6
C Cl 12.400 1 0.949 8 8.971 0 0.978 7 2.728 5 0.995 9 5.1227 0.9926 -1.6174 0.998 6
c2 7.5272 0.949 6 6.288 6 0.963 0 6.726 8 0.9624  -5.5275 0.998 2 2.353 8 0.987 4
C3 9.936 9 0.933 7 8.2419 0.956 6 2.649 7 0.9902  -2.3305 0.9972  -6.6002 0.999 0
F12 Weibull $l&FAEE 540 o n=6,x%s
Tab.12 Dissolution parameter of 5 indexes in each batch.n =6,x +s
Sample t50/h
Manufacturer
No. Manghaslin Clitorin Rutin Nicotiflorin Narcissoside
A Al 2.78 £0.27 2.78 £0.33 3.46 £0.26 3.18 £0. 10 2.94 £0.21
A2 4.09 +0.29 5.80 +£0.21 4.33+0.13 6.10 +0. 17 7.90 +0.24
A3 4.15+0.43 4.31+0.57 5.14 £0. 67 4.40 £0.52 5.33 +0.56
B B1 0.70 +0.23 0.77 +0.28 0.98 +0.44 0.70 +0.34 0.74 +0. 31
B2 1.56 +0.23 1.65 +0.24 1.91 £0.30 1.81 £0.27 1.64 +0.33
B3 1.02 £0.26 1.06 £0.28 1.29 £0.33 1.08 £0.32 1.12 +0.28
C Cl1 9.73 +0. 88 7.71 £0.47 9.44 0. 19 10.27 £1.58 10.38 £1.07
c2 25.31 £2.56 22.24 £2.48 30.99 +2. 14 48.71 £2.30 24.32 £3.16
C3 17.92 +0.35 14.15 +0. 61 17.27 £1.53 20.87 £1.90 20.51 £2.43
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