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Fig. 1. Effect of different concentrations of acacia R. pseudoacacia, alfalfa M. sativa, lentil L. culinaris and hairy
vetch V. villosa on the fourth larvae of H. armigera a-amylase activity
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Fig. 2. Effect of different pH values on the fourth larval instars of H. armigera a-amylase activity in presence of
acacia R. pseudoacacia, alfalfa M. sativa, lentil L. culinaris and hairy vetch V. villosa extracts
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Fig. 3. Gel electrophoresis assay of the effect of control (1) and lentil L. culinarys (2), alfalfa M. sativa (3),
hairy vetch V. villosa (4), acacia R. pseudoacacia (5) extracts on the of the bollworm a-amylase activity
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Fig. 4. Comparison of the inhibitory effect of protein extract on five different treatments, acacia R.
pseudoacacia, alfalafa M. sativa, lentil L. culinaris and hairy vetch V. villosa extracts and control by
quantification of gel electrophoresis bands using Image j software
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Fig. 5. Amylase enzyme activity (umol min-1 mgr-1 protein) of different larval instar of H. armigera feed on
acacia R. pseudoacacia, alfalfa M. sativa, lentil L. culinaris and hairy vetch V. villosa extracts.
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Table 1. Mortality percentage of second instar larvae and developmental period (day) (Mean £SE) of different
larval stages and total oviposition (mean+SE) H. armigera reared on different treatments

First Second Third Fourth Fifth Sixth . Total
. . . . . Total larval ~ Mortalit

Traetment instar Instar instar instar instar instar period (day) Y% number of
(day) (day) (day) (day) (day) (day) eggs

Robinia
pseudoacacia
Vica villosa 346+031° 537+017°  6.7+0.87°  1046+054° 7.01+023° 532+¢031° 38.23+298° 37°+14  21.20+0.96b

5.3+0.51% 8.17+043%  9.06+1.01° 11.4+1.01° 825+0.23* 7.12+043%  49.30x1.12%  3.1%32 19.14£1.04 ¢

Medicago

sativa g 27+061°  3.34+0.36°  501x0.16° 842+048°  45:0.14°  347+0.14° 27.26x0.92° 098°+11 32.57tl43a
Len us c c c c c c c C_

culinarys 2.95+0.43°  3.33+0.63 5.11+0.32°  8.32+0.74 431+0.42°  3.33+0.36 27.25+1.83 156°+10 31.86£2.01a
Control 315+043° 312+41.12° 511+032° 7.45+103°  456+069° 346+0.28° 23.83+109¢ 095410 34.01+267a
f 0.88 041 1.21 0.75 0.48 0.58 35.11 321 15.48

p 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001
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Abstract

In the present study, effect of seed protein extracts of Robinia pseudoacacia, Medicago sativa, Lens culinaris
and Vica villosa were studied (in vitro and in vivo) on alpha-amylase activity of boll worm, Helicoverpa
armigera (Hubner). Effect of 4 concentrations (14, 13.15, 10.05 and 9.7 pg) of protein extract of the mentioned
plants showed the greatest inhibitory effect. The highest inhibition of the enzyme was observed under the
influence of all four inhibitors at pH value equal to 9. Zymogram analysis in confirmation of enzyme
quantification showed inhibition of alpha-amylase in reducing band thickness. At the highest concentration of
alfalfa seed protein extract, 49% enzyme inhibition was observed. In the presence of acacia inhibitor at a
concentration of 41 pg / ml, 76% of alpha-amylase activity was reduced. Alpha-amylase was assayed at different
concentrations of lentil protein extract and a concentration-dependent inhibitory process was obtained at the
highest concentration of 51% enzyme inhibition. Also, four different concentrations of hairy vetch inhibitor were
measured with enzymatic extract and in the highest concentration of hairy vetch, 61% of enzyme inhibition was
observed. Amylase activity in digestive lumen after the second larval instar in acacia treatment showed
significant reduction. Total larval longevity in acacia treatment (49.03+1.12) had significantly longer life time in
comparison with other treatments. Thus, the seed extract of R. pseudoacacia had high inhibitory activity for the
a-amylase of this pest.

Keywords: digestive enzyme, cotton bollworm, gut, enzyme inhibitor
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