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BIOLUMINESCENT/Salmonella/NISIN/CETYLPIRIDINIUM CHLORIDE/

ELECTRON MICROSCOPY

Salmonella typhimurium S36 was constructed by transformation with the
mini-Tn5 plasmid containing the lux CDABE cassette with kanamycin resistance
gene. The stationary phase of S. typhimurium S36 cells are more resistant to trisodium
phosphate (TSP), cetylpyridinium chloride (CPC), sodium lactate (SL) and nisin
treatments than the mid-exponential phase cells. CPC-nisin proved the most effective
treatment to inhibit S typhimurium S36. Moreover, bacterial bioluminescence is an
effective way of monitoring in real time the sensitivity of bacteria to antibacterial
agents and other treatments.

Since the outer membrane (OM) of Gram-negative bacteria including
Salmonella, act as a permeability barrier, preventing nisin from gaining access to the
cytoplasmic membrane. However, if the OM permeability is reduced, Gram-negative
bacteria can show nisin sensitivity. Temperature and pH stress and CPC-nisin
treatment were able to alter the OM permeability of S. typhimurium S36, producing a
loss of barrier function and reduced resistance to nisin. Appearing of morphological
changes in Salmonella cells were examined using scanning and transmission electron

microscopy. Temperature and pH stressed cells with and without trested with CPC-
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nisin had perturbed cell morphology, including apparent indentations, craters in the
cell surfaces and collapsed into irregular bodies. Nevertheless, blebs, cytoplasm-
sparse of cells were observed.

CPC-nisin treatment has an affect on the inhibition of S. fyphimurium S36
contaminated on chicken carcasses. The chicken drumstick sections (5 by 5 cm),
inoculated with S. fyphimurium 536, were then treated with CPC and further treated
with nisin. It was found that the use of 0.5% (w/v) CPC for 120 sec and 100pgml™
nisin for 30 min decreased significantly (p< 0.05) cell viability with minimal effect on
the chicken carcass appearance. Furthermore, the CPC-nisin treatment reduced the
number of S. typhimurium S36 contaminated on chicken drumstick skin during stored
at 4°C for 6 days with a slight difference in chicken skin color. These results
demonstrated the synergistic activity of CPC and nisin treatment against Salmonella

and could be expected to enhance the safety of chicken carcasses and other chicken

products.
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