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Bacterial Growth and Morphological Changes
under Stressful Environmental Conditions

Keiko Yokoyama and Aoi Matsuda

In food processing environment, several treatments are given to the food to preserve its quality as
well as shelf-life. If these treatments are not severe enough, the bacteria survive and are able to adapt to
even harsher treatments. The purpose of this investigation was to examine the bacterial growth and mor-
phological changes with respect to non spore-forming bacteria under adverse conditions, namely mild heat
treatment, salinity or acid treatment with sanbaisu (mixture of vinegar, sugar and soy sauce). From the
results of observation with scanning electron microscopy, Escherichia coli MC4100 showed that the cells
tended to convert from a bacillary to a coccobacillary shape under each condition of heat treatment at 50°C
for 24 h, treatment with 10% NaCl for 24 h or with sanbaisu for 10min. The cells of Staphyiococcus aureus
NCTC 8325 grown in the presence of NaCl were appeared to be somewhat larger than control cells. Fur-
thermore, the gaps between NaCl-grown cells were filled in something like secretion. The cells treated
with sanbaisu tended to be individual cells. E. coli MC4100 and S.aureus NCTC8325 treated with sanbaisu
for 1h were lost capability of the colony formation on Luria-Bertani (I.B) agar plate. However, sanbaisu-
treated cells cultured with recovery medium (LB broth) for 24 h were restored to colony formation again.
These results raised the possibility that the both organisms became transiently viable but nonculturable

(VBNC) state by acid stress (sanbaisu treatment).
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