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Analyses of Microbiological Contamination in Cultivation and Distrubution
Stage of Tomato and Evaluation of Microbial Growth in Tomato Extract
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ABSTRACT - This study investigated the microbiological contamination of tomato in cultivation and distribution
stage. Growth of Escherichia coli O157:H7 and Listeria monocytogens examined in tomato extracts (0.1, 1.0, and
10.0%) and incubation temperatures (5, 15, 25, and 35°C). In cultivation stage of tomato, total aerobic bacteria were
7.77 log CFU/g in gloves of APC (Agricultural Products Processing Center) worker and Bacillus cereus were
0.33 log CFU/g at nutrient tank, respectively. And Staphylococcus aureus, Salmonella spp., were not detected. After
APC stage, total aerobic bacteria were significantly higher compared with before-APC stage. Among of general, pes-
ticide-free and organic produce in tomato were no significant difference in microbial contamination. Coliforms of
tomato in small vinyl package were significantly higher when compared to tomato in whole boxes package. There was
no significant difference in bacteria count between unwashed tomato and washed tomato using tap water for one
minute. The growth of E. coli O157:H7 and L. monocytogens in tomato extracts were decreased significantly as the
concentration increased, and the microbial population was reached the lowest point during storage in 10% tomato
extracts concentration for 72h at 5°C. However, the population of E. coli O157:H7 and L. monocytogens were gradu-
ally increased at 7.33~8.51 and 7.73~8.60 log CFU/ml during storage at 15~35°C for 72h, respectively.

Key words: tomato, food safety, microbial population
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Table 1. Distribution of microbial population (Log CFU/g) of tomato farms

Stage Sample Total aerobic bacteria E. coli Coliform B. cereus S. aureus  Salmonella spp.
Nutrient water 4.44¢Y ND? 0.56a 0.33 ND ND
Cultivation Gloves” 4.85b ND NDb ND ND ND
Gloves” 7.77a ND NDb 0.33 ND ND
APC before 1.24e ND NDb ND ND ND
Product \pc after 2.45d ND NDb ND ND ND
SEM? 0.094 - 0.101 0.211 - -
Values are means of triplicate experiments (n =9).
'Values with different letters (a-e) within the same column differ significantly (P < 0.05).
ND : Viable cell was not detected with detection limit at < 10'.
3Standard errors of the mean (n = 45).
“Gloves are used in harvest for product.
’Gloves are used in APC (Agricultural Products Processing Center) worker
Table 2. Comparison of microbial population (Log CFU/g) in tomato of different cultivation types
Sample Total aerobic bacteria E. coli Coliform B. cereus S. aureus Salmonella spp.
Conventional produce 3.05a" ND? ND 0.18 ND ND
Organic produce 1.63b ND ND ND ND ND
Pesticide-free produce 2.18b ND ND ND ND ND
SEM? 0.283 - - 0.117 - -
Values are means of triplicate experiments (n =9).
'"Values with different letters (a-b) within the same column differ significantly (P < 0.05).
IND : Viable cell was not detected with detection limit at < 10'.
3Standard errors of the mean (n =9).
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Table 3. Comparison of microbial population in tomato of different package type after washing by water

Packaging Washing Total aerobic bacteria E. coli Coliform B. cereus S. aureus  Salmonella spp.
Box Before 3.29¢" ND? 1.53b ND ND ND
After 3.19c ND 0.82¢ ND ND ND
Vinyl bag Before 3.77a ND 2.83a ND ND ND
After 3.52b ND NDd ND ND ND
SEM?” 0.077 - 0.229 - - -

Values are means of triplicate experiments (n =9).

'Values with different letters (a-d) within the same column differ significantly (P < 0.05).

IND : Viable cell was not detected with detection limit at < 10'.
3Standard errors of the mean (n = 12).
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Fig. 1. Fluctuation curve (log CFU/ml) of E. coli O157:H7 in var-
ious tomato extract concentration(%) during storage at 25°C for
72h., B : Tomato extract 10.0%, @ : Tomato extract 1.0%, A
Tomato extract 0.1%, [ : Minimal broth, O : Tryptic soy broth.
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Fig. 2. Fluctuation curve (log CFU/ml) of L. monocytogenes in
various tomato extract concentration(%) during storage at 25°C
for 72h., M : Tomato extract 10.0%, @ : Tomato extract 1.0%, A
Tomato extract 0.1%, [J : Minimal broth, O : Tryptic soy broth.
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Table 4. Changes of the survival (log CFU/ml) of E. coli O157:H7 in tomato extract concentration at 10% by various incubation temper-

ature (°C) during storage for 72h

Incubation time (h)

Sample Incubation temperature (°C) SEM?

24 48 72
5 5.13¢" 5.29b 5.27b 5.38a 0.029
Tomato 15 5.13d 7.68¢ 8.24b 8.51a 0.036
extract 10% 25 5.13¢ 8.86a 8.64b 8.47b 0.053
35 5.13d 8.87a 8.47b 7.33¢ 0.034
5 5.13a 4.83b 4.34¢c 4.43d 0.212
Minimal broth 15 5.13a 4.88b 4.76¢ 4.52d 0.018
25 5.13¢ 4.88d 5.37b 5.63a 0.039
35 5.13b 5.04b 5.66a 5.62a 0.047
5 5.13¢ 5.53a 5.21b 5.54a 0.025
Tryptic soy broth 15 5.13¢ 6.62b 8.29a 8.35a 0.020
25 5.13d 7.93¢ 8.24b 8.41a 0.026
35 5.13d 8.11b 8.39a 6.50c 0.040

Values are means of triplicate experiments (n =9).

'Values with different letters (a-d) within the same row differ significantly (P < 0.05).

*Standard errors of the mean (n = 12).

Table 5. Changes of the survival (log CFU/ml) of L. monocytogenes in tomato extract concentration at 10% by various incubation

temperature (°C) during storage for 72h

Incubation time (h)

Sample Incubation temperature (°C) SEM?

0 24 48 72
5 4.58ab" 4.45b 4.74a 4.61ab 0.054
Tomato 15 4.58d 4.80c 7.10b 7.73a 0.058
extract 10% 25 4.58¢c 7.33b 8.06a 8.26a 0.060
35 4.58¢c 7.53b 7.97b 8.60a 0.188
5 4.58a 431b 3.41c 4.37b 0.060
Minimal broth 15 4.58a 4.35b 3.24c 4.32b 0.057
25 4.58a 4.16b 3.39¢ 5.59¢ 0.062
35 4.58a 4.28a 3.84b 3.57b 0.101
5 4.58b 5.11a 5.05a 5.00b 0.072
Tryptic soy broth 15 4.58d 5.25¢ 7.29b 8.39a 0.061
25 4.58¢c 7.71b 8.22a 8.23a 0.062
35 4.58d 7.62b 8.04a 6.50c 0.064

Values are means of triplicate experiments (n =9).

'Values with different letters (a-d) within the same row differ significantly (P < 0.05).

*Standard errors of the mean (n = 12).
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