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ABSTRACT: OBJECTIVE  To prepare Ginkgo biloba extract and gross saponin from Tribulus terrastris(GBE-GSTT) 

sustained release pellets. METHODS  Pellets were prepared by granulating extrusion spheronization method, and were further 

coated with ethyl cellulose. Degree of circularity, bulk density, friability and yield were selected as indicators to optimize the 
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formulation and process by orthogonal test. RESULTS  The pellets basically met the requirements of Pharmacopoeia of 

sustained-release preparations with the release profile of 20% at 1 h, 55% at 4 h and above 80% at 8 h respectively. The in vitro 

release of pellets fit the first-order kinetic model. CONCLUSION  The process is feasible, simple and stable. 

KEY WORDS: Ginkgo biloba extract; gross saponin from Tribulus terrastris; pellets; sustained release 
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鼠李素的线性回归方程分别为 A1= 1.039 8C1
0.070 6(r=0.999 6)，A2=1.221 6C20.031 4 (r=0.999 8)，

A3=1.131C30.077 6(r=0.999 9)，表明 3 种成分分

别在 4.0~40.0，3.84~38.4，2.97~29.7 μg·mL1 内与

峰面积线性关系良好。 

 
图 1  高效液相色谱图 
A对照品；B供试品；1槲皮素；2山奈素；3异鼠李素  

Fig 1  HPLC chromatograms 
Acontrol; Bsample; 1quercetin; 2kaempferide; 3isorhamnetin 

2.1.5  仪器精密度  精密吸取对照品溶液 20 μL，

连续进样 6 次，记录各组分峰面积，求得 3 种组

分的峰面积 RSD 分别为 1.17%，0.25%，0.52%，

仪器精密度良好。 

2.1.6  回收率  取已知含量的样品内容物，精密

称取适量，平行取 9 份，分别精密加入各对照品

适量，按“2.1.3”项下方法制备溶液，按“2.1.1”

项下色谱条件测定，根据线性方程计算各组分的

含量，并求得加样回收率。结果 3 种组分的平均

加样回收率分别为 99.40%，100.20%，99.83%，符

合要求。 

2.2  体外释放度的测定方法 

按照中国药典 2010 年版二部附录 XC 溶出度

测定第 1 法，介质为 pH 6.8 的磷酸缓冲液 900 mL，

转速 100 r·min1，温度(37±0.5)℃，于 1，2，4，

6，8，12 h 取样 10.0 mL(同时补加等温新鲜介质

10 mL)，0.45 μm 微孔滤膜过滤，滤液按“1.2.3”

项下处理后，HPLC 测定总黄酮苷含量{C(总黄酮

苷)=[C(槲皮素)+C(山柰素)+C(异鼠李素)]×2.51}。

分别计算在不同时间的释放量，绘制释放曲线。 

2.3  微丸的制备工艺 

2.3.1  微丸的制备  采用挤出制粒滚圆法制备微

丸[5]。将银杏叶提取物及蒺藜提取物(6∶1)与辅料

按处方量称取(总量 40 g)，过 100 目筛，加入黏合

剂制软材，过 28 目筛制湿颗粒，湿颗粒转入包衣

锅中滚转制成小球状，取出，50 ℃干燥 1 h，选出

粒度在 18~28 目间的微丸。 

单因素实验结果显示影响素丸质量的主要因

素包括 MCC 的用量，黏合剂的用量，包衣锅转速

等，因素水平见表 1。本研究以微丸圆整度(X1)、

堆密度(X2)、脆碎度(X3)、收率(X4)为质量指标，

采用正交设计，综合评分法得出微丸形成条件。

将质量指标采用极差正规化法处理成以大为好的

无量纲指标后相加得综合评分[6]，由实验结果可

知，影响素丸成型的因素主次关系为 D>A>B>C，

最佳工艺组合为 A3B2C2D3，结果见表 2。 

表 1  正交试验因素水平表 

Tab 1  Factors and levels  
试验因素 

水

平 MCC/%
A 

PVP70%乙醇液/% 
B 

滚转时间/min 
C 

转速/r·min1

D 

1 30 1 20 30 

2 40 2 30 35 

3 50 3 40 40 

表 2  正交试验设计表及结果 

Tab 2  Results of orthologonal test 
试验

号
A B C D X1 X2 X3 X4 评分

1 1 1 1 1 24.5 0.603 2.01 56.0 0.64

2 1 2 2 2 22.7 0.605 1.60 63.3 1.79

3 1 3 3 3 23.8 0.641 1.52 57.4 1.96

4 2 1 2 3 20.3 0.574 1.65 69.2 1.84

5 2 2 3 1 20.7 0.590 1.90 66.7 1.62

6 2 3 1 2 24.8 0.620 1.48 58.8 1.43

7 3 1 3 2 19.9 0.601 2.25 69.4 1.87

8 3 2 1 3 18.0 0.615 1.40 76.1 3.32

9 3 3 2 1 23.5 0.612 1.15 59.5 1.83

K1 1.463 1.450 1.797 1.363      

K2 1.630 2.243 1.820 1.697      

K3 2.340 1.740 1.817 2.373      

R 0.877 0.793 0.023 1.010      

根据正交试验结果，确定微丸的最佳处方组

成及工艺为：MCC 占处方比例为 50%；黏合剂为
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Fig 2  Morphology of pellets                
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Tab 3  Process validation results of pellets 

��� rs�(Φ) tu/g·mL

−1
 vw�/% x�/% 

1 16.8 0.628 1.33 75.3 

2 18.1 0.610 1.48 72.5 

3 17.8 0.619 1.52 74.4 

�  17.5 0.619 1.44 74.1 
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Fig 3  The release profiles of the total flavonoid glycosides 

from three batches 
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Fig 4  The release profiles of the total flavonoid glycosides 

from three batches of coated pellets 
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Fig 5  The release profile of three kinds of aglycones of the 

optimal formulation 
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Tab 4  Drug release model of pellets in vitro 

$ % y�/20130115 y�/20130116 y�/20130117 

z{�| Q=6.083 7t+26.342 r=0.936 5 Q=6.397 1t + 25.527 r=0.934 3 Q=6.087 7t+28.204 r=0.925 6 

}{�| 

Ln(100−Q)=−0.182 5t+4.483 7 r=0.992 5 

Ln(100−Q)=−0.203 9t+4.533 1 r=0.995 1 

Ln(100−Q)=−0.193 3t+ 4.468 7 r=0.991 6 

Higuchi�| 

Q=28.575t

1/2

−2.854 7 r=0.980 9 

Q=30.083t

1/2

−5.251 3 r=0.979 7 

Q=28.748t

1/2

−1.348 6 r=0.974 7 

Ritger-Peppas�| LnQ=0.576 6lnt+ 2.715 1 r=0.934 9 LnQ=0.604 6lnt+2.658 4 r=0.936 3 LnQ = 0.566 8lnt+2.77 r=0.926 7 
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j;����$ÛB��>	 250 mgÃÄk�


ãqÆj�2w·d

−1
�¶	=��Æjµ¶( 

REFERENCES 

[1] Ch.P(2010) Vol I(���� 2010	�. ��) [S]. 2010: 296. 

[2] CAO H L, CHEN H H, XU S K. Research development of 

Tribulus terrestris L. and its active composition [J]. Chin 

Tradit Pat Med(���), 2001, 23(8): 58-61. 

[3] WANG Y J, HAN W, LI H, et al. Application of traditional 

chinese medicine pellets in sustained-release and 

controlled-release preparation [J]. Chin J Exp Tradit Med 

Form(���������), 2011, 17(24): 256-259. 

[4] ZHONG L, XU X H , YANG S Y, et al. Advance in the 

pharmic study of t raditional Chinese medicine pellets [J]. 

Lishizhen Med Mater Med Res(������), 2008, 19(2): 

369-372. 

[5] LIU Y, ZHANG Z R, HAN J, et al. Preparation and in vitro 

release of colon adhesive sustained release pellets of 

6-mercaptopurine [J]. China New Drugs J(������), 

2008, 17(17): 1515-1518. 

[6] HU R F, ZHU J B, PENG D Y, et al. Optimization of 

formulation of Fufang Danshen immediate release tablet by 

colligation score [J]. China J Chin Mater Med(������), 

2006, 31(5): 380-382. 

[7] ZHANG Y W, YI C G. Preparation of compound orange 

Qinlian pellets by extrusion spheronization [J]. Chin Tradit Pat 

Med(���), 2007, 29(10): 1437-1439. 

[8] YANG X, SU M W, ZHAO J. Study on the extraction process 

of extractum folium ginkgo siccus sustained release pellets [J]. 

China Pharm(����), 2008, 11(11): 1286-1288. 

5678/2013-08-28 

 

 

 

 ����� ¡¢£¤��� 

   

�������

*

��	
(~�:G;<SA<AJ3��� 150040) 

 

�����  ��������	
��
����������������������� ��  !"#$%&

'�(���)"*+	�,-./0 L

9

(3

4

)1234�56���7��89��:��;�<=>?@ABC �

	  @ABCD�EFG� 300 mg��HI�J�KGJL�DHPMC K4M 75 mg�PVP K30 40 mg�NaHCO

3

 40 mg�

M� 80 mg�NO 65 mg�P�E
 37 ��QR�STUV6��12 h��>90%�8���>10 h �
  �����

��WXYZ���[\0��-��]^_����	
�`�a����bc���def�^ghij"  

��
�����	k�����k��Rl 

������R943       ������B       �����1007-7693(2014)02-0182-05 

 

Formula Study on Gastric-retention Tablets of Dihydromyricetin 

 

WANG Jinling, YAN Xueying

*

, LI Chunyan(College of Pharmary, Heilongjiang University of Chinese Medicine, Haerbin 

150040, China) 

                              

��������3�3̂ _T    Tel: 15051178859    E-mail: wangjinling198786@126.com    

*

��������3�3�_3��3 Tel: 

(0451)87266988    E-mail: 15159267@qq.com 




