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Abstract

The effect of low concentrations of ethanol (3-7%, v/v) in tryptic soy broth (TSB) as an antibacterial agent
against Listeria monocytogenes was tested at -20, 5, 35, 45, 50 and 55°C. Increasing concentrations of ethanol
progressively inhibited initial growth of L. monocytogenes at 35°C. Growth occured at 5% ethanol, but only
after a prolonged lag period. The number of viable cells of L. monocytogenes declined during incubation at
7% ethanol. TSB containing 3-7% ethanol was inoculated with 10°-10° cells/ml of L. monocytogenes and in-
cubated at low temperatures (5°C, -20°C). In the presence of 3% of ethanol at 5 or -20°C, bacterial growth
was inhibited more than 90% of control cells. TSB containing 3-7% ethanol was inoculated with 10°-107 cells/
ml of L. monocytogenes and incubated at high temperatures (45°C, 50°C, 55°C). Decrease in viability of the
cells incubated at 45 or 50°C was slow and the survival of L. monocytogenes was not affected so much in the
presence of 3% of ethanol. The viability of L. monocytogenes was decreased with increasing concentration of
ethanol and temperature. Decimal reduction times (D-values) based on tryptic soy agar plates at 55°C were
20.1, 12.6, 7.4 and 4.2 min in 0, 3, 5 and 7% ethanol, respectively.
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Fig. 1. Effect of ethanol on the growth of Listeria
monocytogenes incubated at 35°C.
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Fig. 2. Effect of ethanol on the growth of Listeria
monocytogenes incubated at 5°C.
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Fig. 3. Effect of ethanol on the survival of Listeria
monocytogenes incubated at -20°C.
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Fig. 4. Effect of ethanol on the survival of Listeria
monocytogenes incubated at 45°C,
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Fig. 5. Effect of ehtanol on the survival of Listeria
monocytogenes incubated at 50°C.
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Fig. 6. Effect of ethanol on the survival of Listeria
monocytogenes incubated at 55°C.
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De-
Temp. Ethanol | Y-in- termination D-value
) (%) slope tercept coefficient  (min)®
)
0 -0.00959  6.577 0.892 10427
3 -0.01023  6.587 0.963 97.75°
5 5 001357 6683 0956  73.69%
7 -0.01763  6.598 0.979 56.82°
0 -0.02200  6.463 0889  45.45°
3 0.02821 6380 0.936 35.44°
30 5 -0.03843  6.367 0.949 26.02
7 0.05979 6341 0.968 16.72
0 0.04968  6.219 0.867 20.07
3 007921  6.561 0.949 12.62°
55 5 013446  5.947 0.945 7.43%
7 0.24103  5.703 0.975 4.15°

**For each temperature, values in column with no commmon

letter designation are significantly different(p < 0.05).
‘D-values were calculated by linear regression of Fig. 4, 5 and
6. Calculated mean value from two experiments in which at
least five dwell times were used for linear regression analysis.
Three replicates enumerated for each dwell time.
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