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

 

1. Nutrient broth (NB) 

Beef extract    3  ���� 

Peptone     5   ���� 

Distilled water    1,000  ��������� 

���	
�������������������	��������� pH �����7.4 ± 0.2 ��	���� �!" #$�%&���121 oC '	�����15 

� ��(/�	�	�����������	�15 �	�! 
 

2. Nutrient agar (NA) 

Beef extract    3  ���� 

Peptone     5   ���� 

  Agar     15  ���� 

  Distilled water    1,000  ��������� 

���	
�������������������	��������� pH �����7.4 ± 0.2 ��	���� �!" #$�%&���121 oC '	�����15 

� ��(/�	�	�����������	�15 �	�! 
 

3. Tryptic Soy agar (TSA) 

  Tryptic soy broth (Merck)  30 ���� 

  Agar     15  ���� 

  Distilled water    1,000  ��������� 

���	
�������������������	��������� pH �����7.4 ± 0.2 ��	���� �!" #$�%&���121 oC '	�����15 

� ��(/�	�	�����������	�15 �	�! 
 

4. Tryptic Soy broth (TSB) 

  Tryptic soy broth (Merck)  30 ���� 

  Distilled water    1,000  ��������� 

���	
�������������������	��������� pH �����7.4 ± 0.2 ��	���� �!" #$�%&���121 oC '	�����15 

� ��(/�	�	�����������	�15 �	�! 
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5. Yeast extract Malt extract agar (YMA) 

  Yeast extract    3 ���� 

  Malt extract    5  ���� 

Peptone     5  ���� 

Glucose     10 ���� 

Agar     18 ���� 

Distilled water    1,000  ��������� 

���	
�������������������	�����	���� �!" #$�%&��� 121 oC '	�����15 � ��(/�	�	�����������	�
15 �	�! 
 

6. Yeast extract Malt extract broth (YMB) 

Yeast extract    3 ���� 

  Malt extract    5  ���� 

Peptone     5  ���� 

Glucose     10 ���� 

Distilled water    1,000  ��������� 

���	
�������������������	�����	���� �!" #$�%&��� 121 oC '	�����15 � ��(/�	�	�����������	�
15 �	�! 
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������������������������� �!"�#�
�

��������	�
���
������phenol content ��
�gallic acid (ug/ml)

y = 0.0077x
R2 = 0.9971
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����������
����$%&��'��IC

�������
����IC50 ��
�������
�����-1 y = 4.3225x - 1.4439
R2 = 0.9851
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�������
����IC50 ��
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�����-2 y = 3.444x + 9.077
R2 = 0.9976

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

0 2 4 6 8 10 12 14 16 18

�����������

%
 in

hi
bi

tio
n

 



63 

�������
����IC50 ��
�������
�����-3 y = 4.5716x + 0.4426
R2 = 0.9974
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�������
����IC50 ��
�������
�����-4 y = 4.3669x + 6.2482
R2 = 0.9831
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�������
����IC50 ��
�������
�������-1 y = 3.1272x + 6.043
R2 = 0.9752
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�������
����IC50 ��
�������
�������-2 y = 6.333x - 10.068
R2 = 0.9549
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�������
����IC50 ��
�������
�������-3 y = 3.5851x - 6.3892
R2 = 0.9979
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�������
����IC50 ��
�������
�������-4 y = 2.8642x + 2.874
R2 = 0.9972
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�������
����IC50 ��
�������
�������-5 y = 6.2114x + 9.8065
R2 = 0.962
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����IC50 ��
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���� !"-1 y = 2.8103x - 24.941
R2 = 0.9806
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����IC50 ��
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���� !"-2 y = 3.1678x + 1.8166
R2 = 0.9847
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�������
����IC50 ��
�������
���� !"-3 y = 2.6149x + 4.5142
R2 = 0.9969
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�������
����IC 50 ��
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#��	$�%� -1 y = 4.1096x + 0.2516
R2 = 0.9897
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����IC50 ��
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#��	$�%� -2 y = 2.8545x + 14.504
R2 = 0.9898
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�������
����IC50 ��
�������
#��	$�%� -3 y = 2.8308x - 0.7703
R2 = 0.997
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�������
����IC50 ��
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�
�$-1 y = 5.9303x + 22.134
R2 = 0.975
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�$-2 y = 5.1876x + 14.244
R2 = 0.9621
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�������
����IC50 ��
�������

�-1 y = 3.7988x - 0.7825
R2 = 0.9729
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����IC50 ��
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�-2 y = 2.1245x + 3.5719
R2 = 0.9943
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R2 = 0.9676
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�������
����IC50 ��
�������
��
&��� -1 y = 3.412x + 32.196
R2 = 0.9714
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����IC50 ��
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&��� -2 y = 1.672x + 12.765
R2 = 0.9512
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R2 = 0.9947
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�������
����IC50 ��
�������
�'��-1 y = 13.835x + 6.4369
R2 = 0.9918
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R2 = 0.9627
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R2 = 0.9889
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�������
����IC 50 ��
�������
������(�-1 y = 4.1571x - 5.9729
R2 = 0.9846
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������(�-2 y = 1.6746x + 13.667
R2 = 0.9821
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R2 = 0.9997
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�������
����IC50 ��
�������
���)����M20+ y = 12.901x + 7.8018
R2 = 0.9629
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�������
����IC50 ��
�ascorbic acid (1- 6 mg/l) y = 14.959x + 3.7738
R2 = 0.9908
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��������,
���������%����-.�����/1�/�� S. aureus�$2�P. acnes��	��,��*��+���

������15 '	��	�	�4���	�
��
���  S. aureus *���P. acnes�� ��3���-	�.��  ��!
�����3�
mentholatum /�
�!
	�5��!���gentamycin������positive control �������!
�����!�

 

 

�*��/1)�4�
�%6��'�78��9�����.%���"#�

S. aureus� P. acnes�
1 1.40 ± 0.00 0.00 ± 0.00 

2 1.60 ± 0.10 1.40 ± 0.10 

3 2.2 ± 0.10 1.47 ± 0.06 

mentholatum 1.27 ± 0.06 1.87 ± 0.06 

Gentamycin (0.5% w/v) 2.47 ± 0.15 4.00 ± 0.00 

 

 

 

������16 '	��	�	�4���	�
��
���  S. aureus *���P. acnes�� ��3���-	�.�� ������� �'	��
'������%	����� 

 

 

�*��/1)�4�
�%6��'�78��9�����.%���"#�

S. aureus� P. acnes�
1 1.40 ± 0.00 0.00 ± 0.00 

2 1.53 ± 0.06 1.17 ± 0.06 

3 2.10 ± 0.20 1.50 ± 0.06 
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������17 '	��	�	�4���	�
��
���  S. aureus *���P. acnes�� ��3���-	�.�� ������� �'	�
'�������
���	�3 ��� � 

 

 

�*��/1)�4�
�%6��'�78��9�����.%���"#�

S. aureus� P. acnes�
	<=
�8�>
6	�   

1 1.40 ± 0.00 0.00 ± 0.00 

2 1.50 ± 0.00 0.00 ± 0.00 

3 2.00 ± 0.00 0.00 ± 0.00 

4o  C  

1 1.40 ± 0.00 0.00 ± 0.00 

2 1.50 ± 0.00 0.00 ± 0.00 

3 2.00 ± 0.00 0.00 ± 0.00 

45o  C�  

1 1.40 ± 0.00 0.00 ± 0.00 

2 1.50 ± 0.00 0.00 ± 0.00 

3 1.93 ± 0.12 0.00 ± 0.00 

�

����
�<������crock borer ��	�������	6&�
(��	��1 cm 
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��������@
AB��D��E��F�BGH�JDK�L������MFEGN�$2�OGEKMF��KB"�

1. AB��D��E��F�BG (83% (w/v)�
)�#'/�� 40.5%

��&/'������� 33.5% 

� �/�� 7.5% 

7&/'�� 1.5% 

��-	���"��������� 17% 

 

2. JDK�L������MFEGN
)�#'/�� 40%

��&/'�������� 30% 

� �/�� 10% 

��-	���"� 20% 

3. OGEKMF��KB"�
Water 

 Alcohol 

 Butylene glycol 

 Glycerin 

 Sulfer 

 PEG-60 hydrogenated castor oil 

 Tea 

 Carbomer 

 Tocopherol 

 Cinchona succirubra bark extract 

 Hydroxypropyl methyl cellulose 

 o-cymen-5-ol 

 Stearyl glycyrrhetinate 

 Propylene glycol alginate 

 BHT 

 Pyridoxine HCl 

 Disodium EDTA 

 Methylparaben 

 Propylparaben 

 Flavor 



���������
��������
��&

*����� 
�	��� ���	)�!"1��3	��	���'	������ ��3���-	�.���&���!"� 2 '� ��3���-	�.���!"
���� ���
��-	�.�� 30% �!" #$�%&���4 o

 

C ����3	���8����9	1�������	�3 ��� � 
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��������S�
%->�>�

 

�	�	�*���'�	� pH ���" ��� �'	����" ��"��	��4���/�
����4���*�� /�	�	���!
���������
(One-way ANOVA)��!"'	����" ��"��95% 

 

 

�'��TU��*��/1)�4�1 

Tukey HSD   

�%	� N 

Subset for alpha = 0.05 

1 2 

5 3 3.9587  

1 3 3.9927  

2 3 4.0767 4.0767 

3 3  4.1507 

4 3  4.1603 

Sig.  .135 .388 
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�'��TU��*��/1)�4�2 

Tukey HSD   

�%	� N 

Subset for alpha = 0.05 

1 2 

1 3 3.9870  

2 3  4.1270 

4 3  4.1317 

3 3  4.1387 

5 3  4.1553 

Sig.  1.000 .080 

 

 

 

�'��TU��*��/1)�4�3�
Tukey HSD    

�%	� N 

Subset for alpha = 0.05 

1 2 3 

1 3 3.4433   

2 3  3.7057  

4 3  3.7067  

5 3  3.7367 3.7367 

3 3   3.7983 

Sig.  1.000 .780 .228 
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����
�<   �%	��!" 1 '� ��� ���� �'	�'��� 

        2 '� �������� �'	�'������%	����� 
        3 '� �������� �'	�'�������
��3 ��� ���!" #$�%&���� � 

        4 '� �������� �'	�'�������
��3 ��� ���!"�4oC 

       5 �'� �������� �'	�'�������
��3 ��� ���!"�45oC 

 

 

�	�	�*���'�	'	��������" ��� �'	����" ��"��	��4���/�
����4���*�� /�	�	�
��!
�(One-way ANOVA)��!"'	����" ��"��95% 

 

 

�'�����
��&�*��/1)�4�1 

Tukey HSD   

�%	� N 

Subset for alpha = 0.05 

1 2 

4 3 6050.0000  

3 3 6424.6667  

2 3 6987.0000  

1 3 7045.0000  

5 3  25421.0000 

Sig.  .100 1.000 
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�'�����
��&�*��/1)�4�2 

Tukey HSD     

�%	� N 

Subset for alpha = 0.05 

1 2 3 4 

1 3 10500.3333    

4 3 12031.0000 12031.0000   

3 3  13678.6667   

2 3   16774.6667  

5 3    49183.0000 

Sig.  .212 .164 1.000 1.000 

 

 

 

�'�����
��&�*��/1)�4�3 

Tukey HSD 
  

�%	� N 

Subset for alpha = 0.05 

1 2 

1 3 5871.3333  

3 3 6087.0000  

2 3 6612.3333 6612.3333 

4 3 7892.0000 7892.0000 

5 3  10388.6667 

Sig.  .525 .078 

 

�
�
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����
�<�� �%	��!" 1 '� ��� ���� �'	�'��� 

          2 '� �������� �'	�'������%	����� 
              3 '� �������� �'	�'�������
��3 ��� ���!" #$�%&���� � 

                    4  '� �������� �'	�'�������
��3 ��� ���!"�4oC 

                    5 �'� �������� �'	�'�������
��3 ��� ���!"�45oC 
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V�2%1���=9�� ���	��3�
�!"��� ���	�����#���	�	� 

Srisayam, M. and Chantawannakul, P. 2010. Antimicrobial and 

antioxidant properties of Thai honeys produced by Apis 
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Montra  Srisayam, Yingmanee Tragoolpua and Panuwan  Chantawannakul 

 

Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 

50200, Thailand 

Commercial honey samples (5) of two Thai floral honeys were collected from flowers 

of Nephelium lappaccum Linn. and Ceiba pentandra (L.) Gaertn. The samples were 

evaluated phenolic content and radical scavenging activity. The antioxidant activities 

is used spectrophotometric tests : Folin-Ciocalteu assay for phenolic content and 2,2-

diphenyl-picrylhydrazyl (DPPH) assay for radical scavenging activity. The results 

found that rambutan honey had phenolic content is average 1,160.39 mg gallic acid/kg 

which is more than manuka UMF 20+ honey 
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�
Honey samples from different sources in Thailand were analyzed to determine their 

antibacterial and antifungal activities as well as antioxidant properties. These samples 

were both multifloral and  unifloral i.e. Wild, Longan, Sabsua, Lynchee and 

Sunflower. An agar incorporation technique was used to assess the minimum 

inhibition concentration (MIC) of honey against fourteen bacteria (Staphylococcus   
aureus  , Bacillus   cereus  , Pseudomonas   aeruginosa  , Escherichia   coli  , 

Micrococcus   luteus  , Staphylococcus   epidermidis  , Streptococcus   pyogenes  , 

Listeria   monocytogenes  , Proteus  mirabilis  , Klebsiella  pneumoniae  , methicillin 

resistant Staphylococcus   aureus , Serratia  marcescens  , Salmonella  typhimurium   

and  Propionibacterium  acnes) and two yeasts (Candida albicans and Saccharomyces  
cerevisiae). Folin-Ciocalteu assay was used to measure phenol content and 2,2-

diphenyl-picrylhydrazyl (DPPH) assay was used to determine the scavenging activities 

of honey samples. The results showed that all of bacteria were inhibited by  honey 

samples used in this study except two yeasts.  When tested their antioxidant properties, 

Thai honey had phenol content in the range of 437.97-895.97 mg gallic acid/kg. DPPH 

radical scavenging assay had IC50 about 6.47-26.67 mg/ml.  
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