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 ���� ����	
 ���� ���� �� ����� ���� �� ����� �� �

)34  �$36 &�
�' ����  ( (��*pH  �� &+,- �� ���.


&� /��,� 0 1���	� ����	* 2�� 34� ( 34��  0 1

��(0�'.�� ) ��Microorganisms&� 56�� � (  �� .��4

�8�	�0 ���� �� ��  34� 56�� �9 ��� ���( 1�3:�� 1��

&� 2;�<� &�(�=�� >��� ��4 )1 .( �3
� &*3�'�@

)Dental caries1��A�� ( ( ) B��
����@ 1��Periodontal 

diseases1��A�� C�� �� >��4 &
� 6 1��A�� (� (  1��

��	
 &
��� &� ��  DE@ F�=G$ �;6 �� ���4 C� .34��

1��9�� �'�$ �9 &
3
�  &
��� �� � �� �9 ���A<� ( ��

&� ��H� �3
�� ��I�  ��4)2.(  

 �3
� &*3�'�@ �9 �34 ���� &��- �� �K�� B�� ��

1��A�� ( ��(0�'.�� �� L��$� �� B��
����@ 1��  M�N� 1��

 3,�	� &
3
� DE@ ��)1�( 1��9�� ON
 �9 C� ��  �� ��

 1��P�� �� ��34 C4(� &��- �� &*3�'�@ ��:��K ��H�

��(0�' C�� &Q�;:� ( �;6 �R�� &6�
  &�(�=�� ��;S 1��

 �
�* �� ON
 &���0� .�' ����
 /S�� &*3�'�@ �� ����

 �DE@ �3�T�@ �:��� �� L��$� �� ( 1��A�� 3
(� �� U�-

 �� ��4� ���	� ��9O���0V M�	�'  �' &,�Q�� 1��)3.(  ��

��G
 �9 ��� ���( &W��$ F��P 3��4 B�� C�  �3,��

D�9��@��' ON
  U�X- ��) Y
�$�� �(�* 1��

) Y
�$�� Y9�9��@��'Streptococcus mutans ( (

) Z�,����' Z�9�9��@��'Streptococcus sobrinus (

F�'����9[ ( &*3�'�@ �S�G�@ ( \(�4 �� �� &�  C� .34��

1��9�� 0 �(�* (� ��3�����9 3
���P ��  �6�' �� � ��

���� �� �3
�� �3
0 �� ���P ( 3,,9 �.�Q�����  �� &���pH 

&� C���@ 3,4�� )1.(  1��9�� �9 �' C� �� ��N�6

 �� &*3�'�@ 0�]V &;^ ���9�S �Y
�$�� Z�9�9��@��'

&� �3
� 1�,��  34��)4.(  

@ &,��� ��W_&
3:� ��3
� &*3�'�  1�,�� &;�� &��0
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�  `��<$ 56�� �9 �' &
3
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 &:K�� 3�34pH  ( �3
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&
3:� &� �3
� &��0  &:K�� �S .34��pH  3���@

W,$ ( �' DE@ M	�Q�����DE@ �  &S�9 ��:A� �� 1��

 �� &S�9 �S ��H� �� ���P &�����9��pH  3,��S ��H� 1��

&
3:� �3
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�$�� Z�9�9��@��') Y
�$��

�
�* ( (Z�,����' Q�$ �� M;�S��� �� F�'����9[ 1�� 3�

3�'  ��A<$ B�X�� ��,6 �� 2�:K &QV 1��

��3�����9  �S 56�� ��pH C���@ ��  �� ( &
��� 3� 0 �$

&
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� &� �3
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 �* .3
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 B��:$ �� &8�	� �V �G*�� �� 2P�$ �&*3�'�@ �S�G�@

&
3:� C�� &
3:� ����(� ( &��0  ��� �34)5 .( C����,�

 1�,�� `��<$ F��4 ����,�� 3,��S �� �3
� &*3�'�@

�(�* �'�$ �9 �' �3
� �@��' 0 &^�- 1��D�9�  ��

&� e� 1��9�� C� .3��  �'�$ 3�� FA6 C� f�H
 1�� ��

C�	�� ) &���Adhesins �34 FX�� &P.� D0�
 1�G] �� (

��9�;* ( 0(�9�' ��I� �� M;�S��� �� (  �34 .�,' 1��

.9�;* �'�$ 0� 	
�$ &� >AH$ ��  56�� ���W
 �� ( 3,���

 �� &R��� ��H� ( 3�' 3�Q�$pH � C���@& ) ��46  (7(.  

��h
 &:��� �[�X�� 0 ��� �'  ( &�(�� �����*

&
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1��A��  >��� �� �Q�' �.� 3,_ ��3P �3
� ( ���� 1��

 ��� &��] ( &P�4)8( 0 1���	� ���3� &=4.@ ��Wj �� .

���@ ��,6 �� �����*  1��(�� �:'�$ 1�� 1 ��� �' 3�3�

�34 3
 )9.(  ��� F�( 01980  0 ��� �' �� O��*
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���� F�	
��@ �� B�:S &=�m�Q��� &:��� ����9�$
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130 .( 1��A�� ���^�X- ���� 1��9�� &�0  1��

1��A��  ( Y
�$�� Z�9�9��@��' 3,
��) &
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 �9 �+Q ( �3
� o�R' �� B�X$ (Y�Q��H,�� Z�
��(��S�@

 1�NQ 56�� ( �' &
3
� DE@ F�=G$ 1�� f0[ L�4

&� ���.�� �� `�'V �3� p3� �� ���4  1�� BV F��6

 3K &� &:��� &
� 6 34�� )14.(  

&�
V ��(�N� q��	* �� ���$ ��  ( �H�	� �&=�$���

&*r�( �9 &;��6 ���� �� /�N�$ 1��A�� 1��  &�0

1��9��  � (���] ( C�	9�$ 3�Q�$ �M��W$ �B�X$ 3,
��) ��

&� ��P p3�  &
���� 1r$��' �� ��,6 �� �3,��

&�
V C�.8���  &
���� ��$���&� ��S�* �h
 ��  C� .��4

q(�  &�(�� F��6 �� ��(�N� 56�� �&
���� C�.8��� 1��

&A
  ���.�� &�(�=�� f�� �	�0 1(� �� �I� ��� ( 3
�4

&
3�4�
 ( &�c] ��� .3
�3
  ��-�,4 &6�,�� &:��� 1��

�34 &� &6�,�� &�	�0 B�:S ��� F��4 �9 3
  �9 3,4��

&� �A�� 3K ��Q�:S 3
�$1�  3,4�� ��4� 3� � ���	� &�0)15.(  

q�.* 0 &W��$ F��P �3:$  3K ��Q�:S &A;6 ��

 c] ��,6 �� ����	* ��� �� �9 &$���9�$ &�(�=��  ( ��

&
3�4�
 &� p�X� &:��� 1��  1�� 3� � ���	� � ��4

���9 fE6 �3
� ( ���� ��E' ) 3
15-23(.  q0�

�9�$ C� 1��8G�@ ( &
���� �� L���� 1���0 3� �$ ���

&� L�<� bR' �� 1��9�� B�X$ ��W�  ����9�$ C� .34��

&� 3,4�� ��4� ��I� �
� 6 3
(� 13�� �� �*  3,
�$

��Q�:S C� 0 F�P � ��4 1��9�� �9  3
��* ��P M;�S��� �� ��

 3,,9 B�A6)9.( 

 ����9�$ 1�	=� �� &'��� ��K�� �:Q�R� 0 p3�

 ��� �' &�,' `� �� �9 F	6 ( �9�' ��E* F��4 &:���

����	* �V 3� � �� �� ( ��4� 1  ���4 �+Q �� ( �3
� �� ��

) �3424 &;^ F��6 0 &4�
 M;�S��� F�=G$ ��3P �� (

�V �� ( ��-��@ �3
� &*3�'�@ ���� �' �� � �� ���4 

 .�' ���9 �	��N� B���,�' ( �=��$�� ��=�'�@ &���*

&� ���� ���^ C�3� O�(r@ C� �� � ^ ��K�S  �9 ��4

$ C�8
���s ������� �' ( &:��� ����9�$ ���4  B�X$ ��

Y
�$�� Z�9�9��@��' 1��9��  Z�9�9��@��' (

 Z�,����')O���0V (� �� (&� ���� 4��.3  

  

��(� )�* � ��  

"#�  $�%�&� '#��& ( �#�#�)��� : (� 0 /�N�$ C� ��

) Y
�$�� Z�9�9��@��' ��3
��' ���'ATCC 35668 (

) Z�,����' Z�9�9��@��' (ATCC 27607 ��� �' (

���' C� .34  �����X6 �4�8�V �G9 ���� ��  ( .t� 1��

) `;PBrain heart infusion broth( )Quelab �G9 (

 �3� �� ( 3
34 ���18 -20  ���4 �� �6�'CO2 50 

�
�<��* �3^��  .3
34 1�c*  

  

��%+ ( �,	�- .��	��/  "#�& �%: ) �E*Rabia, 

Irangolab, Iran) �9�' �(Varda, Varda Co., Iran ( (

.�,G* F	6 )Veshand, Keshtzar Sabz Co. Iran(  ��

���� �' .34 1�3��- &:��� ����9�$ ��,6  &���* ���4

) �=�'�@Persica, Pursina pharmacy, Iran) ( 1(��

(������� ( \�,:
 �D�	� ���*) �=��$�� �Matrica mouth 

wash, Barij Essence Pharmaceutical Co., Iran (

)(&
�AQV �
���� ���X6 1(��  B���,�' ()Cinnamol, 

Goldaru Co. Iran) ( ( �T,] &;=Q(�3�� ���X6 1(��

( C�_�� �P�' �'�@ ��<�� F* (F� ����  .34 ��W$ .�


) �h;] �� F	6 ( �9�' ��P� ��W$ �(3� �E*w/v ( -10 

���� ( 3^�� ���4  1(� �� �9 ��G�-�' ���'� /��R� ��

���� 1(�� &��P  :�=�'�@) ��� �34 v�� ���415  �� ��RP

15  :�=��$�� ��V ���Q &;��30  �� ��RP20 &;��  ( �V ���Q

B���,�'  :25  �� ��RP30 ;��&  ��P ��� �' ���� (�V ���Q

1�(�,S ( f�;6 �3=G
� �� O�(r@ C� .�S�*  C��
 1��

 �O�(r@ C� �� 1���V �:��� .34 f�H
 ��W ^ ��8G
�

 ( &:��� ����9�$ ��,6 �� F	6 ( �9�' ��E*

���� ���4  ��,6 �� B���,�' ( �=��$�� ��=�'�@ 1��

���� ���4 &� &���* 1�� .34��  
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 ���� 0���1 �2�3�4! ( 5�6/� .��7 ���

$���	�  ��8	9:�)	/(� 	� ;(� "� : ��3P &'��� 1��

1��A�� F��6 &*3,�	_ ( M;�S��� F�=G$  q(� 0 0

1��9�� 0 f39 �� 0 .34 ��� �' ��;@���$(�=��  �m�$�@ 1��

 �G918  �$24  �� ��6�'TSB )Triptic soy broth F��9 (

0(�9�' 3^�� �� �� �34 1��9�� 0 Yw' .34 ��W$  1��

 M�
 B��:� &$�(39 ���� C� �� ��S�� 34� ��  ��W$ 3,Q��S

 .34250  ���_ �� �� &�����9�� ���	
�w'�' 0 ���Q(�=��

���$(�=�� ��  �� .34 ��� B�N�
 ��;@8  �� ���_

���$(�=��  �@ x<G� &�����9�� ���	
�w'�' �� �� ��;@

���_ .3
34 W,$ 3��4 1������ 1(�� �   F���' �G9

��;@ bR' .3
���  �3� �� ( 34 �3
�4�@ ��24  �� �6�'

 1���37  ( ����CO2 50 f�* 3^�� �
�-  3:� .34 1�c*

 �4c* 024  ��� B�;�� �6�'  ���	
�w'�' ( &�c]

B�;' pc� ��h,� �� &�����9�� ��] �� ��
��=
E@ 1��  

 ��� ��=$ �34 �� C�	4 C�� �� FX�� �' �G�	4 .3
34

 �� ��$��300  ���Q(�=��PBS )Phosphate buffered 

saline1��9�� .�S�* f�H
 (  29 ( ����� �� FX�� 1��

 �� ���_250  B�
�$ ���Q(�=��96  0 3:� .3
34 ���+$ 3^��

15 ���_ ������� �N�P� ��;@ ( ��;<$ ��  �� &;�� �� ��


�4 �G- �$ 3
34 ��� ��P ��8G���0V �G- 0 3:� .3

 ��;@ �34  �3� �� ��5  �Q��( B��	��9 �� �N�P�2  3^��

y
� y
� ���0 �3� C� �4c* 0 3:� ( 3
34 1.��V  1��

��P /��� 0 &S�K  ��;@ ���  ��	4 1�W4 �V ��	� �� ��

 �$ 3
34 ��� ��P ��8G���0V 1��� �� ��� �� ( 3
34

 �� M;�S��� &A9 OH,' Yw' .3
�4 �G- �S�K �;�'(

 ���9200  B�	�E* ���' 3�' ���Q(�=��33  �� �� 3^��

B��	��9 y
� 1��
 �c� ( �S�* ���^ ���_  �Q��(

y
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Abstract 
  

Introduction: Evidence indicates the role of mutans streptococci (especially Streptococcus 
mutans and Streptococcus sobrinus) and Lactobacilli in initiation and 
development of dental caries. The aim of this study was to investigate the effects 
of some natural compounds on biofilm formation and growth of Streptococcus 
mutans and Streptococcus sobrinus and compare their effects with three herbal 
mouthwash products.  

Materials  

& Methods: 

In this laboratory study, natural products (honey, vinegar and rosewater) and two 
strains of Streptococcus (S. mutans, S. sobrinus) were used. First the adherence 
and biofilm formation of the pathogenic strains were investigated and then the 
effects of natural products on adhesion of pathogens was evaluated. In both teats, 
microtiter plate assay was used. In addition, the inhibitory effects of these 
compounds on the growth of Streptococci were investigated. Finally, the effects 
of these compounds were compared with those of three herbal mouthwash 
products. Data were analyzed with SPSS 15 using independent-samples test and 
Excel software program. Statistical significance was defined at p value < 0.05. 

Results: S. mutans and S. sobrinus expressed strong (OD=2.5) and moderate (OD=1.53) 
adherence, respectively. Vinegar, rosewater and honey reduced biofilm formation 
by Streptococcus mutans up to 66.45%, 66.18% and 66.43%, respectively. 
Comparison of natural compounds and herbal mouthwash products showed that 
the three mouthwashes did not have significant differences (p value < 0.05) in 
reducing pathogen binding. Rosewater was less effective than the other 
compounds in the reduction of pathogen binding. The results indicated that 
vinegar and the three mouthwashes had inhibitory effects on the growth of 
Streptococci.  

Conclusion: Observations showed that these natural compounds, particularly vinegar and then 
honey, were able to reduce biofilm formation by cariogenic pathogens. Therefore, 
use of these compounds can be effective in preventing and controlling dental 
caries by reducing the binding of Streptococci. 

Key words: Dental caries, Streptococcus mutans, Streptococcus sobrinus, Biological products, 
Herbal oral rinse. 
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