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Abstract

Birch tar oil (BT), a natural fragrance ingredient obtained from wood and bark of Betula lenta L., is a sticky

brown material consisting mainly of phenolic compounds as volatile components. Antimicrobial activities of BT

against bacteria and fungi have been reported by author’s group, however, the antimicrobial mechanism has not

been known. In the present study, the mode of antibacterial e#ect of BT was investigated in comparison with that

of cinnamic aldehyde (CA) against 6 bacterial strains; Bacillus subtilis, Staphylococcus aureus (MSSA and MRSA),

Escherichia coli, Pseudomonas aeruginosa and Burkholderia cepacia. BT and CA exhibited high bactericidal activities

against E. coli and B. cepacia at the concentration of 2�MIC; colony forming unit (CFU) was not detectable at

1�6 h after addition of BT and CA. CA also exhibited a high bactericidal activity against P. aeruginosa whilst BT

exhibited bacteriostatic activity against the same strain. The growth of S. aureus was strongly inhibited by BT;

CFU was not detectable at 6 h (MSSA) and 12 h (MRSA) after addition of BT, however, after 24 h incubation, the

CFU was again detectable. Leakage of intracellular material(s) was examined by estimation of absorbance at 260

nm for incubation filtrates before and after co-incubation of bacterial cells with CA or BT. When the bacterial cells

of above 6 strains were co-incubated with BT, no significant increase of the absorbance was observed for any strains

. In contrast, in the case of CA, marked increases of the absorbance were observed for 4 [B. subtilis, S. aureus

(MSSA and MRSA) and B. cepacia] out of 6 strains. Thus, it was suggested that BT has a potent antibacterial activ-

ity against Gram-positive and -negative bacteria, but its antibacterial mode may be di#erent from that of CA.

Key words: birch tar oil, antibacterial activities, bactericidal activity, bacteriostatic activity, Betula lenta.

1. � �

�������� 	 !"����#$%$�&'(
)* +,-./.0	 �1�	2��34.56
4
7���8
9�:;<=:�>�?0@ABC ��	
��������DE@F,��G&4?0	 H0. 
IJ*E@K*L.0@"(1)�5)C MN. O�	 !"
P��*Q��#�R(���ST-%U�4����
VW�#X�E6)	 H0#�"@FYF�4�����
��#�Z[\EB7)C H�];	 ^� birch tar oil

(BT) &Y_�`�*a��bE@ cinnamic aldehyde

��cR(!"����#dR)*#efEBC
BT 	 Betula lenta L. ghijklm KB H��n

o��pqr�#s�KB t�uvwx�E@y.0
(��z�;	 {?�'(|"}~���#$%���
���;'(C BT���� ��j������;'
()*&�G?0@"(&8)	 �������`  .
-�?0@"4"C BT ���1����#�R()
*&/.0@"B&9)	 ��; ?.���EB BT&
�����
q��
47��1!�*E@"����
#�?0@"(C
$� ; BT������¡�E	 H�����#

cinnamic aldehyde �H0*�Z[\EBC

1, � ¢£¤¥%¥&'z(��¥¦§
¨350�0295 ©ª«¬­®�qA¯ 1�1
)*° E-mail: kondo@josai.ac.jp

1, � Department of Microbiology, School of Pharmaceutical

Sciences, Josai University (Keyakidai 1�1, Sakado, Saitama

350�0295, Japan)
2 ±���g²m�³´µ¶}� X�&
¨279�0032 ·+«¸¹®·º 15�7

2 Fragrance Ingredients R&D Department, OGAWA & Co.,

Ltd. (Chidori 15�7, Urayasu, Chiba 279�0032, Japan)

"$��
¥»¼ Vol. 32, No. 3, pp. 182�187 (2008)


