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Evaluation of pulsed light treatment on the inactivation of Staphylococcus
aureus on steamed bread
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ABSTRACT: Objective To evaluate the inactivation effect and mechanism of pulsed light treatment on
Staphylococcus aureus on surface of steamed bread. Methods By controlling the treatment distance ranging from 9
to 21 cm, the single pulse energy ranging from 100 to 500 J, and the flashed time ranging from 0 to 20 times, the
inactivation pattern of S aureus were analyzed. The optimized results were applied on the inactivation of S aureus on
the surface of steamed bread. Therefore, the morphological changes of S aureus under pulsed light treatment were
analyzed using transmission electron microscope (TEM). Results When the pulse distance and single pulse energy
were set at 9 cm and 500 J, respectively, the highest inactivation effect of S aureus could be obtained after 16 pulse

times. When the pulsed light treatment conditionswere applied on the inactivation of S aureus on the surface of
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steamed bread, 1.72 log CFU/g reduction was observed. The TEM observation primarily revealed that the pulsed light

treatment damaged the cell membrane and content in cell cytoplasm of S. aureus, which caused cell death as a result.

Conclusion Pulsed light can cause a desired inactivation effect on S aureus, which exhibits an application prospect

in the processing industry of steamed bread.
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Fig.l Material handling operation schematic
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Fig. 2 Effect of single pulsed energy of pulse light treatment on the
inactivation of Staphylococcus aureus (n=3)
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Fig. 3 Effect of distance of pulse light treatment on the inactivation
of Staphylococcus aureus (n=3)
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Fig. 4 Inactivation of Staphylococcus aureus on surface of streamed
bread under pulsed light treatment (n=3)
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Fig. 5 Effect of pulse light treatment on the growth of
Staphylococcus aureus on surface of steamed bread
during storage (N=3)
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Fig. 6 Transmission electron micrographs of Staphylococcus aureus
before and after pulsed light treatment
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