Abstract

This research was conducted on the effects of plant extracts and essential oil on the
growth of psychrotrophic bacteria detected in postharvest lettuce. In the experiment,
contaminated bacteria and/or the psychotrophs in postharvest lettuce including; total
bacteria, indicator bacteria (e.g. total coliform, fecal coliform, Escherichia coli and
Salmonella sp.) and spoilage bacteria (e.g. Pseudomonas and Erwinia) was investigated.
Next the efficiency of crude extracts and essential oils of clove, cinnamon, holy basil and
sweet basil to inhibit the growth of tested bacterium were studied. Then, the potential one of
crude extract or essential oil was also tested in field experiment to reduce the contaminated
bacteria in pre and postharvest lettuce.

The bacterial investigation was employed on 285 samples of lettuce collected from 3
hydroponics (90 samples), 3 organic fields (60 samples), 3 supermarkets (90 samples) and
3 local markets (45 samples).Total bacteria was found highest in the sample from local
market followed by hydroponics, organic field and supermarket, in the amount of 7.2-8.2,
6.6-8.2, 5.7-7.8 and 5.8-7.4 log cfu/g, respectively. Fecal coliform was highest detected in
all samples of local market at the amount more that 110,000 MPN/g following by sample of
organic field, hydroponics and supermarket in the amount of 2,200-38,000, 5,800-24,000
and 3,000-10,000 MPN/g, respectively. Typical E. coli was detected only one sample of
lettuce from organic field. The estimated Pseudomonas grown on King’s medium B found
highest in the sample from local market at the amount of 7.0-7.8 log cfu/g followed by the
sample from hydroponics (6.1-7.6 log cfu/g); supermarket and organic field which the
amount of 5.9-6.7 and 5.6-6.6 log cfu/g, respectively.

Testing on the efficiency of crude extract and essential oil of clove, cinnamon, holy
basil and sweet basil to inhibit the growth of tested bacterium was done by paper disc
diffusion method and dilution broth methods. It was found that crude extract of clove and
cinnamon would be better than the other. The MIC (minimal inhibitory concentration) of
clove, cinnamon, holy basil and sweet basil extract on E. coli TISTR 780 was found at 1.56,
6.25, 1.56 az 1.56 mg/ml, which MBC (minimal bactericidal concentration) at 12.5, 50.0,
25.0 uaz 25.0 mg/ml, respectively; and MIC on S. Typhymurium TISTR 292 was found at
3.13, 6.25, 3.13 war 1.56 mg/ml, which MBC at 12.5, 25.0, 25.0 wuazr 25.0 mg/ml,
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respectively. For the essential oil, the cinnamon oil and sweet basil oil showed higher
potential to inhibit the growth of bacterium than the other. The MIC on E. coli TISTR 780 was
found at 0.391, 0.195, 0.391 and 0.391ul/ml, which MBC at 12.5, 12.5, 50.0 and 3.13 ul/ml,
respectively; and the MIC on S. Typhymurium TISTR 292 was found at 0.391, 0.195, 0.391
and 0.391 ul/ml, which MBC at 6.25, 3.13, 50.0 wag 3.13 ul/ml, respectively. This experiment
also found that the vapor of essential oil was effective to reduce the amount of the tested
bacterium. The vapor of cinnamon oil at concentration 10 ul/ml could reduce the amount of
E. coli TISTR 780 to 89.2 and 89.6% of control at testing temperature 15 and 25°C,
respectively. Beside, the amount of S. Typhimurium TISTR 292 could be reduced to 90.8%
of control at testing temperature 15C.

Spray cinnamon extract or cinnamon oil at concentration 5,000 ppm into lettuce field
could reduce the contaminated bacteria in pre-harvest lettuce. The crude extract of
cinnamon decreased the amount of total bacteria, total coliform and fecal coliform to 56.5,
87.3 WA 96.2% of control, respectively; and cinnamon oil decrease the amount to 83.9, 84.3
and 97.3% of control, respectively. Washing solution of cinnamon oil at concentration 100
ppm could reduce E. coli to 90-97% of control and could reduce Salmonella sp. to 85-87%
of control in postharvest lettuce that kept at 10° C for 10 days. In addition, the vapor of
cinnamon oil at concentration 10,000 ppm could reduce the amount of E. coli to 75-85% of

control; and could reduce the amount of Salmonella sp. to 74-94% of control during keeping

temperature of 10° C for 15 days.
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