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Antimicrobial Efficacy of Guava Leaf Extract with Organic Acids Against Contaminated Microorganisms on
Tomato Fruits
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Abstract

The aim of this work was to evaluate the antimicrobial activity of guava leaf extract (GE) and organic
acids [lactic acid (LA) and citric acid (CA)] to inhibit microorganisms on tomato. Tomatoes were washed with
sterile distilled water (T1), GE (10mg/ml) plus LA (1%v/v) (T2) and GE (10mg/ml) in combination with LA (0.4%v/v)
and CA (0.5%w/v) (T3) for 30 min and then stored at 4-7°C for 30 days. The results demonstrated that T1, T2 and
T3 were effective in reducing total aerobic bacteria by 0.53, 3.20 and 4.21 log reduction, respectively and
decreasing coliforms by 1.39, 3.83 and 3.83 log reduction, respectively. Population of contaminated
microorganisms on treated tomatoes were then determined during storage. Total aerobic bacteria were 4.68-7.19
logCFU/tomato fruit (T1), 2.01-5.25 logCFU/tomato fruit (T2) and <1.0-3.58 logCFU/tomato fruit (T3). Coliforms
were also found 2.44-4.74 logCFU/tomato fruit (T1), 0-1.79 logCFU/tomato fruit (T2) and not detected (T3).
Appearance, bruises and presence of free liquid within package, undesirable odor and soft rot were found after
25 days of storage. These tests indicated that it was possible to control population of microorganisms on tomato
with GE and organic acids (lactic acid and citric acid) to enhance microbiological safety of tomato.
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Table 1  Population of total aerobic bacteria and coliforms on tomato stored at 4-7°C for 30 days

Population (logCFU/tomato fruit)

Day Total aerobic bacteria Coliforms

T1 2" T3 T1 T2"™ 3™
0 4.68+0.29°  2.01+0.28 <1.00%° 2.44+0.28° ND ND
1 4.49+0.28"  1.410.34 <1.00% 2.93+0.03% <1.00 ND
5 4.87+0.31°  1.42+0.17 <1.00% 2.91+0.16™  1.72+0.03 ND
10 4.99+0.74"  3.72+0.67 <1.00™ 2.91+0.15"  1.86+0.29 ND
15 4.93+0.02°  3.77+0.65 <1.00° 2.75+0.07"  1.78+0.43 ND
20 5.10+0.00"°  3.35+0.05  1.59+0.16%°  2.78+0.34"  1.49+0.45 ND
25 5.38£0.30"  3.82+1.82  2.56+0.09%  4.42:0.56  1.78+0.34 ND
30 7.19¢0.09°  5.25+1.00 3.58+0.52°  4.74:0.64°  1.79+0.12 ND

T1 = control (sterile distilled water), T2 = GE 10 mg/ml + LA 1%(v/v),
T3 = GE 10 mg/ml + LA 0.4%(v/v) + CA 0.5%(w/v)
ND = Not detected

® not significantly different at p>0.01
“® means in the same column followed by different letters are significantly different at p<0.01
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Figure 1 Changes in general appearance of tomatoes treated with guava leaf extract (10mg/ml) in combination
with lactic acid (0.4%) and citric acid (0.5%) and stored at 4-7°C. A = 0 day, B = 15 days, C = 30 days.
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