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Figure 5. The effect of temperature on the relative activities of a -glucosidase (A) and B-glucosidase
(B) in gut and hemolymph of fifth larval instar of Hyphanteria cunea
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Table 1. The effect of chemical compounds on a-amylase relative activity in gut of fifth larval instar
of Hyphanteria cunea

Compounds Concentration a-amylase Compounds Concentration a-amylase
P (m molar) activity (%) P (m molar) activity (%)
- 100 10 105.87 £ 1.72*
trol EDTA
Contro i 100 20 71.22 + 1,35
FeCl, 10 128.07 +1.35* NaCl 10 56.84 + 0.44*
20 150.7 £ 2.11* 20 128.50 £ 1.13*
CoCl, 10 158.24 +1.47* cacl, 10 113.33 £ 1.21*
20 50.19 £ 1.23* 20 103.85+3.2
10 184.56 + 0.79* 10 92.28 £ 1.56*
MnCl, 20 210.17 + 0.98* KCl 20 121.45 + 1.84*
ZnCl, 10 143.15 + 0.94* BaCl, 10 112.05 £ 0.72*
20 185.96 + 3.1* 20 135.78 £ 1.63*
10 63.15 £ 1.41* 10 96.84 £ 2.54
Hg,Cl MgCl
925 20 92.28 + 2,25+ gl 20 122.45 + 0.89*

* Shows significant difference with the control p<0.05 (Tukey test).

7 o (SB9IY 185 419 58 313959l W 9 WT (Sl 5T (od ol (Slo (895 (2bbowd S5 1T o
Hyphanteria cunea
Table 2. The effect of chemical compounds on e and B-glucosidase relative activities in gut of fifth

larval instar of Hyphanteria cunea

Compounds Concentration (m molar)  o-glucosidase activity (%)  B-glucosidase activity (%)
- 100 100
Control ) 100 100
FeCl, 10 80.5 £ 0.86* 743+ 0.47*
20 53.02 £ 0.62* 50.5 + 0.5*
CoCl, 10 98.4 % 0.54 98.2 + 0.81
20 848+1.1* 83.3+1.21
MnCl, 10 64.6+ 05 * 26.95 + 0.62*
20 60.5 + 0.58* 32.37 £ 0.66*
Zncl, 10 104.8 + 0.62* 109.5 + 0.93
20 99.3+0.88 101.9+0.62
Hg,Cl, 10 63.15 + 1.41* 107.8 £ 0.58
20 92.28 + 2.25* 106.2 +0.71
EDTA 10 97.5+1.16 104.3 £ 0.74
20 89.3 +0.42* 102.7 £ 0.91
HgCl 10 66.6 £ 0.81* 60.07 £ 0.31*
20 87.4+0.51* 76.27 + 0.89*
cacl, 10 93.6 + 1.36 108.6 + 0.63
20 103.85+3.2 83.93 £0.38*
KClI 10 104.2 £ 0.94 102.0 +1.02
20 102.8 +0.74 106.06 + 0.42
BaCl, 10 104.07 £ 0.41 104.04 £ 0.65
20 113.2 + 0.49* 118.7+0.73
MgCl, 10 125.8 + 0.22* 110.1 + 0.56
20 87.7+0.78* 86.58 + 0.29*

* Shows significant difference with the control p<0.05 (Tukey test).
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Abstract
Background and Objectives
Amylases and glucosidases are the major enzymes for carbohydrate digestion in herbivorous insects.
Any interruption in enzymatic carbohydrate digestion and blocking of carbohydrases by inhibitors can
deprive insect from utilizing the sources of carbohydrate energy efficiently. It can reduce insects’
survival and reproduction and retard their growth. The control strategies interfering with carbohydrate
digestion are known to have been proposed as a practical and safe method for control of herbivorous
pests. Therefore, in this research, enzymatic properties of o-amylase and o-/B-glucosidases from
digestive system of larvae of the fall web worm, Hyphantria cunea Drury were determined in order to
better understand the nutritional physiology of the pest.
Materials and Methods
The a-amylase activity was determined with 1% (w/v) starch as substrate. Absorbance of product
was measured at 540 nm with a Microplate Reader Model Stat Fax® 3200. The activities of
a-/B-glucosidases were measured with pNaG (p-nitrophenyl-a-D-galactopyranoside) and pNBG
(p-nitrophenyl-p-D-glucopyranoside) as substrates, respectively. P-nitrophenol absorbance was
measured at 405 nm. To obtain the optimal pH and temperature for the enzyme activity, various
pH 4.0 to 12.0 and different temperatures ranging from 15 to 75°C were examined. The enzymes
activity was assayed in the presence of chemicals including EDTA, Hg,Cl,, ZnCl,, CoCl,, FeCly,
MgCl,, KCI, BaCl,, CaCl, and MnCl, at two concentrations of 10 and 20 mM. Electrophoresis
was performed and the realized bands in the native gel were observed.
Results
The mean specific activities of a-amylase and o-/B-glucosidases in gut of fifth larval instar were
obtained as 9.1, 3.6 and 6.8 pmol/min/mg protein, respectively. Maximum activity of a-amylase in
salivary gland and gut of fifth instar larvae was at pH 10.0 and o/B-glucosidases in gut and
hemolymph was at pH of 8, 7, 8 and 8, respectively. The optimal temperature of a-amylase in gut and
salivary gland was at 55 and 45°C. The values for a and -glucosidases in gut and hemolymph were
35, 45, 45 and 35°C, respectively. The highest inhibition effect of enzyme activity was caused by Na”*
and Co* ions (at concentrations of 10 and 20 mM, respectively) on a-amylase activity, Fe’*
(concentration of 20 mM) on a-glucosidases activity and Mn** (concentration of 10 mM) on p-
glucosidases activity. Mn** (at concentrations of 10 and 20 mM), Ba** (at concentration of 20 mM)
and Mg®* (at concentration of 10 mM) significantly increased the activity of o-amylase, a—glucosidase
and p-glucosidase, respectively. The zymogram pattern showed the presence of 2 bands for a-
amylase and a-/B-glucosidases in gut of fifth instar larvae of H. cunea.
Discussion
According to the results, a-amylase, o and B glucosidases are present in gut of larvae of H. cunea.
These findings can be used in future research about using digestive enzymes inhibitors for
management of H. cunea.
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