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Fig. 1. X-ray diffractometry on TiO2 thin film prepared by
sol-gel and spin coating process and followed by 500oC
calcinations.
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Fig. 2. Photocatalytic inactivation of TiO2 thin film against
(a) Enterobacter cloacae SM1 and (b) Escherichia coli
BCRC 10450, exposed to UV-A irradiation (360 nm) with
and without TiO2 thin film.
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ABSTRACT

Yao, K. S. 1,4, Wang, D. Y.2, Yan, J. J., 2, and Tzeng, K. C.3 2005. Photocatalytic inactivation of

Enterobacter cloacae SM1 by TiO2 thin film under UV-A light irradiation in vitro. Plant Pathol. Bull.

14:265-268. (1 Department of Post-Modern Agriculture, MingDao University, Changhua, Taiwan; 2

Institute of Material and System Engineering, Mingdao University, Changhua, Taiwan; 3 Department

of Plant Pathology, Chung Hsing University, Taichung, Taiwan; 4 Corresponding author, E-mail:

ksyao@mdu.edu.tw, Fax: +886-4-8783783)

To solve the problems of synthetic pesticide residues and environmental pollutions, it is

necessary to obtain an alternative method for the control of plant diseases. In recent years, the

technology of photocatalytic inactivation of microorganisms with UV-A/TiO2, has been proposed as

an innovative method, because it does not produce toxic compounds and has high efficiency of

disinfection. It has been reported that Enterobacter cloacae SM1 causes bacterial basal rot of Zizania

latifolia and leads to product losses. Photocatalytic inactivation of E. cloacae SM1 was therefore

measured by TiO2 thin films prepared by sol-gel process on glass substrates. The bactericidal effect

was examined using 2,3,5-triphenyl- tetrazolium chloride (TTC) as a bacterial growth indicator. The

results showed that the inhibition rate of TiO2 thin film against bacteria of E. cloacae SM1 and

Escherichia coli irradiation with UV-A (360 nm) for 30 min was 26.3% and 31.8%, respectively.

However, after 60 min irradiation the bactericidal rate of thin film was more than 99.5% for tested

bacteria. Therefore, the photocatalytic inactivation of phytopathogen with TiO2 thin films has

potential as a new tool for plant protection of hydroponics in the future.
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