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Abstract
This research was conducted to investigate the synergistic effects of natural photosensitizer under the illumination of blue (465 nm) Light Emitting Diode (LED) as antimicrobial treatment on the surface of food samples. The selected natural photosensitizer compounds which show significant effects as antimicrobial treatment, i.e. curcumin from turmeric, chlorophyllin, and mangosteen extract was assessed to diminish the growth of Escherichia coli employing surface treatment method. Antimicrobial susceptibility test in vitro was examined on the surface of agar directly inside chamber using 141,52 mW.cm-2 LED intensity or 15 minutes illumination time. Amongst other natural compounds, curcumin was the most effective photosensitizer under blue (465 nm) LED illumination. Curcumin (1.6 mM) was eliminate 7 log CFU/ml of Escherichia coli on the surface of agar medium with LED illumination 15 minutes. The kinetics of bacterial inhibition of curcumin and LED dose variation was observed in accordance with Byphasic model. Micro imaging picture by SEM shows cell wall damage mode of E. coli treated with curcumin and LED.  Curcumin was applied as washing solution followed by LED illumination 20 minutes on grapes showed significant colony number reduction up to 2.4 log CFU/gram compared to control. Chemical and physical properties analysis was conducted to compare the quality of grapes with washing with curcumin and illumination under LED with fresh samples and inoculated E. coli samples.  DPPH inhibition of grapes washed with curcumin and illuminated, showed higher value than fresh grapes. Vitamin C content of grapes after stored for 4 days after washed and illuminated showed non-significant different with fresh grapes in the day 0. The weight loss of grapes with washing and illumination treatment showed significantly less than inoculated grapes. 
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