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53�C=�C��DF�ก��IK+�ก�G��,=��IK+�ก�G '&ก���!�6�: 53�C>�@,>�G�GIG�3��ก��>�ก�-3��,�C@+I�42A
��*AC�KL� >�G53�Cก�N��42A�+�, =-C�-��%ก- ก����*AC(�*C�$=��IK+�ก�G >(O,�B�3�P�2I3>=+,53�C=�C��DF�
ก��IK+�ก�G=0,42A=�+ ��,�,C�5M� ��ก4*� >�G>(O,+-+>(���2�"����*��?% ��C�E�+-  "�กก���Kก&�4+=� 
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Comparative study on binding capacity of some natural binders using 
paracetamol tablet produced by wet granulation method as a model 

Oranuch Thanaketpaisarn1*, Benjabhorn Sethabouppha1, Narit phadungpattanakoon2, Arreewan jantakat2 
 

Abstract 
Introduction: Natural polysaccharides can be utilized as pharmaceutical binder. The 

purpose of the present study is to evaluate the binding capacity of some natural polysaccharides, i.e., 
pregelatinized starch, glutinous rice starch and pectin, for providing the basic information of tablets 
production in the pharmaceutical industry. Methods: These natural polysaccharide binders were 
utilized in preparing paracetamol tablets with wet granulation method. Tablet quality control tests, i.e., 
hardness, friability, disintegration time and dissolution, were examined for evaluating the binding 
capacity of binder. Results: The increases of hardness and disintegration time and the decrease of 
friability were correlated with the higher amount of binder. Glutinous rice starch showed the highest 
binding capacity followed by pectin and pregelatinized starch, respectively. The study of drug 
dissolution test demonstrated that type and amount of binder played an important role on the drug 
release rate. Increasing the amount of binder could diminish the drug release rate. In addition, 
paracetamol tablets prepared by the wet granulation method using glutinous rice starch as a binder 
showed the slowest rate of drug release. Conclusion: Glutinous rice starch and pectin exhibited 
good binding capacity. Type and amount of binder could be optimized and designed for tablet 
formulation development to obtain the desired drug release pattern. 
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�
�8� 
ก��)�*�I��C@+H+I3*�2>ก��0��(QIก �(J�3*�2

42A�*IC F�ก��)�*�I��G+- ���=�Pก��C ��MA�,"�ก
�(J�3*� 242 A4E�FP B�+BI��C@+42 AC2� -ก&$G�PC�G=C
��C�B�,ก���+B,N�I F��-L����ก��)�*� �B�,F�B
=���G��I��,=��IK+�ก�G��MA�4E�FPB),I�IK+�ก�G
��ก�-+�(J��C@+�+B =��IK+�ก�G42A=�C��D�E�C�F�B
F�ก��)� *�I��C@+C-ก �(J�=����� *�C�� %?K A,C2
P��I(�G�#4 4-L,��*+42A�+B"�กก��=-,�5��GP% 
��N� ���*��4*�2��ก�5�� �C4*��?��0H�= >�G 
5��% �ก?2�C4*��?��0H�= �(J��B� >�G"�ก���C���*
��N� >(O,+-+>(���2�"����*��?% �"���*� �G�5�?2I 
�(J��B� (Shailendra et al., 2012) ก��)�*�I�>)�
H ��$P�M�I�=C����� �,�E��-  42A�B�,ก��F�B=��
P�M��,5%(�Gก� "�ก���C���* =��IK+�ก�G"�ก
���C���*"K,�(J��-3��M�ก=E�P�- F�B�(J��,5%(�Gก� 
F��E��- I��C@+�2 L�+B �2ก4- L,C2ก��F�B=��IK+�ก�G
"�ก���C���*�IN�,ก3B�,�3�,F����=�Pก��CI�
>�G��P��  >�GC2�B�+25M�  C253�C�(J��*&�AE� 
�CN�G5�I�5M�, (��+#-I ��5�D0ก ��B�ก-��+Bก- 
�N�,ก�I (Biocompatibility) >�G=��I�-3F��N�,ก�I
�+B,N�I (Biodegradability) ก��F�B=��IK+�ก�G"�ก
���C���*42 A� N�,��*+ก-�"G4E�FP B�ก*+I��C@+42 AC2
53�C>�@,>�,��*,ก� (Tablet mechanical strength) 
�N�,ก-� �2ก4-L,I-,C2)��N�ก��>�ก�-3��,�C@+I�>�G
ก��(�+(�N�I�-3I�=E�5-! ?KA,4E�FPB=�C��D�E�C�F�B
(�GHI��%F�ก����ก>  �E��- I��C@+FPBC2�-ก&$G
ก��(�+(�N�II�42 AP��กP��I�+B F�({""� -�C2
53�C=�F"42A"G�E�=��(�G�#4���*>?@ก5���+%
?KA,�(J����*�C��%42A�+B"�ก���C���*C�F�B(�GHI��%
�(J�=��IK+�ก�GF��E��- I��C@+ ��N� ก��F�Bก-C Olibanum 
�(J�=��IK+�ก�G��MA��-.���E��- I��C@+|0H�?2�C+% 
(Furosemide) =E�P�- �- (�G4�� (Awen et al., 
2010) ก��F�Bก-C42A�+B"�ก Prunus domestica F�

�E��- I��C@+�+H5�|Q>�5 (Diclofenac) (Rahim et 
al., 2014) >�Gก��(�G�C*�ก��F�B Ferula gummosa 
�(J�=��IK+�ก�GF��E��- I��C@+�����?��C�� 
(Paracetamol) (Enauyatifard et al., 2012) �(J��B� 
��ก"�ก�2LI-,C2ก���E��B�3P��กP��I��*+C�F�B�(J�
=��IK+�ก�G��MA��-.��P�M��-L,�E��- I��C@+=E�P�- 
�- (�G4�� >(O,42A�+B"�ก�B�3"-+�(J�=�����*�C��%
"�ก���C���*42AD0ก�E�C�F�B�(J�=����*AC(�*C�$ 
(Filler) >�G=��IK+�ก�G �IN�,ก3B�,�3�,4-L,F�
�0(>  >5(?0� (Vilivalam et al., 2000) I�~{,F�B
)*3P�-, (Subcutaneous implants) (Désévaux et al., 
2002) >�GI��C@+ �3C4-L,I-,�E�C�F�B�(J�=����*AC
53�CP�M+>�G=��กN��"�F����=�Pก��C��P�� 
H+I=N3�FP!N�,5%(�Gก� P�-กF�>(O,"�ก�B�3
�(J��G�CH�= (Amylose) >�G�G�CH���ก4*� 
(Branched amylopectin) ?KA,(�*C�$=��4-L,=�,
��*+"G>�ก�N�,ก-�F�>(O,42A�+B"�ก�M��N�,��*+ >�G
F�>(O,42A�+B"�ก�B�3�N�,=�I�-��% =��4-L,=�,��*+�2L
C25�$=C -�*�� �LE� (Hydrophilic) 4E�FPB=�C��D
��,�-3F��LE�>�G�B�P�M+�+B�CMA��+B�- 53�C�B��42A
�PC�G=C C2ก���E�>(O,42A�+B"�ก�B�3C�F�BF�ก���-L,
�E��- I��C@+�- (�G4�� ��N� ก��F�B>(O,42A�+B"�ก 
Xanthosoma sagittifolium C�(�G�C*�5�$=C -�*
F�ก���(J�=��I K+�ก�G>�G=���N3I>�ก�-3F�
�E � � - I � �C@ + �C H4��* +� H?�  (Metronidazole) 
(Onyishi Ikechukwu et al., 2013) >�Gก��F�B
>(O,�B�3�P�2I3��*+ Assam bora rice starch �(J�=��
IK+�ก�GF�I��C@+�����?��C�� (Rajak et al., 2014) 
�(J��B� =N3�>(O,+-+>(���2�"����*��?% (Pregelatinized 
starch) �(J�>(O,�B�3H�+42AD0ก�"����*��4% �,=N3�
>�B3�E�C�4E�FPB�(J�),>PB, ��MA�(�- (��,5�$=C -�*
>�G4E�FPB,N�I�N�ก���E��(F�B H+IC2ก���Kก&�
F�B>(O,+-+>(���2�"����*��4%�(J�=��IK+�ก�G>�G
=���N3I>�ก�-3F�I��C@+��C*30+2� (Lamivudine) 
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(Rahman et al., 2008) =E�P�- ��ก4*� (Pectin) 
�(J�=�����*�C��%42A�+B"�ก�(�M�ก�M���Gก0�=BC 
�,5%(�Gก� P�-ก��,��ก4*��(J�ก�+ก�>�540H��*5 
(D-galacturonic acid) C2ก���E���ก4*�C�F�B(�GHI��%
4�,�#=-�ก��C>�G���=�Pก��CI���*ACC�ก�KL� H+I
=�C��DF�B�(J�=����*AC53�CP�M+ =���N3I>�3�
�Gก�� �(J��B� (Menon et al., 2011)  

5$G)0B 3* "- I "K , � +B �K ก&� �(�2I �42 I 
53�C=�C��DF�ก��IK+�ก�G��MA���ก�-+�(J��C@+
I���,>(O,+-+>(� ��2�"����*��?% >(O,�B�3�P�2I3 
(Glutinous rice) >�G ��ก4*� H+I�-3>(�=E�5-!42AF�B
F�ก���Kก&�53�C=�C��D��,=��IK+�ก�G (Binding 
capacity) 5M� 53�C>�@, �3��F�ก��>�ก�-3 >�G
ก��(�+(�N�II���,I��C@+�����?��C��42A���2IC
H+I3*�2>ก��0��(QIก ��MA�F�B�(J��B�C0��ML�'��F�ก��
�-.��>�G�-L,�E��- I��C@+=E�P�- �- (�G4���N��( 
 
�!�
�8���!�ก���!�6� 

������
 : Paracetamol (Sigma-
Aldrich, USA), Pregelatinized starch (Starch 
1500, Colorcon, USA), Corn starch (Friendship 
Corn Starch Co., Ltd., Thailand), Pectin (P.C. 
Drug Center Co., Ltd., Thailand), Lactose (Hilmar, 
USA), Glutinous starch (BangkokInterfood 
corporation, Thailand), Polyvinyl pyrrolidone 
(PVPK30) (Sigma-Aldrich, USA), Magnesium 
stearate (P.C. Drug Center Co., Ltd., Thailand), 
Colloidal Silicon dioxide (Aerosil®, Wacker chemie 
AG, Germany) 

���b����b�: �5�MA�,��ก�C@+>  ��+���*ก, 
Tapped density tester (VankelTM, USA), Monsanto 
hardness tester, Analytical balance (Mettler 
Toledo, USA), Moisture analyzer (Mettler Toledo, 
USA), Friability apparatus (ErwekaTM, Germany), 

Rhambold thickness gauge (TeclockTM, Japan), 
Disintegration (ERWEKATM 2T52, Germany), 
Dissolution tester (VankelTM VK7000, USA), UV-
Vis spectrophotometer (Genesys, Thermo 
ScientificTM, UK)   

1. ก��(�G�C*�53�C=�C��DF�ก��IK+
�ก�G� ML�,�B���,=�����*�C��% 
 =���G��I��,=��IK+�ก�G�+B>กN >(O,
�B�3H�+ >(O,+-+>(���2�"����*��?% >(O,�B�3
�P�2I3 ��ก4*� >�G���*�3�*���H��*H+� (PVP K30) 
42A53�C��BC�B��N�,� D0ก�E�C�)=Cก- >�5H�= 
(Lactose) "��+B wet mass >�B3�E�C�)N��>�N,� ��% 
18 �ก�2AI>ก��0� FPBก�G"�I=CAE��=C�>�B3� 42A 50°C 
�E�C�)N��>�N,� ��% 20 >�B3�E�C���ก�B+�(J��C@+ 
+B3I�5�MA�,��ก�-+>  ��+���*ก42A>�,��ก�4N�ก-�42A 
15 KN "�ก�-L�4E�ก��(�G�C*�53�C>�@,>�G�GIG�3��
F�ก��>�ก�-3��,�C@+I� 

2. ก�����2IC�E��- I��C@+�����?��C��
H+I32�2>ก��0��(QIก  

ก�����2IC�E��- I��C@+�����?��C��
H+I3*�2>ก��0��(QIก4E�H+Iก��)=C=����*AC(�*C�$
>�5H�=ก- I������?��C��FPB��B�ก-� >�G��*C
=���G��I��,=��IK+�ก�G42A���2IC�+B�,�( )=CFPB
��B�ก-�"��+B Wet mass �E�C�)N��>�N,� ��% 18 
�ก�2AI>ก��0�FPBก�G"�I=CAE��=C�>�B3� 42A 50°C 
�E�C�)N��>�N,� ��% 20 "��+B>ก��0�>PB,42AC2���+
=CAE��=C�H+IC253�C�ML��CN�ก*� 3% P�-,"�ก�-L�
�E�C�)=C Magnesium stearate >�G Colloidal 
silicon dioxide �(J��3������CN�ก*� 5 ��42 >�B3
�E��(��ก�-+�(J��C@++B3I�5�MA�,��ก�-+>  ��+���*ก
42A>�,��ก�4N�ก-�42A 15 KN "�ก�-L�4E�ก��(�G�C*�
5�$=C -�*��,>ก��0� >�G(�G�C*�5�$#����,I�
�C@+>�GP�(�*C�$=��=E�5-!�N��( 4-L,�2L=0���E��- 42A
F�BF�ก��4+=� >=+,F�����,42A 1 



3.�#=-���=��%�2=��                                         ก���Kก&��(�2I �42I 53�C=�C��DF�ก��IK+�ก�G��,=��IK+�ก�G42A�+B"�ก 
(Q42A13 z - �*��& C.5. j C2.5. 2560                            ���C���*H+Iก��F�BI��C@+�����?��C��42A)�*�H+I3*�2>ก��0��(QIก�(J�HC�+�  
                             ����� ���������� >�G5$G 
 

201 
 

 ����

� 1 =0���E��- F�ก�����2ICI��C@+ 
�7��	��ก�� 	�!��c  

mg / tablet 
Paracetamol 250 
Binder (Pregelatinized starch, Glutinous starch, Pectin) 2%, 4%, 6% 
Mg stearate 3 
Aerosil 3 
Lactose qs. 500 
 

3. ก��(�G�C*�5�$=C -�*��,>ก��0� 
3.1 ก��4+=� P�53�C�ML���,>ก��0�  
�-A,),>ก��0�"E��3� 3 ก�-C �E�C�4+=� 

P�53�C�ML���,>ก��0�+B3I�5�MA�, Moisture analyzer 
 -�4Kก�LE �P�-ก>ก��0�กN��>�GP�-,ก��4+=�  
5E��3$P� %loss on drying (%LOD) 

3.2 ก��4+=� ก���P���,>ก��0�H+I
ก��P� Angle of repose  

>ก��0�"E��3� 10 ก�-C �4)N��ก�3I>�B3
3-+53�C=0,>�G53�Cก3B�,��,ก�,),I�42A�P��,C�
5E��3$P� Angle of repose (θ) "�ก=0�� 

Tan θ = 53�C=0,��,ก�,),>ก��0� 
�-�C2��,ก�,),>ก��0� 

3.3 ก��4+=� P�53�CP��>�N���,),
I�กN��>�GP�-,ก���5�Gก�G �ก�3, 
 �E�>ก��0�42A�-A,�LE�P�-ก>�B3 F=NF�ก�G �ก
�3,���+ 100 C*��*�*�� 3-+(�*C���>�G5E��3$P� 
Bulk density ?KA,C25N��4N�ก-  �LE�P�-ก>ก��0�P��
+B3I(�*C�����,>ก��0� P�-,"�ก�-L��E�ก�G �ก�3,
42AC2>ก��0��(��B��5�MA�, Tapped density tester �5�G
ก�G �ก�3,"E��3� 300 5�-L, 3-+(�*C�����,>ก��0�
>�B35E��3$P� Tapped density ?KA,C25N��4N�ก-  
�LE�P�-ก>ก��0�P��+B3I(�*C�����,>ก��0�P�-,
�5�Gก�G �ก�3, 

3.4 ก��5E��3$P�5N� Compressibility 
index >�G Hausner ratio 

 �E�5N� Bulk density >�G Tapped density 
C�5E��3$P�5N� Compressibility index >�G Hausner 
ratio +-,=0�� 
 
Compressibility index = (Tapped density-Bulk density) x 100     

              Tapped density 

 
Hausner ratio = Tapped density 

             Bulk density 

 

4. ก��(�G�C*�5�$#����,I��C@+ 
4.1 53�C>(�(�3���,�LE�P�-ก (Weight 

variation) 
=�NC�-3�IN�,I��C@+"E��3� 20 �C@+ �-A,

�LE�P�-ก�C@+I�>�N�G�C@+H+I�5�MA�,�-A,3*�5��GP% 3 
�E�>P�N, �E��LE�P�-ก42A�+BP�5N��z�2AI>�G�(��%�?@��%
ก��>(�)-���,�LE�P�-ก >�G(�G�C*�5�$#����C
C���'���#=-��E��-  (BP, 2013)  

4.2 53�C>�@, (Hardness)  
=�NC�-3�IN�,I��C@+"E��3� 10 �C@+ >�B3

�E�C�3-+53�C>�@,H+IF�B Manesty Monsanto tablet 
hardness tester 5E��3$P�5N��z�2AI53�C>�@,>�G5N�
� 2AI,� �C���'��  

4.3 53�CP�� (Thickness) 
=�NC�-3�IN�,I��C@+"E��3� 10 �C@+ >�B3

�E�C�3-+53�CP����,�C@+I� H+IF�B Rhambold 
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thickness gauge 5E��3$P�5N��z�2AI53�CP��
>�G5N�� 2AI,� �C���'��  

4.4 53�Cก�N�� (Friability)  
=�NC�-3�IN�,I��C@+�E��- �G 15 �C@+ ?KA,

�LE�P�-ก�3CFก�Bก-  6.5 ก�-C ��CC���'���#=-�
�E��-  (USP36, 2013) ({+~���),��ก"�ก�C@+I�
>�N�G�C@+ �E��C@+I�4-L,PC+�-A,�LE�P�-ก �E��(F=NF�
�5�MA�,3-+53�Cก�N�� (Friability apparatus) 
4+=� F��-�����@3 25 �� �N���42 (rpm) �(J�
�GIG�3�� 4 ��42 P�-,"�ก4+=�  FPB�E��C@+I�
��กC�({+~���),��ก>�G�-A,�LE�P�-ก >�B3�E�C�
5E��3$P�5N��(��%�?@��%53�Cก�N����,�C@+I� 
��C=0��  

 

 

 
 

4.5 ก��>�ก�-3��,I��C@+ (Disintegration time)  
  =�NC�-3�IN�,I��C@+"E��3� 6 �C@+ F=NF� 
Basket-rack assembly �E�C�4+=� ก��>�ก�-3
��,�C@+I�H+IF�B�LE�ก�-A��(J��-3ก��, (Immersion 
fluid) >�G53 5�C��$P#0C*42A 37 ± 2°C ��CC���'��
�#=-��E��-  (USP36, 2013) 

4.6 ก���G��I��,�-3I�=E�5-!"�กI��C@+ 
(Dissolution test)  

=#�3G42AF�BF�ก��4+=� ก���G��I��,
�-3I�=E�5-!"�กI��C@+��CC���'���#=-��E��-  
(USP36, 2013) �(J�+-,�2L  

Apparatus: 2 (Paddle),   
Dissolution medium: Phosphate buffer 
pH 5.8, 900 mL,  
Speed: 50 rpm,  
Temperature: 37 ± 0.5 °C   

 ก��4+=� ก���G��I�-3I�=E�5-!"�กI�
�C@+4E�H+Iก���3, Dissolution medium "E��3� 

900 mL �,F�HD>กB3กB�ก�C (Vessel) 53 5�C
��$P#0C*42A 37 ± 0.5°C F=NI��C@+�,F�>�N�GHD 
=�NC�ก@ �-3�IN�,42A�3�� 5, 10, 15, 30, 60, 120 >�G 
240 ��42 5�-L,�G 5  mL H+I�E�>P�N,�ก@ �-3�IN�,
�I0 NF��N3,ก��,�GP3N�,>ก�F ��I (Paddle) 
ก- )�-,HD>กB3>�G�GP3N�,)*3��,��,�P�3ก- 
��  ���,F ��I 4�ก5�-L,42A4E�ก��=�NC�ก@ �-3�IN�,
"GF=N Dissolution medium 42A53 5�C��$P#0C*
�+2I3ก-�F�(�*C�$ 5 mL 5M�ก�- F�HD>กB3 ก��,
�-3�IN�,42A�+B>�B3�E��(3*�5��GP%+B3I�5�MA�, UV-Vis 
spectrophotometer 42A53�CI�35�MA� 243 ��H��C�� 
��MA�5E��3$P�(�*C�$�-3I�=E�5-!H+I�(�2I �42I 
ก- ก��|C���'��  

5. ก��4+=� �B�C0�4�,=D*�* 
 ก�� �(�2I �42I 53�C>�ก�N � ,�� ,
5N��z�2AI53�C>�@,>�G�GIG�3��F�ก��>�ก�-3+B3I
3*�2ก��3*�5��GP%53�C>(�(�3�4�,�+2I3 (One 
way analysis of variance (One way ANOVA)) 
>� G 3* �5 � �GP%53�C=-C�- � �% � GP 3N � ,�- 3 >(� 
(Pearson Correlation) H+Iก��F�BH(�>ก�C SPSS 
42A�G+- 53�C��MA�C-A� 95% (p<0.05) �(J��-3 N,�2L3N�C2
53�C>�ก�N�,�IN�,C2�-I=E�5-!4�,=D*�* 
 
'&ก���!�6�  

1. ก��(�G�C*�53�C=�C��DF�ก��IK+
�ก�G� ML�,�B���,=��IK+�ก�G 
 53�C=�C��DF�ก���(J�=��IK+�ก�G?KA,>=+,
H+I53�C>�@,>�G�GIG�3��F�ก��>�ก�-3��,�C@+I� 
��,=���G��IIK+�ก�G42A53�C��BC�B��N�,� >=+,F�
����,42A 2 � 3N��CMA���*AC(�*C�$��,=��IK+�ก�G��*+ 
>(O,�B�3�P�2I3 ��ก4*� >�G PVP K30 C�ก�KL� "G=N,)�
4E�FPB53�C>�@,>�G�GIG�3��F�ก��>�ก�-3��,I��C@+ 
C2>�3H�BC��*AC�KL��IN�,C2�-I=E�5-!4�,=D*�* (p<0.05) 
>�G�CMA��E��B�C0�42A�+BC�4+=� P�53�C=-C�-��%

100
weightinitial

weightfinalweightinitial
y %Friabilit ×

−
=
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�GP3N�,(�*C�$=��IK+�ก�Gก- �GIG�3��F�ก��
>�ก�-3��,�C@+I�42AF�B=��IK+�ก�G>(O,�B�3�P�2I3 
��ก4*� >�G PVP K30 +B3I Pearson correlation 
� 3N�FPB5N� R2 �4N�ก-  0.8337, 0.7978 >�G 0.9602 
��C�E�+-  ?KA,>=+,3N�ก��F�B(�*C�$=��IK+�ก�G42A
��*AC�KL�C253�C=-C�-��%ก- �GIG�3��F�ก��>�ก�-3
42A��*AC�KL� F��$G42A�CMA�F�B=��IK+�ก�G��*+>(O,+-+>(� 
��2�"����*��?%>�G>(O,�B�3H�+ � 3N�53�C>�@,
��,�C@+I�C2>�3H�BC��*AC�KL���C(�*C�$=��IK+�ก�G
��N�ก-� >�NC2ก��>�ก�-3��,�C@+I��IN�,�3+��@3 
��"��MA�,C�"�กI��C@+42AF�B=��IK+�ก�G��*+>(O,+-+
>(���2�"����*��?%>�G>(O,�B�3H�+ C2ก���N��
�-3�IN�,�3+��@3�CMA�=-C)-=ก- �LE� F��$G42AI��C@+42A
F�B>(O,�B�3�P�2I3 ��ก4*� >�G PVP K30 �CM A�
=-C)-=ก- �LE�"GC2�-ก&$G�(J��"�P�M�C253�CP�M+
�B�C�� �C@+I�4E�FPB F�B�GIG�3��F�ก��>�ก�-3
I�3���C�ก�KL�  

2. ก��4+=� 5�$=C -�*��,>ก��0���,
�E��- I��C@+�����?��C��H+Iก��F�B=��IK+
�ก�G��*+>�G(�*C�$�N�,� 

2.1 53�C�ML���,>ก��0�  
�(��%�?@��%53�C�ML�42AC2�I0NF�>ก��0� �CN

53�=0,�ก*��( H+I4-A3�(53�C�ML���,>ก��0�53�
�B�Iก3N� 3% P�ก>ก��0�C253�C�ML�=0,�ก*��("G
=N,)�FPB),>ก��0��ก�Gก��NCก-�>�G4E�FPBC2ก���P�42A
�CN+2 �2ก4-L,F�ก����กI��C@+��"4E�FPB�*+=�ก>�G
�+B�C@+I�)*3�CN��2I  �IN�,��ก@��CP�ก53�C�ML��AE�
�ก*��( �CMA�)N��ก�G 3�ก����กI��C@+ ��"4E�FPB
�+B�C@+I�42AC253�Cก�N��=0, (Shamsuddin et al., 
2001) (�*C�$53�C�M L���,),>ก��0�42A�+B"�ก
ก��5E��3$ loss on drying (LOD) �I0NF��N3, 
0.2-0.7% ?KA,5N���B�,�AE� "K,��"=N,)�4E�FPB %Friability 
=0,�+B H+I�z��GF��E��- I��C@+42AF�B(�*C�$=��
IK+�ก�G�B�I 

 
 ����

� 2 )���,��*+>�G(�*C�$=��IK+�ก�G�N� 53�C>�@,>�G�GIG�3��F�ก��>�ก�-3��,>�5H�=42A��ก

�-+�(J��C@+ >=+,�(J� Mean±SD (n=6) 
��!�(&�	�!��c�������ก�� ����(�#� 

(Kg) 
������&���ก��( ก 6� 

(��

) 
2% Pregelatinized starch 7.30±0.68 1.70±0.99 
4% Pregelatinized starch 7.35±0.77 1.72±0.18 
6% Pregelatinized starch 10.00±1.00 1.78±0.42 
2% Corn starch 8.25±2.26 0.94±0.19 
4% Corn starch 11.65±1.39 1.12±0.05 
6% Corn starch 8.70±0.97 0.44±0.68 
2% Glutinous rice starch 9.70±1.08 24.40±1.00 
4% Glutinous rice starch 10.95±1.21 29.89±0.39 
6% Glutinous rice starch 10.90±1.07 52.37±6.21 
2% Pectin 5.60±1.26 16.90±0.44 
4% Pectin 3.95±0.89 17.70±1.14 
6% Pectin 8.80±1.00 34.18±3.85 
2% PVP K30 7.90±0.84 5.66±0.91 
4% PVP K30 6.05±1.38 12.55±2.73 
6% PVP K30 12.00±0.52 17.40±0.46 
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2.2 53�C=�C��DF�ก���P���,>ก��0� 
 "�กก��4+=� � 3N�4�ก�E��- C25N��,��
ก���P���,>ก��0��I0NF��N3, 25-30 ?KA,>=+,3N�
),>ก��0�42A�+BC25�$=C -�*ก���P�F��G+- +2C�ก 
4E�FPB=�C��D�E��(��ก�(J�I��C@+�+B 

2.3 53�CP��>�N�>�G5N� Compressibility 
index >�G Hausner ratio ��,>ก��0� 
 53�CP��>�N�>�G5N� Compressibility 
index >�G Hausner ratio ��,>ก��0� >=+,F�����,42A 3 
5N� Compressibility index >�G Hausner ratio �(J�
5N�42A �ก53�C=�C��DF�ก���P���,>ก��0� "�ก
ก��4+��,� 3N� >ก��0�4�ก�E��- C25N� Compressibility 
index �I0NF��N3, 10.67-18.00 >�G Hausner ratio 
�I0N F��N 3, 1.09-1.22 >=+,3N�),>ก��0�42A �+BC2
53�C=�C��DF�ก���P�F��G+- ��F�BDK,+2  

3. ก��(�G�C*�5�$=C -�*��,�E��- I��C@+
�����?��C��H+Iก��F�B=��IK+�ก�G��*+>�G53�C
��BC�B��N�,� 

)� ก��(� G �C *�5 �$#����, �C @+I � 
(����,42A 4) �(J�+-,�2L 

3.1 53�C>(�(�3���,�LE�P�-ก�C@+I� 
 ��CC���'���#=-��E��-  (BP, 2013) �G �
I�C�- FPBC253�C>(�(�3���,I��C@+42AC2�LE�P�-ก
C�กก3N� 250 mg �+B ±5% >�GH+I4-A3�(�LE�P�-ก
I��C@+�CN53�C25N� RSD �ก*� 2% "�กก��(�G�C*�
� 3N��LE�P�-ก��,�C@+I�4�ก�E��- )N���ก$�%ก��
4+=� ��CC���'��  

3.2 53�CP����,�C@+I�  
 I��C@+42A���2IC�+BC253�CP����,�C@+I�
H+I�z�2AI 5.00 mm >�GC253�CP��=CAE��=C���MA�,"�ก
5N�=N3�� 2AI,� �C���'��C25N��B�IC�ก (± 0.05) 

3.3 53�C>�@,��,�C@+I� 
 H+I4-A3�(5N�C���'��53�C>�@,42A�*ICF�BF�
I��C@+5M� 4-10 Kg ก���Kก&���, Berthoumieu D 
>�G5$G � 3N�53�C>�@,��,�C@+I��KL�ก- >�,42AF�BF�
ก����ก�-+ (Berthoumieu et al., 2010) +-,�-L�
=�C��D(�- �G+- 53�C>�@,��,I��C@+FPB�PC�G=C
H+I(�- >�,42AF�BF�ก����ก�-+�+B "�กก��(�G�C*�
53�C>�@,��,�C@+I�4�ก�E��-  �CMA���ก�-+I��C@++B3I
>�,�4N�ก-� � 3N�P�ก(�*C�$=��IK+�ก�G��*AC�KL�
53�C>�@,��,�C@+I�"G��*AC�KL�>�ก�N�,ก-��IN�,C2
�-I=E�5-!4�,=D*�*42A�G+- 53�C��MA�C-� 95% (p<0.05) 
>�G53�C>�@,��,�C@+I�C253�C=-C�-��%H+I��,ก- 
(�*C�$��,=��IK+�ก�GH+IFPB5N� R2 C�กก3N� 0.95 
F��E��- I��C@+42AF�B=��IK+�ก�G4-L,=�C��*+  

3.4 53�Cก�N����,�C@+I� 
 "�กก��(�G�C*�53�Cก�N����,�C@+I�
4�ก�E��-  � 3N��CMA�C2(�*C�$=��IK+�ก�G��*AC�K L� 
53�Cก�N����,�C@+I�"G�+�, ��CC���'��4-A3�( 
53�Cก�N��53��B�Iก3N� 1% ?KA,"G�P@��+B3N��E��- 
I��C@+�����?��C�� 53�F�B(�*C�$=��IK+�ก�G
42A�Kก&�F��N3, 4-6% "K,"G4E�FPB�E��- I�C253�Cก�N��
�+B��CC���'�� 
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 ����

� 3 5�$=C -�*��,),>ก��0�42AF�BF�ก����ก�-+�(J�I��C@+�����?��C�� >=+,�(J� Mean±SD (n=3) 
��!�(&�	�!��c��� 

�������ก�� 
%LOD Angle of  

repose (º) 
Bulk 

Density 
(g/cm3) 

Tapped 
Density 
(g/cm3) 

Compressibility 
index 

Hausner 
ratio 

2% Pregelatinized starch 0.4±0.03 25.39±0.06 2.716±0.010 3.146±0.049 13.68 1.16 
4% Pregelatinized starch 0.3±0.13 26.12±0.10 2.665±0.006 2.994±0.031 11.01 1.12 
6% Pregelatinized starch 0.6±0.04 27.04±0.10 2.682±0.014 3.026±0.055 11.36 1.13 
2% Glutinous rice starch 0.2±0.14 23.85±0.69 2.661±0.010 3.094±0.026 14.01 1.16 

4% Glutinous rice starch 0.4±0.08 27.36±0.12 2.691±0.002 3.013±0.021 10.67 1.12 

6% Glutinous rice starch 0.3±0.13 25.83±0.15 2.650±0.002 3.232±0.002 18.00 1.22 

2% Pectin 0.4±0.19 24.19±0.12 2.674±0.001 2.918±0.018 8.34 1.09 

4% Pectin 0.5±0.07 26.12±0.10 2.696±0.009 3.030±0.026 11.01 1.12 

6% Pectin 0.7±0.17 25.35±0.98 2.682±0.014 3.084±0.071 13.03 1.15 
 
 

 ����

� 4 5�$=C -�*��,�E��- I��C@+�����?��C�� >=+,�(J� Mean±SD 

 

3.5 �GIG�3��F�ก��>�ก�-3��,�C@+I� 
 "�กก��4+=� � 3N��C@+I�4�ก�E��- C2
>�3H�BCF�B�3��F�ก��>�ก�-3C�ก�KL��CMA�C2(�*C�$
=��IK+�ก�G��*ACC�ก�KL� �CMA��E��B�C0�42A�+BC�4+=�  
Pearson correlation �GP3N�,(�*C�$=��IK+�ก�G
>�G�GIG�3��F�ก��>�ก�-3��,�C@+I�42AF�B=��

IK+�ก�G��*+>(O,�B�3�P�2I3>�G��ก4*� � 3N�C2
53�C=-C�-��%ก-� H+IC25N� R2 �4N�ก-  0.9714 
>�G 0.8726 ��C�E�+-  4-L,�2L�CMA�F�B=��IK+�ก�GF�
(�*C�$ 4-6% ��,�E��-  � 3N��E��- I��C@+42AF�B
=��IK+�ก�G>(O,+-+>(���2�"����*��?% "G>�ก�-3
��@342A=�+ ��,�,C�5M� >(O,�B�3�P�2I3 >�G ��ก4*� 

��!�(&�	�!��c 
����������ก�� 

Weight variation 
(mg) (n=20) 

Thickness 
(mm) (n=10) 

Hardness 
(Kg) 

(n=10) 
Friability (%) 

Disintegration time 
(min) (n=6) 

2% Pregelatinized starch 499±2.02 4.99±0.04 9.10±1.07 1.38 40.59±5.26 
4% Pregelatinized starch 499±2.38 4.98±0.04 11.95±0.80 0.95 35.84±3.11 
6% Pregelatinized starch 505±2.63 5.05±0.05 12.80±0.42 0.88 56.61±1.03 
2% Glutinous rice starch 498±2.71 5.01±0.02 6.00±0.58 2.33 27.06±2.12 
4% Glutinous rice starch 503±5.36 5.03±0.02 9.45±0.44 1.06 39.05±9.14 
6% Glutinous rice starch 500±5.47 5.01±0.05 12.4±0.66 0.95 61.17±4.03 
2% Pectin 503±4.27 5.04±0.05 9.55±0.76 0.98 34.45±3.96 
4% Pectin 500±1.78 4.94±0.04 10.25±0.75 0.64 78.35±1.27 
6% Pectin 502±6.99 4.96±0.04 12.15±0.47 0.40 87.29±6.36 
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��C�E�+- >�GC253�C>�ก�N�,ก-��IN�,C2�-I=E�5-!
4�,=D*�*42A�G+- 53�C��MA�C-A� 95% (p<0.05) ?KA,
>=+,FPB�P@�3N�>(O,�B�3�P�2I3>�G��ก4*��(J�=��42A
C253�C=�C��DF�ก��IK+�ก�G+2C�ก (Good binding 
capacity) H+I4-A3�(I��C@+��*+42AC2ก��(�+(�N�I�-3
I�4-�42 (Immediate release tablet) 53�C2�GIG�3��
42AF�BF�ก��>�ก�-3�CN�ก*� 30 ��42 �IN�,��ก@��C
�E��- I��C@+�����?��C��42A4+=�  C2�GIG�3��42A
F�B F�ก��>�ก�-3��,I��C@+C�กก3N� 30 ��42 
��MA�,"�ก�B�,ก��4+=� 53�C=�C��DF�ก��IK+
�ก�G��,=��IK+�ก�G =0���E��- 42AF�B"K,�CNC2ก����*C
=���N3I>�ก�-3F�4�ก�E��-  >�GF�ก�G 3�ก����ก
�-+�C@+I�=�C��D�+>�,42AF�BF�ก����ก�C@+�,�+B 
��MA�4E�FPB53�C>�@,��,�C@+I��+�,>�G�N3IFPB
�GIG�3��F�ก��>�ก�-3��,�C@+I���@3�KL�  

3.6 ก���G��I��,�-3I�=E�5-!"�กI��C@+ 
 I��C@ +�����?��C��42A F �B ��* +>� G
(�*C�$��,=��IK+�ก�G�N�,ก-� D0ก�E�C�4+=� 
ก���G��I��,�-3I�=E�5-!"�กI��C@+ >=+,)�F�
�0(42A 1  
 "�ก�0(42A 1 � 3N�ก��(�+(�N�II���,
I��C@+42AF�B(�*C�$��,=��IK+�ก�G>(O,+-+>(� 
��2�"����*��?%�N�,ก-� C2� -ก&$GFก�B�52I,ก-� 
H+I(�+(�N�II���กC�42A �3�� 120 ��42 F�
(�*C�$ 74-99%  =E�P�- I��C@+42AF�B>(O,�B�3�P�2I3
�(J�=��IK+�ก�G � 3N��CMA���*AC(�*C�$=��IK+�ก�G 
C2 >�3H�BCF�ก��(�+(�N �II �� +�,>� GF�B
�GIG�3��F�ก��(�+(�N�I���C�ก ?KA,=�+5�B�,

ก- �GIG�3��42AF�BF�ก��>�ก�-3 H+I� 3N��E��- 
>(O,�B�3�P�2I3C2ก��(�+(�N�I�-3I��B�F�(�*C�$ 
30-65% 42A�3�� 240 ��42 �E��- I��C@+42AF�B��ก4*�
�(J�=��IK+�ก�G � 3N��CMA���*AC(�*C�$=��IK+�ก�G 
ก��(�+(�N�II��CNC253�C>�ก�N�,ก-� H+IF�B
�GIG�3��F�ก��(�+(�N�IFก�B�52I,ก-�>CB(�*C�$
��,53�C��BC�B���,=��IK+�ก�G��*A C�KL�  ?KA ,
=�+5�B�,ก- ก���Kก&���, Khule NR >�G5$G 
(Khule et al., 2012) H+I� 3N�42A�3�� 240 ��42 
�E��- 42AF�B ��ก4*��(J�=��IK+�ก�GF�(�*C�$ 2-6% 
C2ก��(�+(�N�II���กC� 60-70% �CMA��(�2I �42I 
(�*C�$I������?��C��42A(�+(�N�I��กC�"�กI�
�C@+42AF�B=��IK+�ก�G�N�,��*+ก-� � 3N�=��IK+�ก�G
��*+>(O,�B�3�P�2I3"G(�+(�N�II���กC��B�I42A=�+ 
��,�,C�5M���ก4*� >�G >(O,+-+>(���2�"����*��?% 
��C�E�+-  +-,�-L�C253�C�(J��(�+B3N�"G=�C��D�-.��
I��C@+��ก�4�*���*A� (Sustained release tablet) H+I
ก��F�B=��IK+�ก�G��*+>(O,�B�3�P�2I3P�M���ก4*��+B 
?KA,=�+5�B�,ก- ก���Kก&���, Peerapattana >�G
5$G 42AF�B Pregelatinized glutinous rice starch �(J� 
hydrophilic matrix ��MA��-.��I��C@+��ก�4�*���*A�
H����H���� (Propanolol) H+IF�B PVP K30 �(J�
=��IK+�ก�G (Peerapattana et al., 2010) >�G
ก���Kก&�ก��(�+(�N�I�-3I�=E�5-!�����?��C��"�ก
I��C@+42AF�B��ก4*��(J�=��IK+�ก�G (Srivastava et al., 
2010) � 3N��CMA�F�B��ก4*�F�(�*C�$ 10% "GC2
�-ก&$Gก��(�+(�N�II�>   Zero order kinetic  



3.�#=-���=��%�2=��                                         ก���Kก&��(�2I �42I 53�C=�C��DF�ก��IK+�ก�G��,=��IK+�ก�G42A�+B"�ก 
(Q42A13 z - �*��& C.5. j C2.5. 2560                            ���C���*H+Iก��F�BI��C@+�����?��C��42A)�*�H+I3*�2>ก��0��(QIก�(J�HC�+�  
                             ����� ���������� >�G5$G 
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(A) 

 
(B) 

 
(C) 

 
�)	

� 1 ก���G��I��,I������?��C��42AF�B=��IK+�ก�G  

(A) Pregelatinized starch, (B) Glutinous rice starch 
>�G (C) Pectin 42A�3���N�,� 

 
�;!	���(&���9	'&ก���!�6� 
  ��*+>�G(�*C�$=��IK+�ก�G42AF�BF��E��- 
I��C@+�(J�({""-I42A=N,)��N�53�C>�@, �GIG�3��

F�ก��>�ก�-3 53�Cก�N�� >�Gก��(�+(�N�II�
��,I��C@+ �CMA���*AC(�*C�$=��IK+�ก�G"G=�C��D
��*AC53�C>�@,>�G�3��42A F�B F�ก��>�ก�-3�IN �,C2
�- I=E �5-! 4-L ,I- ,�(J��(�+B42A =N ,)�4E �FPB �ก* +ก��
(�+(�N�II���ก"�กI��C@+�B��, H+I�z��G�CMA�F�B
>(O,�B�3�P�2I3>�G��ก4*� ก����M�ก��*+>�G(�*C�$
��,=��IK+�ก�G4E�FPB=�C��D��ก>  P�M��-.��I�
�C@+FPB�+B�-ก&$Gก��(�+(�N�II���C42A�B�,ก���+B 
 
ก!  !ก���	��ก�� 

  )0B 3* "- I���� 5�$5$G�#=-���=��% 
CP�3*4I��-I�� �������2 F�ก��=�- =���+B��3-=+� 
=���5C2 ��(ก�$% �5�MA�,CM� >�G=D��42AF�ก��4E�
3* "- I  >�G���� 5�$�-ก3*4I���=��%(�G"E �
PB�,(�* -�*ก��=E�P�- 53�C�N3I�P�M�FPB5E�>�G�E�
>�G�E��3I53�C=G+3ก���+ก���Kก&�,��3*"-IF�
5�-L,�2L  
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