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ABSTRACT

The proteoiytic enzyme from midgut (epithelia and peritrophic membrane) of
the fifth instar larvae Spodoptera littoralis(Boisd.) is extracted and checked as crude
preparation with casein sodium as subsfrate .Also, the effect. of (20%) extracts of
bestachia and dumnb cane leaves on enzyme activity ,is studied.’

The protease activity is affected by different factors;e.g mcubatlon penod
enzyme and substrate concentrations, pH number and starvation . The least activity
of the enzyme occurs at 40 min incubation period.The protease is found to be alkaline
as its optimum pH is about{10).Starvation shows an abrupt increase in enzyme
activity only for the first two hrs,, then followed by a continious decrease in its activity.

A significant inhibition in the activilies of proteass.also occurs when larvae
are fed on castor bean leaves treated with bestac.hua and dumb cane extractedm

methanol and hexane.
There is a positive corrolation between both enzyme and . substrate

concentrations and the enzyme protease activily.
Keywords: Digestive enzyme, Protease, Bestachla and Dumb cane, Spodop;efa
fitoralis

INTRODUCTION

Various reviews of the literature on digestive énzymés in insects
have been given by many research workers. Some have concerned -
themselves only with description of their sourées or substratés. Others have;
tried to correlate the changes occuring in them with various phys;ojoggeal_,
states of insects and to confirm their conclusions expenmentally .

The general conclusion, reached, is that the midgut is the main site of the
digestive processes in most insects. In Spodoptera litura proteolyns; .
enzyme of larval stage is found to be composed of more. than_one protease -
{Ahmed et a/ 197641980) and the digestive proteolytic activity in S./ittoralis is.
shown to be closely correlated with the protein level in the dletor with the
environmentai temperature {Ishaaya etal, 1971)

Previous work has been done, on the brochemrcai lnteractfon
between the plant extracts and the activities of the digestive enzyme,
Amylase in Spodoplera littoralis(Youssef2004).The present study is to
glucidate the interaction between some physiological factors and the enzyme
protease in the cotton leaf worm, S./ittoralis.

The study includes the effect of variations in enzyme time of reaction,
concentration of reactant, pH, starvation and the antifeeding bestachia and
dumb cane extracts on the activity of the tested enzyme.
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MATERIALS AND METHODS

The experimental insect is one day old fifth instar larvae of S.littorals,.
They were reared under laboratory conditions (25+5°C and 60+5%R.H.) and
fed on fresh leaves of castor bean.

To prepare the enzyme, larvae were dissected and midguts only
were used ; the rest of the alimentary canal was discarded.

The gut contents were washed thouroughly with 0.76% Na C |
solution to remove unwanted food particles, then put in an ice cold tube and
homogenized with 0.1M sodium phosphate buffer of pH 7.2 . The
homogenate was also sieved to remove any remained particles. The resultant
fitrate was used as protease enzyme. The proteolytic activity was estimated
by the rate of hydrolysis using colorimeter spectrophotometer and was
determined by using casein sodium ( caseinolytic activity was measured as
described by Eguchi and Kuriyama{1983)and modified by tkeda{1988).

To study the effect of incubation period on the activity of the enzyme,a
reaction mixture of equal volumes(0.2mi) of enzyme solution and 1% casein
sodium was used.

"The incubation periods were 0,5,10,20and 40 minutes at 30 °C.The
reaction was terminated by adding 0.4 ml of 20% trichloroacetic acid. After
one hr., the solution was centrifuged for 5 minutes at 13000 rpm.(lkeda
1988, Antonious1992). Absorbance of the resultant reactant was determinated
at 670(nm). Enzyme activity was expressed as change in optical density read
at different previously mentioned {(nm).

To study the effect of enzyme concentration on the caseinolytic
activity was determined using various concentrations of the extracted enzyme
as dilution on fixed concentration of the substrate (casein sodium);the
incubation period was 40 min at 30°C.

To study pH optimum, four buffer solutions were prepared in different
pH values; 0.2M of each of acetate, phosphate, glycine and potassium
sodium  hydroxide (KcL-NaOH) buffers. Incubation of all experiments was
conducted for 40 min. under 30°C.

The effect of subsirate concentrations on protease activity was
accomplished by using casein sodium prepared in various concentrations |
and glycine buffer of pH10 was used.The experiments were conducted after
24 hrs. from larvai feeding on fresh leaves of castor bean. Incubation period
was 40 min . Effect of starvation on proteolytic activity was studied by using
protease enzyme from 24hrs. feeding larvae deprived of food for 2,4,8and
16hrs. Casein sodium preparation was hydrolyzed by proteclytic fluid
separated from larvae starved for different periods.

it is worthwhile that in ali experiments mentioned above the
appropriate blanks were conducted, {some blanks without enzyme and other
without substrate were also used).

To study the effect of antifeeding substances on the activity of the
enzyme,béstachia and dumb cane extracts in methanol and hexane were
used.
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The larvae were fed on fresh leaves of castor bean dipped in 20%
extracts of both antifeeding plants.

RESULTS AND DISCUSSION

(1) Effect of incubation period:The changes in the protease enzyme activity
at different incubation periods are shown in table(1) and fig.(1).The obtained
data show a clear positive relationship between period of reaction of enzyme
and the used substrate, and the achieved enzyme activity. The enzyme
activity decreases when incubation period increases and vise versa.. These
data are in accordance with those reponed by lkeda (1988) on proteolytic
enzyme activity in Bombyx mor;, Antonious (1992) in Sln‘ura and
Youssef(1998) in S.fittoralis.
(2) Effect of enzyme and substrate concentrations:Activity curve of the
proteoiytic enzyme on the substrates is shown in table (1) and fig. (2). Data
also, show that using casein sodium preparation, the enzyme activity
progressively increases with the increase of this substrate concentration table
(1) and fig.(3). A clear positive and almost linear relationship is found
between the used enzyme concentration and the achieved activity or
substrate breakdown.
(3) Effect of pH:The reiatlonsmps between the pH activity of protease with a
discontinuous buffer systems consisting of acetate ,phosphate, glycine and
potaes:um -NaOH buffers,. after 24hrs.of feeding on castor bean leaves dre
shown in table{1)and fig.(4).The properties of sodium casmolytlc enzyme:of
the midgut in S.littoralis, shows that the optimal activity is obtained with
glycine buffer at pH10 after 24hrs. feeding. Meanwhile, weakest acimfy is
achieved with acetate buffer at pH4

The figured data are in great connection with previous notes of Day
and Waterphouse (1953). They maintained that larvae of lepidopterous
insects characteristically have weakly to strongly atkaline (8.0 to 10.0) midgut
contents.Confirming this phenomenon they stated- that, both: activity of
digestive enzyme and absorption of food are greatly influenced, by hydrogen-
ion concentration.
(4)Effect of starvation:When larvae were deprived of food for different
periods,a change of proteolytic enzymes activity occurs ,see table (1) and
fig.(5).Starvation has significant effect on enzyme activity .Long starvation
period causes more inhibition of enzyme activity and vise versa.

{5)Effect of bestachla and dumb cane extracts on the proteolytlc
activity:

Table (2) and figs.6&7&8&9and10 indicate that the absorbency values
for the resulting solutions after 24hrs. feeding show positive differences
according to the examined physiological factors. (e.g.a) At40 min incubation
period the absorbency wvalue is highest (0.19) with bestachia/methanol
extracts and the least(0.14)is when bestachia/ hexane is used(fig.6)
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Table (1): Certain characters of protyoletic enzyme extracted from midguts 24 hrs. after

feeding S. littoralis larvae on castor bean leaves,
Absorbency of the resultants determined as (nm) values.

F_‘nzyme characters Incubation time
t- Incubation period (min) 0.0 5.0 100 | 200 40,0
Absorbance value 0.02 005 JO0l11] 014 0.23
Enzymes concentration
2- Enzymes concentration 0.1 02 0.4 0.8 1.6
Absorbance value - 022 0.16 0.10 0.09 0.05
’ ) Substrate concentration
3- substrate concentration 0.2 0.4 08 1.6 32
Absorbance value - 0.20 0.18 0.13 0.09 0.07
Effect of pH-number
Acetate | Phosphate | Glycipe buffer [ Potassium sod.
buffer buffer Hydro. buffer
4 — pH-number aTsTe[e]T[8]8 o ollijiz) 12 | 13
Absorbance value 430.040: 0l fnfsfzﬁur?f.sl 39 0.65 | 0.18
Starvation period
5- Starvation period 2 4 ] 16
Absorbance value 0.17 0.14 0.11 0.08

Table( 2): Certain protease characters extracted from midguts 24 hrs. After feeding S.
' litoralis laxvac on castor bean leaves dipped in bestachia and dumbcane leaves

extracted in methanol and bexane.
Absorbency of the resultants determined as (nm) values.

Treammes
i Treatments
m
Control Bestachia extract Dumb cane extract

Methanol | Hexane | Methanol | Hexane
1- Incubaticn period at 40 min |  0.23 0.19 0.14 0.17 0.15
2. Enzymes concentration 0.22 0.18 0.24 022 0.2¢
3- substrate concentration 0.20 019 022 .19 022
4 - pH-number a1(10) 0.75 0.56 0.48 0.39 0.37
5- Starvation period 017 020 026 0.19 027
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FIG (3). Effect of substrate
concentration on the protease
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FIG (6). Effect of bestachia and dumbecane extracts
on the protease enzyme activities of S .liftoralis
larvae after 24 hrs. from feeding.
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FIG {8). Effect of bestachia and dumbcane extracts on the.
protease enzyme activities of Sittoralis larvae afte24
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FIG (9). Effect of bestachia and dumbcane extracts on
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b) Using enzyme concentration at 0.1mi folds results in equal absorbency
values with both bestachia &dumb cane/hexane(0.24) while the least
value (0.18) is when bestachia/methanol is used.(fig.7)

C) Substrate concentration at 0.2ml aiso, causes equal absorbency
values(0.22)with bestachia &dumb cane/hexane and equal absorbency
values(0.19) with bestachia and dumb cane/methanol extracts(fig.8)

d) After starvation period of 2hrs. the absorbency values is the highest
(0.27)with dumb/hexane extracts while it is Jowest{0.19)with dumb
cane/methanol extracts.(fig.9)

e} pH number of 10 causes the least absorbency values(0.37) with
dumb/hexane and the highest absorbency values{0.56) with
bestachia/methanol(fig.10).

The above results show a positive interaction and corrolation between
the different physiological factors and the activity of prolease enzyme in
S.littoralis.This is in agreement with Chockalingam et a/ (1989) who explained
that the growth inhibition in S./itura by the extracts of C.roseus appears to te
a complex interaction which includes lowered food consumption and
depressed activities of the digestive enzymes. Goidstein and Swain (1965)
noted that the mechanism of action of these rejected plant extracts is an
inhibition in the enzymatic digestive activity, while Feeny (1970) explained the
mechanism as a reduction in availability of dietry protein.
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