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O��� ��!� �� � &�� &�#� ��5��# ��
> �G� ���37  �$��

	����  7�! �� �#�
24 .������
 ��
J�# O��� ��  	�o�� 4��9

O��� �� ������ I# ���� ~�� �� +'� I#  Q�*� ��
> �G� ���

 Q#
-� �� a�#��MBC .�� ��?�
 �o� ��  

�%�!� 2�?���  

&I#��# �#�� ���^! ��`�� �X, ���
 )Zone of inhibition( %

&�#� i�� �� ��  �#U?#SPSS  � '�20  <�� ��one way 

ANOVA 4�)���! �'��5! � O?�
 �#�, ���!> U�8��> ��
!  ��

 	�
9 <�� ��(Tukey) O?��f� 7�
A )0001/0=α.(  

  

�	�'� ��  

��� 2�?���  

 �'��5! � ��!
���?� b�
9 _��!I> ��
! +'� O�
(� Q#U�!

 %[��?� ���$ ��5/18% &I#��#  ����
 ���
) ���$1(.  

 _��!I> ��
! +'� ��� ��
� 	8�)Y H��( I# ��

&I#��#  a�� ���
183/0  ����
 4��S9)���$ 1(.  

 �#�5!pH ��
��  �o� ��
! +'� ���5/4  ����
 �W��]!

)���$ 1(.  

 ��'��@ Q
!I> H��( I# +'� �� �
$
! 	��S! �#
! Q#U�!

&I#��#  � �� ���
28/0%  ����
 4��S9)���$ 1(.  

#�
?�
? +��! 	'������� HMF ��
�� �� �� +'� �

b�
9 a�� &�#� y� *9 ��!
9
?���Jn�#  mg/kg8 

&I#��#  ����
 ���
)���$ 1(.  
  

3��41. �5) 6(/ ��"7585.� � �"�.�.� 9�.�5:# 

������ ��	
��  
���

���  

 � ������ �
�����

��
���� 
��	� 

5/18% ���	
 �
���  1 

183/0 ��
  2 

5/4 pH 3 

28/0% ����� �
��  4 

8mg/kg ���
���

��
��  �!� �"  5 
  

������ �%�/! 	�B�� ����  

) 6'�� ��*��# Q
!I> I# &��L��# ��Disk diffusion �X, (

Oo�� ���^! ��`��  ��) _��!I> ��
! +'� ��� ! ���
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&���]! 3/9  �9ppm1200�� ( L.Casei %L.Rhamnosus 

�L.Plantarum &I#��# .����
 ���
  

&�#� i�� �� ��  �#U?#SPSS  � '�20  <�� ��one way 

ANOVA 4�)���! �'��5! � O?�
 �#�, ���!> U�8��> ��
!  ��

.O?��f� 7�
A 	�
9 <�� ��  

 ���$ ��2 Oo�� �2#  �� +'� ��� ! ��� ��

 ��

+����
���  I# [�24 %48  �72 �#�, ���!> 	���� ��
! O���

O?�
 HW( a ������ � &�!> O��Oo��ppm  1200  ���^! �2#

	^$
9 +��,  ����

 �� �� #�) O�0001/0p value<.( 

 Oo�� 4��S9 I# �S�ppm 1200 �! Q#
-� �� Oo�� 4��9�2

9 %���^!e +J�) �� �'��5! �)��J� �� ��

 �� �� Q> ��21.(  

) +J� HW(1 ���^! ��`�� �X, (L.Casei  ��24  O���

 ���` ��#mm 11  I# �S� � �
�72  �� O���mm 12  _�#U?#

Q> I# [� O?�� L.Plantarum  �L.Rhamnosus  r�9�9 ��

 ���^! ��`�� �#�#� mm5/10  �9  ��24  �� ���
� ��# O���

 O�f
 I# [� Q#U�! 4�#72  �� r�9�9 �� O���mm 11  �

10 .O?�� _�#U?#  

 
3��42. ;<=>�? *.@  *� 6(/ A�'B
 C�+6.D��5'EF 
�5) 
D ) 0001/0<p value(  

 
 
 
 
 
 
 
 
 
 
 
 
 
  

���5��1) C���
 
.K�� 
("�L
 .mm =>�? (1200 ppm  6.D��5'EF 
�5) 
D *� 6(/  

  

���
�  �!
"�#�$ !
"�#�$%��
#�&'  � (!�)���  �!
"�#�$ 

�*��) ,�-�
�� (�#� ± �
�/� 0��1�� �*��) ,�-�
��  (�#� ± �
�/� 0��1�� �*��) ,�-�
��  (�#� ± �
�/� 0��1�� 

  
�	�!  

���  
)ppm( 

24 48 72 24 48 72 24 48 72 

3/9 a 00/0±  00/0 a 00/0±  00/0 a 00/0±  00/0 a 00/0±  00/0 a 00/0±  00/0 a 00/0±  00/0 a 00/0±  00/0 a 00/0±  00/0 a 00/0±  00/0 

75/18 b 09/0  ± 17/1 b 20/0 ± 57/1 b 20/0 ± 57/1 a 26/0 ± 47/0 a 35/0 ± 57/0 a 35/0 ± 57/0 a 27/0 ± 27/0 a 33/0 ± 33/0 a 33/0 ± 33/0 

5/37 c 31/0 ± 22/4 c 23/0 ± 40/4 c 28/0 ± 57/4 a 58/0 ± 90/1 a 71/0 ± 03/2 a 71/0 ± 03/2 ab49/0 ± 20/1 ab56/0 ± 33/1 ab62/0 ± 40/1 

75 d42/0 ± 80/5  d30/0 ± 27/6  d20/0 ± 37/6 b53/0 ± 00/5 b52/0 ± 13/5 b40/0 ± 27/5 bc17/1 ± 93/3 bc22/1 ± 03/4  bc22/1 ± 03/4 

150 e15/0 ± 30/6 d09/0 ± 37/6 d07/0 ± 53/6 b46/0 ± 92/5 b46/0 ± 92/5 b61/0 ± 22/6 c92/0 ± 43/5 cd95/0 ± 80/5 cd00/1 ± 90/5 

300 e13/0 ± 36/7 e17/0 ± 71/7  e40/0 ± 17/8 bc40/0 ± 91/6 bc38/0 ± 04/7 bc38/0 ± 26/7 c33/0 ± 67/5 cd29/0 ± 88/5 cd50/0 ± 28/6 

600 f17/0 ± 52/8 f14/0 ± 57/9 f15/0 ± 20/10 c29/0 ± 10/8 c29/0 ± 10/8 c26/0 ± 40/8 cd20/0 ± 80/6 de15/0 ± 10/7 de23/0 ± 43/7 

1200 g32/0 ± 6/10 g32/0 ± 2/11 g19/0 ± 77/11 d39/0 ± 2/10 d43/0 ± 3/10 d33/0 ± 5/11 d52/0 ± 14/9 e21/0 ± 90/9 e36/0 ± 2/10  

11 11/7
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���5�� 2. ;<�'�0 6"��; *� =>�? O"��%� *.@ 6(/ 3�"*'E�� 
�5) 
D *�  ,� �P�24 =/�D  

(A:L.Casei ,B:L.Plantarum ,C:L.Rhamnosus)  
 

 
���5�� 3 .;<�'�0 6"��; *� =>�? O"��%� *.@ 3�"*'E�� 6(/  
�5) 
D *� ,� �P�48 =/�D  

(A:L.Casei ,B:L.Plantarum ,C:L.Rhamnosus)  
 

 
���5�� 4. ;<�'�0 6"��; *� =>�? O"��%� *.@ �5) 6(/ 3�"*'E�� 
�5) 
D *�  ,� �P�72 =/�D  

(A:L.Casei ,B:L.Plantarum ,C:L.Rhamnosus)  

14 
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1200      1000         800         600         400        200        0  

1200         1000         800         600         400        200        0  

1200         1000         800         600         400        200        0  
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 ���$3 �AG@ �
( �� .MIC  �MBC  +��5! �� +'�

�

 ��	! Q�*� #� �S8�X! ��
! +����
��� � .��� 

  
 3��43.  ���.
MIC  �MBC  *� �5) 6(/ 
�5) 
D

6.D��5'EF  


�#�
"  MIC 
(ppm= µg/ml)  

MBC 
(ppm= µg/ml)  

L.Casei  75  100 
L.Plantarum  100   150  

L.Rhamnosus  100   150  

MIC: Minimally Inhibitory Concentration 
MBC: Minimally Bactericidal Concentration 

 
EF�  

:I# �
� 7��W� �� �LA ��T�?  <
� �� �� Q

 +'�

 +����
���Casei ,Rhamnosus ,Plantarum  �2#

	��>  +'� �#� Q�*� ����� � �� �� �S8�X! 4�# �� ��#�� ��������

	��> �2# �S8�X! ��
! <
� �� �� �� Q

  �� ��#� ��������

9 �� ��
(e �� Q> ��2L.Casei .�
� �)�� <
� �� I# ��*�� 

	��> �� O!��5! Q�U?#I�� _�#U?# �� 6�9
��  �#�� +���9 ��

	��> O�A�@ �� 	S�W( �#
! I# &��L��#  �� +'� �-��! ��������

 O�# _�#U?# ��]13[. 

 Q�!�� �#�� 	���#� Q#
-� �� +'� Q
-��9 ���f
 I#

O�
L� ������ %	'L-9 ��� ������ %��#��# ��� � %	��#

 ��

�@I %[�I���
'� %�!U
# %	��
� ���  	)�@
� � O�9�!��

	! &��L��# O�# &�� ]11[.  

9 ��
! �� ���S�! 7�S8�X!e I# 	@�� Q�!�� �� +'� ��2

O�ST�  	�#�9
��#� I# [� O�I
�
! �-��! Q��� 6�R
8
9�� ���

]31[ �����
��� ������ %]32[  �-��! 	���� 7�S��T 	@�� �

�� #������  �M�� �#�#� Q#�����]33[  �� O�# ��?�
 7�
A

Q�*� 	��> ���� O�8�S? � 	��!�� d#
@ &�-��  +'� ��������

	!  ����]34[. 

Ghashm  Q#��J�� �]35[ 9e�
�� �� +'� ��2  ���

 	���� #� i
����
���# � 	��L)-� �
�� i
-����� 	��(��

�58# �� +'� �� ���#� Q�*� � ������ �� h���I ��!�
  ���

 	��(��(early apoptosis) Q> ��NJ9 I# 	! ���

�$ �� .�-�  

 �S8�X! �� �T�`	
c�� 	���� �� 	J�U�? ���-  	������

	��> O�8�S? �  ���� Q

 +'� �������� +����
��� ��

 ��

�! 	
���
� ���� �� �2@#����� ��.  

 _��!I> ��
! +'� O�
(� Q#U�!5/18% &I#��#  ���


W( .����
 O�
(� Q#U�! �
�S! �
( �� %&�� i�3�# 7�S8�X! H

 ���` �� +'� �� �
$
!21  |15 % &I#��# 	! ���
 �
� ]36 %

35 %16[ .  Q> 	J�U�? d#
@ �� +'� �� �
$
! O�
(� Q#U�!

I# �����
��# ���$ 	! �2# ���I
J'�� �  �� 7�
A 4��� ��#f


	! �� O�
(� � ��� Oo�� �� +'� ������ ��� I# ��#
9  ��

�-� ���

�$ ]13[.  

 %��� 9 r$
! +'� �� O�
(� ���� ����5! 	�� �
( ��

 O�L�� _��� � �S( Q�#� O�� I# %��'?	! +'� ���
 ]25 [

a &I#��# O�
(� Q#U�! 4�#���-�  _��!I> ��
! +'� �� &�� ���


.��#� Q> r��-! O�L�� �� O8��  

	! &��3-� ��
� ���'�#� Q#U�! �� +'� ���  �� �� �
�

+'�  _��!I> ��
!183/0 &I#��# ���'�#� a�� ���
  ��
�2/0 

	! &I�9 +'� �)��*� ���� �� ���� ]37[ .  

Q#U�! pH  _��!I> ��
! +'�5/4  7�S8�X! HW( .�
�

 Q#U�! ��?�
 i�3�#pH I# +'�2/3  �95/4 	! ����! ���� ]36 %

35[  Q#U�! 4�#���-�pH  &I�9 +'� &���]! �� �o���
! +'�

	! �#�, .���
 

�� Q��� ��! HW( �� ��'��@ Q
!I>! b�
9 &� �'�

����
 i�3�# Q#��# 	�S-A � �I����#�����# .�
$
! 	��S! �#
! 

�� ��
�� +'� 28/0% &I#��# �� ���
 ��#�����# Q#U�! �N�#�` a

 +'� �� �
$
! 	��S! �#
!6/0	! %  ����]25[ . �#
! Q#U�!

 +'� �
W�I �� ��#� ��#
! �� 	)�'� +'� �� �
$
! 	��S!

 <��
 	( ���+
 ��� � "�$ �� 	! ���> �-� ]38[.  

 �� (U�
�
 +N!) +'� �� �
$
! ����-, 	gS� �� 	!�)-�

 ��U39 ��� ��!� +N! Q�-��(# b�#�� ��I �� ���
�#�, O��

	!  a��
�#�
?�
? +��! 	'�������HMF  	! ��8
9 �
� 

 4�#���-� �#�
?�
? +��! 	'������HMF  ��L! �)��*� 6�

 � ��#�^)� b�#�� 	���� �#��	! +'� 	
I�9 ����.  

 I�3! I�� �N�#�` ����# ����]9# � [���HMF  �� #�

r�9�9mg/kg 80  �40 &��� iG�#  ��#]39 %30.[  
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HMF  �! �o���
! +'�mg/kg 8  �-, �)��*� �� �
�

 O8�� +'� 	
I�9 �� U�� 4�# �� O�# ����� &�� ��U39

	!  ���$) �-�1(.   

MIC  � MBC +'� �� L.Casei �9�9 ��rppm 75 � 

100 %L.Plantarum  r�9�9 ��ppm100 � 150  �

L.Rhamnosus  r�9�9 �� ppm 100  �150 ����
 4��S9.  

Oo�� &���]! �� ���^! ��`�� �X, ���  ppm 75 -0 � �

	! _�#U?# ����u9 7�
A  �� #� 	X@ ���� 6� Q> I# �S� �!# ����

	! _��  �� ���
�!�� U?# �� �Y �
# �� O�# ��J� 4�#Oo�� _�# 

 �9ppm 1200 	! _�#U?# ���^! ��`�� �X, Q#U�!  �� �!# ����

Oo�� ) 4���� ���75 4���� � �2# (�9 	��>  �� OW'� +'� 	8�������

�� +'� �� i
^L! 4�# �� aO�# �9��� %Q> s�u! Q#U�! 

Oo�� 	��> 	�#��� %4���� ��� .��#� ���*�� ��������  

	! Q�*� 	���� 4�# ����� � ���Oo�� �  ��I ���

ppm5/37 \
�X! Oo�� 4��9  ��^! �#�� ��+����
��� 

	! .�-���  

	! Q�*� 7�S8�X! �����  ���'�#�� QR����� Q#U�! �� ���

	! �
@ �#�5! +,#�` �� y8�@ +'� �� H�,� �� �!# ����  �I��

	! ��S? I#��'�# U�
�
 ��U�> +'�  �� #� U�
�
 � �
�

�
�
�
 � ���'�#�� QR�����	! +��W9 ���# 6�  4��� �� �-�

	��> O�8�S? O�� Oo�� �� +'� ��������  �9�
^*! 4���� ���

Oo�� �� �!# aO�# 	��> O�8�S? ��� ���  ��*�� +'� ��������

 O�8�S? �� O�# Q> �� �
$
! �-, ���� ����5! O�� ��

 ���'�#�� QR�����]36 %13[.  

L�� ! ����
���? �� +'� 	������ 7�W���9 �
� �-��! 	

 ��#� 	)�'� �5X-! 	�#
� � \> O�ST� � +
]11[ a <�#U


��

 �� O�# &��  	���������T 7��, +'� ��� ! ���

������ +�'���� 4�# �� ���#� �� �� 	9��L�! Q> 	*�  	��
 ��

O�# 7��L�! ��#�� �A I# ��*�� ]40[ .  

 �� 	�'� ��

 6�&���'
 7�
A ��  �#�, _��!I> ��
!

��?�
 	��> d#
@ � �
, ��������  +'� O�# &�� O��2 Q>

	! ��
��!  ����]41[ .  

Badet  � Q#��J��]9[  �� ��
��! +'� �� ����� Q���

 ����5!MIC  �MBC  %g/mlµ100  �200  =
�
�����# ��

 [��9
! �L.Rhamnosus @	��> O�A�  aO�# ���#� ��������

 �S8�X! 4�# �� �� 	9�
A ��MIC  �MBC  +'�Q

 ��  4�#

 +����
��� ��

g/mlµ100 �150 &I#��# ����
 ���
  ��

	! Q�*�  	
�-*� O�A�@ Q

 +'� ���MBC  ���*��

 a��#�	��> 7��, 4�#���-� Q

 +'� ��������  #�	! Q#
9  �� ��#��

��*�� 	�` ��

 ���� I#  ��
��! +'� ���$ I# +'� ���

O'�#�.  

Atwa  Q#��J�� �]42	��> O�A�@ [  �� +'� ��������

 �#U� I# ��) h
��?����# +����
��� � [��9
! =
�
�����#

 �� (�
� &�� &�#� O*� ���
� 	'��
9�# Q�!�� O]9 �� ��#�?#

 �� �'��5!3 	��>  6'�� ��*��# <�� �� 6�9
��(Disk 

diffusion)  ���^! ��`�� Q#U�! � ���#� �#�, 	���� ��
!mm 

30  � +����
��� �#��mm 28  [��9
! =
�
�����# �#��

&I#��#  ���^! ��`�� I# ��*�� ���'� �� �� ���


	��> 6�9
�� �'��5! ��� ������ �#�S9 4�-M�� a�
� �#  ���

 I# [� (+���� 
��� � [��9
! =
�
�����#) =G� �� �
$
!

2  aO?�� _��� 	^$
9 +��, Q#U�! �� +'� Q��
$ �5�,�

`�� �N�#�` 	���� 4�# �� 4J�8 �� &�!> O�� �� ���^! ��

 Q#U�!mm77/11  �#��L.Casei  sG�@# 4�# �� ����
 OW2

	!  ��

 �
� � +'� �
� Q�
� 7��L�! O�� �� ��#
9

.���� _��!I> ��
! +����
��� 

 Q#��J�� � ���`#]18[ 	��> �2#  �� Q#��� +'� ��������

 <�� �� h
��?����# +����
��� � [��9
! =
�
�����#

*��# Oo�� �S8�X! 4�# �� �� ����� 	���� #� 6'�� ��25 � %
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Antibacterial effect of astragalus honey on cariogenic  
Lactobacillus strains 

 
 

Faezeh Khozeymeh, Zahra Golestannejad*, Azadeh Aayan 
 
Abstract 
 
Introduction:  Astragalus honey has valuable therapeutic effects; however, its antibacterial effect is 
not well understood. In this study the antimicrobial activity of astragalus honey on three species of 
Lactobacillus strains involved in the process of tooth decay was evaluated. 
Materials and methods: The present in vitro study was carried out to determine the effect of 
different concentrations of astragalus honey on three Lactobacillus species. Different 
concentrations of honey (9.3, 18.75, 37.5, 75, 150, 300 and 600 ppm) were prepared by adding 
sterile water to pure honey (1200 ppm). Antibacterial activity of honey was determined by serial 
dilutions and the disk diffusion method. Data analysis was performed with SPSS 20, using one-way 
ANOVA and comparison of means with Tukey test (α=0.0001). 
Results: Although a honey concentration of 1200 ppm strongly inhibited the growth of all the three 
Lactobacillus strains, concentrations below 75 ppm were more effective. The minimum inhibitory 
concentrations (MIC) of honey against L. casei (PTCC 1608), L. rhamnosus (PTCC 1637) and L. 
plantarum (PTCC 1058) were 75, 100 and 100 ppm, respectively and the minimum bactericidal 
concentrations (MBC) were 100, 150 and 150 ppm, respectively. Zones of inhibition for 1200 ppm 
concentration at 24, 48 and 72 hours for L. casei were 10.6, 11.2 and 11.77 mm, respectively, with 
10.2, 10.3 and 11.05 mm for L. plantarum and 9.14, 9.90 and 10.2 mm for L. rhamnosus, 
respectively (p value < 0.0001). 
Conclusion: Based on the results, astragalus honey can be used as a natural antibiotic; however, 
further studies are necessary to evaluate the antibacterial activity of honey.  
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