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Removal of Staphylococcus aureus Biofilm on the Surface of Stainless Steel

by Treating with 405 nm LED
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XIA Xiaodong, SHI Chao”
(College of Food Science and Engineering, Northwest A & F University, Yangling 712100, China)

Abstract: In this study, the effect of a 405-nm light-emitting diode (LED) on the removal of the Staphylococcus aureus (S. aureus) biofilm
formed on the surface of stainless steel was investigated. Firstly, the inactivation effect of 405-nm LED illumination on the viable cells in the S.
aureus biofilm formed on stainless steel was determined. Then, the possible mechanisms underlying the biofilm clearance effects of LED were
investigated through analyzing the resistance of S. aureus biofilm to disinfectants, chemical composition of the biofilm and the changes in the
microstructure of biofilms after the 405-nm LED treatment. Results showed that the 405-nm LED treatment could significantly reduce the
number of viable biofilm cells: The 4 h LED treatment at 4 ‘C, 10 ‘C and 25 °C led to decreases in viable cells in the biofilm by 2.03 log
CFU/ent’, 2.08 log CFU/cm?and 3.00 log CFU/cm?, respectively, compared with the control group; the 405-nm LED treatment also decreased
the tolerance of the treated biofilm cells to disinfectants, destroyed the integrity and three-dimensional structure of the biofilm's stereoscopic
conformation, and reduced the contents of the main components of the biofilm (extracellular polysaccharides and extracellular proteins). The
above research results indicated that the 405-nm LED illumination could effectively clear the S. aureus biofilm on the surface of stainless steel
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sheets, and has the potential to be further developed as a new biofilm removal method for the control of S. aureus biofilm contamination.
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Fig.6 Scanning electron micrographs images at 4000x magnification of S. aureus ATCC 29213 biofilm with non-LED-illuminated and
LED-illuminated for 2 h

E: Ba.d: 4C; Bb.oe 10C; Be. £ 25C; B a~f AKAZH 4000 t942 44508 H .

B 7 BAHBERHMBEWNAEEETARZLED LB (ay by e fu iy j) FMZLEDAIE2h (c\ dy g hy ky |) FEHEBEEIK
ATCC 29213 A4 AR EEHE
Fig.7 Confocal laser scanning microscope images of S. aureus ATCC 29213 biofilm on stainless steel with non-LED-illuminated and
LED-illuminated for 2 h
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