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ABSTRACT

The tomato leaf miner, Tuta absoluta Meyrick (Lepidoptera: Gelechiidae) significantly affects the production of
tomato in the world. The damage is done through the holes created in the leaves mesophile due to the larval feeding.
Due to unfavorable effects of insecticides application, search for alternative control measures such as suppression of
digestive enzymes using enzyme inhibitors is required. In the present study, we investigated activity, optimum pH
and temperature of a-glucosidase, f-Glucosidase, a-galactosidase and f-galactosidase. Also the inhibitory effect of
proteinaceous extracts of wheat, datura, chickpea, ivy and amaranthus, beside ICs, calculation, were investigated.
Based on the results, a-glucosidase had the highest activity followed by p-galactosidase, a-galactosidase and
S-glucosidase respectively. The optimum pH of these enzymes activity except of S-glucosidase, was 6. S-glucosidase
had high activity in pH 6 with optimal pH 8. The optimal temperatures for a and S-glucosidase enzymes and « and
f-galactosidase were 40, 40, 40 and 45°C, respectively. Zymogram of gel electrophoresis revealed 2, 3, 1 and 1
isoforms respectively for a and g-glucosidase and a and f-galactosidase in the digestive system. Results showed that
inhibitors more affected activity of a-glucosidase and S-galactosidase. Thus the highest inhibitory rate was related to
the pea proteinaceous extract.
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Table 1. Digestive glucosidase and galactosidase
activities (Mean + SE) of tomato leaf miner (Tuta

absoluta)
Activity
Enzyme Substrate (UM/min/mg protein)
a-glucosidase pNPoGlu 62.3+1.14
p-glucosidase pNPBGlu 26.5 +0.65
a-galactosidase pNPaGal 40.1+0.72
S-galactosidase pNPBGal 48.2 +0.49
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Figure 1. Effect of different pH on digestive a-
glucosidase and g-glucosidase activity of the tomato
leaf miner larvae (Tuta absoluta)
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Figure 3. Effect of different temperatures on digestive
a-glucosidase and S-glucosidase activity of the
tomato leaf miner larvae (Tuta absoluta)
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Figure 2. Effect of different pH on digestive a-
galactosidase and S-galactosidase activity of the
tomato leaf miner larvae (Tuta absoluta)
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Figure 5. Digestive a-glucosidase, S-glucosidase, a-
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tomato leaf miner larvae (Tuta absoluta)
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Figure 4. Effect of different temperatures on digestive
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tomato leaf miner larvae (Tuta absoluta)
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Figure 7. Inhibitory effect of different concentrations
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miner (Tuta absoluta) carbohydrases activity (o and
f-glucosidase & a and S-galactosidases)
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Figure 9. Inhibitory effect of different concentrations of
amaranth proteinaceous extract on the tomato leaf miner
(Tuta absoluta) carbohydrases activity (« and S-
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Table 2. Inhibitor concentratin 50 (ICsp) of Chickpea, Datura, vy, Wheat and Amaranthus on glucosidases and

galactosidases activity of the tomato leaf miner (Tuta absoluta)

Enzyme Inhibitor extract ICs¢? (LCL"-UCL) Slope+SE X2(df)°
Chickpea 1681(1018-6953) a 0.26+1.78 46.15(13)
Datura 1498(1030-2990) a 0.17+1.26 14.47(13)
a-glucosidase vy 1579(947-6256) a 0.19+1.44 51.63(13)
Wheat 990.2(802-1403) a 0.25+2.43 18.21(13)
Amaranthus 1706(1215-3095) a 0.25+1.77 7.26(13)
. chickpea 351(224-648) a 0.15+2.39 331.15(13)
f-glucosidase Wheat 1365(951-2867) b 0.23+1.92 18.21(13)
chickpea 550(426-925) a 0.16+1.94 87.91(13)
) Datura 1205(610-1304) a 0.240.78 3.26(13)
a-galactosidase vy 1193(811-3274) a 0.24+2.06 42.9(13)
Wheat 1105(856-1917) a 0.47+3.03 16.71(39)
chickpea 1059(662-4398) a 0.15+1.14 45.25(13)
p-galactosidase Wheat 1220(922-2306) a 0.56+3.1 13.55(13)
Amaranthus 2094(1327-5187) a 0.22+1.42 13.82(13)
a. Concentration of inhibitor to inhibit 50 % of enzyme activity.
b. LCL: lower confidence limit at 95%; UCL: upper confidence limit at 95%.
c. Values of x2, lower than (p < 0.05) indicate a significant fit between the observed and expected regression lines.
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Figure 10. Gel electrophoresis assay of the effect of chickpea extract on the g-glucosidase, s-glucosidase,

a-galactosidase and S-galactosidase of the tomato leaf miner (Tuta absoluta).
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