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ABSTRACT

Wafaa Mongy Mohamed Abd EL-Halim: Impact of Heat Adaptation
on Some Foodborne Pathogens. M.Sc. Thesis, Department of Food
Science, Faculty of Agriculture, Ain Shams University, 2015.

The fundamental causes of foodborne disease are inappropriate food
processing. When bacteria are subjected to thermal and pH stresses during
growth, sublethal stresses can occur that may lead to differences in their
subsequent tolerance to thermal treatments. In this work, the effect of
prior heat and acid shock on the thermotolerance of three pathogenic
bacteria (Staphylococcus aureus, Salmonella typhimurium and Listeria
monocytogenes) in both of a model system and a food system were
studied. The bacterial strains under study were grown at 37°C ,i.e., the
optimum temperature (control), sublethally heated at 47°, 52°, 57° and
60°C for various times, or sub-fatal acid treatment (at pH 4.5 or 5.5) for
various times, then heat treated at 68°C for 15 min. The Dgg-values were
calculated for the three strains, the estimated average of the Dgg-values for
the control was 4.83 min for Staphylococcus aureus, 5.41 min for
Salmonella typhimurium and 5.20 min for Listeria monocytogenes, while
the Dgg-values for heat shocked treatments ranged from 5.43 to 10.23 min
for S. aureus, 6.18 to 9.2 min for S. typhimurium and 5.41 to 9.72 min for
L. monocytogenes. The Dgg-values for acid shock cells also calculated for
the three strains, the estimated average of the Dgg-values of acid shocked
cells for S. aureus ranged from 12.20 to 30.30 min, and for S.
typhimurium 13.58 to 26.5 min and 14.64 to 26.5 for L. monocytogenes.
The detection of cellular proteins of the three strains after heat or acid
shock was examined to identify new proteins that were induced in
response to stress, which in turn gave cells resistance to subsequent lethal
stress. The current results also, indicated new bands that in S. aureus were
8-16, in S. typhimurium 7-15 and in L. monocytogenes 9 - 14 new bands
were induced, by applying heat shock treatments with molecular weights
ranged from 9 to 225 KDa. After acid shock treatment the results, also,



indicated new bands that in S. aureus 3-6, in S. typhimurium 4-11 and in
L. monocytogenes 1-11 bands were induced with molecular weights
ranged from 17 to 145 KDa. The induced heat and acid shock proteins
further confirmed increased of thermotolerance. The cell walls of the
strains were examined by using Scanning Electron Microscope (SEM), to
detect the changes caused by thermal shock and the ability of cells to
repair the injury. Moreover, selected heat shock treatments caused severe
destruction in cell wall (i.e., rupture, irregular and leakage of cell
contents), while heat shocked cells after incubating at 37°C for overnight
in enriched medium became similar to that of normal one. The enhanced
of heat resistance of the three strains should be thought-about in case of
planning effective thermal processes to confirm the microbiological food
safety.

Key Words: Heat shock, Acid shock, thermotolerance, S. aureus, S.
typhimurium, L. monocytogenes, Scanning Electron
Microscope (SEM), heat shock proteins and acid shock
proteins.
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