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Introduction

The varied behavioral and physiological
responses which insects express against
various synthetic and natural toxins convey
how it influences pest behavior and reflects
the toxin's mode of action. Insects show
resistance through behavioral mechanisms
that reduce their subjection to insecticides and
through the evolution of physiological
mechanisms allowing them to deal with high
insecticide levels in or on the body [1].

The conditions of relatively high humidity
and temperature in tropical and subtropical
countries are ideal for cultivating several
grain types as well as for the large-scale
propagation of all kinds of insects that can

Recent investigations have proven that the
efficiency of plant extracts as promising
stored-grain protectants and several bioactive
compounds which can be used as alternative
insect control agents have been recovered.
Phytochemical pesticides are advantageous
for providing novel modes of action against
insects that can reduce the risk of cross-
resistance as well as offering new leads for
designing target-specific molecules [4-6].

According to the literature of Annona
muricata L., although the seed is reported to
have strong insecticidal effects, the leaves
have not yet been recommended as the
chemical and nutritional contents in recent

times.
Therefore, the current study has been
conducted to separate the bioactive

compounds according to the polarity and
evaluate the bioactivity of methanol extract
and fractions obtained from A. muricata
leaves against Sitophilus Zeamais
Motschulsky which is the main pest species of
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cause unsatisfied storage infrastructure for the
grain stocks [2].

The harmful effects on the environment and
health, greater selection pressure and the
increment in the genetically resistant strains
to the insecticidal active ingredients, and
undesirable failures in supply and control
management systems have been identified as
the major limitations of the endless usage of
synthetic insecticides. To get rid of these
issues, discovering efficient methods for pest
control is necessary. Therefore, it is essential
to find out new substances that will fulfill the
requirements of toxicological safety, low
environmental impact, and agronomic
efficiency for the beneficial control of insect
pests of stored grains [3].

stored cereals in tropical conditions with the
aim of discovering new eco-friendly natural
insecticides.

Methodology

The leaves of Annona muricata were
collected from areas where it grows naturally
in the Ampara district, cleaned, shade dried at
room temperature, and then pulverized.
Powdered plant leaves (500 g) were
macerated in methanol (1000 ml) (1:2). After
the filtration, the clear filtrate was
concentrated by using a rotary evaporator
under reduced pressure at (30-40) °C. A thick
greenish-black oily residue (60 ¢g) was
obtained.

The dried crude extract was then fractionated
using a column (length =110 cm, diameter
=8.0 cm; pressure 1 bar) of silica gel (1000 g,
Merck Kieselgel 60, 230-400 mesh ASTM)
by using organic solvents as a combination of
hexane: ethyl acetate and ethyl acetate:
methanol in different ratios as in gradually



10th Annual Science Research Session 2021, FAS, SEUSL

increasing polarities. Eight fractions were
separated using the TLC technique and dried.
S. zeamais to conduct the contact bioassay for
10 days. Mortality was recorded every 24
hours and the full bioassay was carried out
under 27+2 °C and 65+5 % relative humidity
at constant laboratory conditions. Dead

Results and Discussion

Methanol extracts (1000 ppm) of each of
these fractions were applied to one week old
insects were removed at each assessment,
counted, and recorded.

Mortality % = (Number of dead insects)/
(Number of total insects) x 100%

SAS university edition was used for the data
analysis.

Table 1. Shows various fractions obtained from the column chromatography.

Fraction no Combination of used eluent

F-1 0% to 25% Ethyl acetate with hexane

F-2 25% to 60% Ethyl acetate with hexane

F-3 60% to 95% Ethyl acetate with hexane

F-4 95% to 20% Ethyl acetate with hexane, Methanol with ethyl acetate
F-5 20% to 35% Methanol with ethyl acetate

F-6 35% to 50% Methanol with ethyl acetate

F-7 50% to 70% Methanol with ethyl acetate

F-8 70% to 100% Methanol with ethyl acetate

Table 2. Shows contact mortality of each fraction with time.

Mean% Mortality + SE

Day Day | Day | Day | Day | Day Day Day | Day | Day

ot | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09 | 10

o sex | 58 | 0 | Tl | B g g | g2 | 82
2293 | £2 | oo | opa | 0 | pas | £4 | £0 | £0 | x0
" 60 | 82 | % | % | o4 | 96 | 100+ | 200 | 200 | 100
£7.07 | 86 | L, | ,as | 4 | 2 | 245 | £0 | x0 | %0

32 | 42 | 46 58
BRBEHEERRBEE
*2 | *% | 574 | 316 | 045 | 0 | *374 | 05 | ¥0 | *

4 14 | 16 | 22 | 4 |58 | B 76 | 76 | 76 | 76
+872 | £2 | x4 | %2 | %6 | 7. | %374 | 0 | x0 | %0

e 0 | 74 | 74 | 74 | 74 | 74 | 76 | 76 | 76 | 76
£20 | +4 | #0 | 0 | 0 | +0 | %2 | %0 | %0 | %0
o 66 | O | 70 | ™ | 76 | % | 100+ | 100 | 200 | 1200
£109 |t | 0 | 5 | %2 | % | 1549 | x0 | x0 | %0

42 | 46 | 60 | 80
-l Ee el s [aln]e
72 | 548 | 045 | 748 | 949 | ** | *4 | *0 | 20 ] =

o 48+ | 50 | 50 | 54 |62+ | 64 | 66 | 66 | 66 | 66
1828 | +2 | %0 | +4 | 583 | +2 | %2 | %0 | %0 | %0
bCE 50 | 76 | 86 | 92 | | 100 | 100 | 1200 | 100 | 100
T +7.75 +4 +0 +4 3_74 +0 +0 +0 +0 +0

0 |0 |0 | 0] o o] o [0] o]0

CONTROL | +0 | +0 | +0 [ #0 | +0 | 0 | 0 [ %0 | 0 | 0

Mean percentage contact mortality + SE for five replicates.

According to the results shown in Table 2, the
plant crude extract (P.C.E.) of Annona muricata

has been recorded 100% of maximum contact
mortality after five days. The CONTROL
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samples that were treated only with methanol
showed 0% mortality throughout the experiment
and corroborated that the insecticidal effects
only depend on the added plant material. The F-
2 shows the greatest bioactivity against the
insects as it contains the highest mean
percentage of mortality. This revealed that F-2
contains the highest concentration of bioactive
chemical compounds even than that of the plant
crude extract and might be containing a specific
promising bioactive compound that can be used
as a potent insecticide. Finally, fractions 2 and 6
were resolved to be active against the maize
weevil, and fraction 2 was the most active hence
it has the greatest mean value in mortality
according to the HSD Test (Figure 2).

. Mortality
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Mortakty
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Figure 1. Distribution of Mortality after 10 days.

The mean comparisons after 10 days in HSD
Test for Mortality are presented in Figure 2.

Mortality Tukey Grouping for Means of Fraction
(Alpha = 0.05)
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Figure 2. Tukey’s grouping for Means of Mortality.
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Table 3. Shows the Tukey’s Studentized Range
(HSD) Test results for Mortality after 10 days.

Alpha 0.05

Error Degrees of Freedom 81

Error Mean Square £89.59457

Critical Value of Studentized Range 460115

Minimum Significant Difference 13772
Conclusion

The toxicity of the fractions of Annona muricata
L against grown-up S. zeamais derives that they
could contain promising bioactive (insecticidal)
compounds and could be used to diminish the
weevil invasions in stored corn. However, it is
recommended that further research be
conducted into their toxicity to mammals and
other pests.
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