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Analysis of Escherichia coli Contamination on Lettuce Using Image Processing
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Abstract

The contamination of pathogen on food and postharvest agricultural products often causes of danger for
consumers. This research aims to develop a fast screening method for detection of pathogen contamination area
on lettuce using image processing. Lettuce leaf surface was washed with surfactant and inoculated by drops of
Escherichia coli (E. coli) solution (ca.2.7><109 CFU.mI'1). Each inoculation drop area contained a number of E. coli
which was equivalent to 1.1x10° CFU.ml". pixel’. All samples were stored at 8 °C. Then the production of biofilm
or adhesion structure of microorganisms on the leaf surface was investigated based on image of the stained
sample. Emissive light of the specific wavelength at 620+10 nm as a result of Pl fluorescence staining solution
with E. coli was able to capture by a digital single-lens reflex (DSLR) camera fitted with a long pass filter at a
wavelength of more than 530 nm. The reflectance spectra showed clearly absorption band at 62010 nm which
responded for the biofilm of E. coli contamination. Moreover, it corresponded to results of confocal laser scanning
microscope (CLSM) method. The image of contamination area on lettuce leaf was related to the incremental
number of E. coli about 1.3x10° CFU.mlI" after It was inoculated for 5 days.
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Figure 1 The emission spectrum of E. coli contamination and autofluorescence from (A) confocal laser scanning

microscope (CLSM) and (B) image processing.
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Figure 2 The image of Lettuce in (2A) D65, (2B) Green illuminant without filter, (2C) Green illuminant without filter

with filter. The image of (2D) Contamination area and (2E) Non-Contamination area on Lettuce leaf.



2. EAAnFinemT 7 50 @17 3 (WiA) 2562 n17M79a 259

3.1srAndmwnnsasiagaumsiuitiau

anmsszanan g wUdBadiinmeadeasiasnalugnneen  Wesinnnstlsvanana
nwaanunnaRAeten Bndiininuileuietas 85.25 (Figure 3) FafluFnameanisthutlewtomalaa Fou
Auna Ao 1B0LTRmMalA TN s euld

Figure 3 The contamination area was detected by image processing.
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