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Abstract

The effectiveness of the crude extract of organic solvents, hexane, ethyl acetate, and ethanol was
studied for peels of Musa acuminate L. banana that contains the Tyrosinase and determination of the
enzymatic efficacy and protein, The concentrations of (0.5, 1 and 2) mg / ml were used in the
treatment of the fourth larval instar of the insect and its effect on some biological aspects of Culex
molestus mosquitoes in Karbala governorate in February 2018 for mosquitoes control. The results
showed an increase in the rate of the fourth larval instar and pupae resulting from the fourth larval
instar treatment and the percentage of cumulative mortality of immature stages and the increase in
the percent of inhibition of emergence of adult. The use of these extracts led to a decrease in the rate
of ages of the immature stages of male and female insect and the appearance of phenotypic
deformation in the stages of different insects. The study also evaluated the enzymatic efficacy of
Tyrosinase at 0.5 mg / ml and protein concentration of 1.25 mg / ml and the specific efficacy was 0.4
unit/ mg protein.
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INTRODUCTION
Culex molestus mosquitoes belong to order: Diptera
to the Culicidae family, a medically and biologically
important blood-sucking insect that transmits many
diseases to humans, causing an epidemic. This species
is the most demosticity and present in the human
environment (Alahmed et al. 2010, Fodeal 2014, Ilango
et al. 2016, Kassim et al. 2012). The use of chemical
pesticides pull faces many criticisms and warnings (AlJinabi and Al-Essa 2013), so researchers began to use
other methods of control, including control by using plant
extracts as insecticides (Al-Kahfagi et al. 2017). The
larvae and pupae mosquitoes are generally affected by
the toxic effects of these extracts (Al-Raheemy and AlEssa 2017). Musa acuminate L. belongs to the
Musaceae family, a plant that contains Tyrosinase
(monophenol, o-diphenol: oxygen oxidoreductase, EC
1.14.18.1). It is due to a large group of proteins called
copper proteins of the third type, which include catechol
oxidases enzymes in plants (Velichkova et al. 2015).
Amino acid Tyrosine is responsible for the hardening of
the cuticle, by which the transfer of the pale color and

soft cuticle after the moulting directly to the cuticle rigid
after a few hours and given the special pigments of the
insect (Arakane et al. 2016, Sterkel and Oliveira 2017,
Sugumaran and Barek 2016, Vavricka et al. 2010). In
most insects, there was a significant increase in the
concentration of tyrosine before the process of moulting
directly and decreased at or after the process of moulting
significantly decreased and the rise of Tyrosinase
concentrations represents the first start of the process of
moulting and melanozation (Kim et al. 2002, Kubo et al.
2003, Sugumaran and Barek 2016). The function of this
enzyme was detected in the process melanozation in
mosquitoes Called dopachrome conversion enzyme
(DCE) (Li et al. 1994, 2007). Therefore, Tyrosinase was
used as a means of control insect pests by inhibiting its
effectiveness (Kubo et al. 2003), and to control the adult
stage of mosquitoes. So, the research was aimed at
control the fourth larval instar of the insect by studying
the effect of the crude extract of banana plant peels in
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some biological aspects of the insect’s by treatment of
Fourth-instar larvae and calculation of the percentage of
mortality of the treated larvae and their resulting pupae.
Also, studying the percentage of phenotypic deformities
of the immature stages resulting from treatment with
these extracts, the average age of immature stages and
the adult stage of the insect result of treatment with this
extracts.As well as the investigation of Tyrosinase in the
banana peels plant and assesses its effectiveness.

MATERIALS AND METHODS
Collecting and Diagnosing Plant Samples
The samples under study were collected from the
household waste of the banana plant Musa acuminate
L. in Karbala Governorate/ Iraq, in February 2018. It was
dried and grinded and placed in glass bottles and the
name of the plant was recorded and stored in the fridge
until it was used, the plant was diagnosed at the
University of Karbala - Faculty of Science - Department
of Life Sciences - by Dr. Khansaa Abdul Alee Shaheed.
Preparation of Crude Extracts for Organic
Solvents of Plants
Crude extracts were prepared for organic solvents
for banana peels by method (Ladd et al. 1978). Three
organic solvents different polar were selected, ethyl
alcohol as the polar solvent and Ethyl acetate as a
medium-polar solvent, and hexane (n-Hexane) as a nonpolar solvent (Harborne 1984). For the purpose of
estimating the effectiveness of organic solvent crude
extract for banana plant peels and its effect on Cx.
molestus mosquitoes, a (2) gm of dry matter for each
organic extract was dissolved in 2 ml of each organic
solvent extracted from the sample. The volume was
supplemented to 100 ml with distilled water, the
concentration of the stock solution became 2%
equivalent 2 mg / ml, the solution was about 20 mg / ml,
i.e., from this solution concentrations was prepared (0.5,
1 and 2) mg/ml. The control treatment was performed
using 1 mL of each solvent and 1 ml of ethyl alcohol with
98 mL distilled water.
Collecting and Diagnosing of Mosquito
Samples
Boats of eggs samples of Cx. molestus were
collected in the Karbala Governorate from the (3X3) m
exposed wastewater dumps that contain Typha sp
(Cane plant) at their edges in February of 2018. The
boats were placed in laboratory conditions for the
purpose of hatching and were reared until they reached
the fourth larval instar and samples were taken for
diagnostic purposes using the diagnostic key (Abul-hab
and Kassal 1989). In order to confirm the diagnosis, it
was based on a vital phenomenon, namely Autogeny,
the ability of females to put the first egg boat without the
need for a blood meal (Hayes 1973).
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Mosquito Breeding
The colony was purified for three generations before
the experiments were started. The egges’ boats
collected from the study site were transferred to plastic
containers space 500 ml containing water, each egg
boat was transferred to a 100 ml plastic container. After
the eggs were hatched and turned into larvae, the
breadcrumbs were added to feed them. When they were
turned into pupae, they were transferred to the breeding
cages with dimensions 40X40X40 cm, closed by the first
cloth on one side and the metal wire from the four sides,
In addition to a wooden base, the adults were not fed to
the blood but were fed on a 10% glucose solution. This
method of breeding was used for the purpose of
obtaining adults and the fourth larval instar of diagnosis
and conducting the necessary experiments.
Study of the Effect of Crude Extracts of
Organic Solvents for Banana Peels in Biological
Aspects of the Insect
10 larvae were taken from the fourth larval instar with
three replicates per concentration and transferred to 100
mL plastic containers containing the above extracts with
concentrations (0.5, 1 and 2 mg/ml), with the addition of
bread crumbs to feed them, and in the control treatment,
distilled water was used with the organic solvent to follow
up on its life. The mortality ratios for the fourth instar
larvae and for the pupae resulting from the treatment of
fourth instar larvae were recorded until they reached the
adult stage and the growth rate was calculated for fourth
instar larvae, pupae and adults and the percentage of
phenotypic deformation was calculated and the rate of
percentage mortality were corrected for according to
Abbott Forula equation (Abbott 1925).
𝑇𝑇ℎ𝑒𝑒 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑜𝑜𝑜𝑜 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
%𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑎𝑎𝑎𝑎 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 − %𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑎𝑎𝑎𝑎 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
=
100 − 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑎𝑎𝑎𝑎 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
∗ 100%

The percent Inhibition of Emergence (IE%) was
calculated according to the Mulla equation and others
(Mulla et al. 1974).

IE%=100 (T X 100 /C )

T = the percent of emergence in the treatment
C = the percent of emergence in the control
treatment

Investigation about Tyrosinase in Banana
Peels Extract
The enzyme was investigated according to the
method (Frary et al. 2010):
1- banana peels were cut and crushed 0.1 g of
them and dissolved with 0.2 g of the regulated
solution Tris_HCl, pH = 7 during crushing in a
ceramic mortar and under refrigerated
conditions.
2- The extract was then filtered as the plant parts
were removed.
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Centrifugal of extract under refrigerated
conditions (4) ℃ at 8000 cycles / min for 10
minutes to obtain a pure enzymatic extract.

Determination of the Effectiveness of
Tyrosinase
The efficacy of Tyrosinase was determined
according to the method described by (Kubo and KinstHori 1998) using 1 Mm of L-Tyrosine as an interaction
substance, as follows:
1- Pumping pure oxygen for (5-3) minutes to the
interaction substance.
2- The reaction mixture consisting of water that
removed from it the ions and the regulated
solution (50 Mm Potassium Phosphate Buffer,
pH = 6.5) and solution of the reaction
substance.
3- Add 0.1 mL of the enzymatic extract and record
the increase in absorption at a wavelength of
280 nm.
Enzyme efficiency is calculated according to the
following equation:
𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 / 𝑚𝑚𝑚𝑚 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = (∆𝐴𝐴280𝑛𝑛𝑛𝑛/𝑚𝑚𝑚𝑚𝑚𝑚 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
− ∆𝐴𝐴280𝑛𝑛𝑛𝑛/𝑚𝑚𝑚𝑚𝑚𝑚 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵) (𝑑𝑑𝑑𝑑)
/(0.001) (0.1)

The enzyme activity unit is defined as the amount of
the enzyme that causes an increase in absorption at a
wavelength of 280 nm at 0.001 per minute and
underestimation conditions.

Determination of the Protein
Determination of the protein in the enzymatic extract
using the method (Lowry et al. 1951) using the bovine
serum (BSA) is a standard protein.
The specific efficacy of Tyrosinase was calculated
according to the following equation:
specific efficacy = Efficacy (unit) / protein (mg) =
Unit / mg of protein
Statistical Analysis
The results of the study were analyzed according to
the model of the factorial experiments with completely
randomized design and the Least Significant Difference
(L.S.D.) was used below a significant level of 0.05 to
indicate the significance of the differences between the
different treatment (SAS 2012). The mortality ratios were
adjusted according to the equation listed in (Abbott
1925, AlRawi and Khalf Allah 2000) and the corrected
values were converted to angled values for their
insertion in the statistical design.
RESULTS AND DISCUSSION
Effect on the Percent of Corrected Mortality of

the Fourth –Instar Larvae and Pupae Resulting
from the Treatment of the Fourth-instar Larval of
Cx. molestus
The results indicated in Table 1 existence a
relationship between the concentrations used and the
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percent of mortality, This relationship differed according
to the type of solvent used in the extraction, It was found
that when using the solvent of hexane, the percent of
mortality was (12.5)% at the concentration (0.5 mg / ml
)and increased to 62.5% at the concentration of 1 mg /
ml, but when the concentration increased to 2 mg / ml
we note a decrease in the percent of mortality to
12.5%,In principle, this result was similar to that
obtained using the ethyl acetate extract. We note that
the effect of the concentration increased from 0.5 to 1
mg / ml but when increased to 2 mg / mL, note the low
effect, but the results were different when using the
ethanol extract, The correlation between the
concentrations used and the mortality rate was 0% at the
concentration of 0.5 mg / ml and raise with the
concentration increased to 25% at the concentration of
2 mg / ml compared to the control treatment of 4.8%,
pupae resulted of these larvae had a patent effect on the
rate of their mortality, We can note in the hexane extract,
the mortality rate of 30% in the concentration was 0.5
mg/ml and decreased to 10% in the concentration of 1
mg/ml and this percent increased with a concentration of
70% in the concentration of 2 mg/ml. When using the
extract Ethyl acetate was found to have no effect on
pupae in the concentrations of 0.5 and 1 mg/ml, as it
reached a mortality rate of 0% respectively, but in
concentration 2%, the mortality rate was 10%.
When the ethanol extract was used, it was observed
that there was no effect on the pupae in the
concentration of 0.5 mg/ml as it reached mortality rate
was 0%. In the concentration of 1 mg/ml, the mortality
rate increased to 70% and then decreased to (60%) in
concentration (2mg/ml) compared with 0% in the control
treatment.
The results of Table 1 showed that the effect for the
hexane extract of the banana peel was more effective
than the ethyl acetate and ethanol extract in the percent
of the mortality of the fourth–instar larval of the insect
and the effect of the hexane and ethanol extract on the
plant was found to be more effective than the ethyl
acetate in the percent of mortality of pupae resulting
from fourth-instar larvae treatment and the effect varied
with different concentrations of the extract and the
results of the statistical analysis showed the significance
of the differences in the results obtained.
A study (Abdul Rahuman 2011) confirmed in India
conducted three types of mosquitoes: Anopheles vagus,
Argemeres subalbatus, and Culex vishnui. The crude
extracts of organic solvents (chloroform, methanol,
hexane, ethyl acetate, and acetone) were used for
leaves, flowers, flower buds, and seeds of several plants
including banana flowers Musa paradisiaca. With a
mortality rate of 84 and 75%, respectively, in the
concentration of 1000μg / ml in the hexane and ethyl
acetate extract when treated with Culex vishnui fourthinstar larvae.
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Table 1. Effect of Interaction of crude Extract Concentrates of Organic Solvents to Musa acuminate peels in Percent of
corrected mortality of the fourth-instar larval and the pupae resulting from the treatment of the fourth-instar larval of Cx.
molestus
Hexane Extract
Ethyl acetate extract
Ethanol extract
%
%
%
% Mortality of the
% Mortality of the
% Mortality of the
Mortality of the
Mortality of the
Mortality of the
resulting pupae
resulting pupae
resulting pupae
fourth-instar larval
fourth-instar larval
fourth-instar larval
Control
4.8
0
4.8
0
4.8
0
0.5
12.5
30
0
0
0
0
1
62.5
10
25
0
12.5
70
2
12.5
70
12.5
10
25
60
L.S.D
18.828
13.347
15.583
0.941
16.306
10.525
L.S.D. The interaction between the three extracts and the concentrations was 16.143 in the percent of mortality in fourth-instar larval decay.
L.S.D. Interaction between the three extracts and concentrations was 9,753 in the percent of mortality inpupae of resulting from the treatment of the fourth –
instar larvae.
Concentrations
mg / ml

Table 2. Effect of the intraction of the crude extract concentrations of the organic solvents of the Musa acuminate peels in
the cumulative percent of cumulative mortality of the immature stages of the Cx. molestus
Banana Plant
Concentrations mg / ml
Hexane Extract
Ethyl Acetate Extract
Ethanol Extract
Control
4.8
4.8
4.8
0.5
0.5
0
0
1
75
25
100
2
100
25
100
L.S.D
14.121
6.656
21.051
L.S.D. value of the interaction between the three extracts and the concentrations was 13,543 in the cumulative mortality of immature stages of the insect

The results of the (Narayanan et al. 2014) study
showed that the concentration of 500ppm for the
chloroform extract of Terminalia retz plant, It was the
most effective and gave a percent of mortality 56% of
the Cx quinquefasciatus, and that the percent mortality
of pupae in the concentration of 250 ppm reached
39.20%.
The high percent of mortality of larvae and pupae
resulting from the treatment of the fourth-instar larvae of
the insect with crude extracts of organic solvents for
banana peel may be caused by the tyrosinase that is
responsible for the stiffening of the body wall after a few
hours of moulting, this enzyme is the first start of the
moulting process, then the insect gave the dark colors to
protect them from predators.
As the enzyme rate of increase before the process of
moulting and it decreases during or after the process
(Kubo et al. 2003), and the mortality of insects treated
with these extracts is the survival of the percent or
concentration enzyme is high that indicate to the
incomplete of cuticle hardening and non-coloration,
which led to the emergence of cases of partial moulting
in insects treatment with the emergence of larvae and
pupae Albino.
The efficacy of the organic solvent extract of hexane
to banana peel to contain the above plant may be due to
a high amount of toxic compounds present in the plant
extract that affect the target tissues and cause larval
tissue poisoning (Kuusik et al. 2001, Sukumar et al.
1991).
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Effect of Interaction of Crude Extract
Concentrations of Organic Solvents for Musa
acuminate Peels in the Percentage of Cumulative
Mortality of Immature Stages (Fourth-instar
Larval and the Pupae Stage) of Cx. molestus
Table 2 shows the effect of the crude extract of
organic solvents of banana plant peels in the percent of
cumulative mortality of immature stages of the insect.
The highest rate of cumulative mortality of immature
stages of the insect in the extract of hexane, ethyl
acetate, and ethanol (100, 25 and 100%) in
concentration (2) mg / ml respectively compared with
(4.8%) in the control treatment.
It is noted from Table 2 that the extract of hexane
and ethanol for Musa acuminate peels were more
effective than the ethyl acetate plant extract in the
percent of cumulative mortality of immature stages, the
results indicate of the statistical analysis showed the
differences in the results obtained.
Notes from the current study that the greater the
concentration and the time period, the higher the percent
of cumulative mortality of immature stages, the reason
may be due to the effect of these extracts in the insect
stager because they contain toxic substances or other
effective compounds acting as feeding deterrents the
insect to die. The killing reason of insect stages of their
nervous and digestive system may be effect when
touching these extracts to the body surface of the insect
or entering these substances through the respiratory
openings (Halawa et al. 1998). Or may cause the reason
for mortality of the fourth-instar larvae to starvation
because the active compounds of the plant extract
works as feeding deterrents and may combine with the
fatty substances in the digestive system and cause the
mortality of larvae, where the fatty substances removed
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Table 3. Effect of the Interaction of the Crude Extract of Organic Solvents to Musa acuminate peels in the Percent Inhibition
of Emergence of Cx. molestus
Banana Plant
Hexane Extract
Ethyl Acetates Extract
Concentrations mg / ml
% To percent Inhibition of
% To percent Inhibition of emergence
emergence
Control
20
20
0.5
96
90
1
97.5
92.5
2
100
92.5
L.S.D
23.742
16.972
L.S.D. Value For the interaction between the concentrations of the extract and the percent inhibition of emergence 19.22

Ethanol Extract
% To percent Inhibition of
emergence
20
0
100
100
32.06

Table 4. The Effect of the Interaction of the Crude Extract of Organic Solvents on Musa acuminate peels in the Rate of
Age of the Fourth-instar Larval ,pupae and Adult stages of Cx. molestus
Crude extract of organic solvents for Musa acuminate peels plant
Concentrations mg /
Hexane Extract
Ethyl acetate extract
Ethanol extract
ml
Age of
Age of
Age of The age Age of
Age of
Age of
The age Age of
Age of
Age of The age of
larva
pupae
male
of female
larva
pupae
male
of female
larva
pupae
male
female
Control
5
7
6
12
5
7
6
12
5
7
6
12
0.5
4
4.42
5
9
2.25
3
5
11
1
4.25
3
3
7.28
4.33
5.66
7
1.66
2.14
2
1.25
2
3
1.5
2
L.S.D
1.882
1.630
2.306
1.331
2.977
1.882
2.306
2.105
3.646
1.630
0.941
2.824
D for interaction between the three extracts and 1,685 concentrations in larval age
L.S.D for the interaction between the three extracts and 1.583 concentrations in the age of the pupae
L.S.D for the interaction between the three extracts and concentrations 1.287 at the age of male
L.S.D for interaction between the three extracts and 1.087 concentrations in the age of the female
* - Indicates the Mortality of the insect

without benefit, or may affect the Epithelial cells of the
gastrointestinal tract and cause poisoning of the insect
(Metspalu et al. 2001, Pederson et al. 1976).
A study (Al-Khafagi 2010) confirmed when
continuous exposure to the immature stages of Cx.
pipiens of the extract of the terpene compounds of the
leaves of the Ricinus communis plant caused the most
cumulative mortality of 100% for all concentrations.
Results in (Al-fetlawy 2014) showed a cumulative
mortality of immature stages of Cx. pipiens 100% when
treated with terpene compounds extract to Tamarix
ramosissma for concentrations (2.5, 5, 10 and 20) mg /
ml respectively.

Effect of the Interaction of Crude Extract of
Organic Solvents of Musa acuminate peels in the
Percent Inhibition of Emergence of Adult of Cx.
molestus
The effect of the crude extract of organic solvents of
Musa acuminate peels was significantly observed in the
percent Inhibition of Emergence of Cx. molestus and the
different concentrations used (Table 3), with the highest
percent Inhibition of Emergence in the extract of hexane,
ethyl acetate and methanol (100, 92.5 and 100%) in
concentration (2) mg / ml respectively compared with
20% in the control treatment.
It was observed in the results in Table 3 that the
extract of hexane and ethanol were more effective than
the ethyl acetate extract of the plant in the percent
inhibition of emergence of adult insects. The results of
the statistical analysis showed the significance of the
differences in the obtained results.
A study (Al-Rahimy 2017) confirmed the use of
chloroform extracts for the roots, stems, and leaves of

boht the Mentha spicata L. and Eucalyptusmicrotheca
F.Muell. plants, when treating the fourth larval instar of
Cx. molestus. The value of Percent Inhibition of
Emergence (IE%) reached to (100%, 39%, and 78%) in
the concentration of 0.5 mg/ml and (100, 81.82 and
100%) respectively in the concentration of 1 mg/ml for
the roots, stems and leaves for the mint plant. Where in
the roots, stems and leaves of the Eucalyptus plant
reached (100, 61.04 and 61.04%) in the concentration of
0.5 mg / ml and (100, 100 and 100%) respectively in the
concentration of 1 mg / ml.

Effect of the Interaction of the Crude Extract
of Organic Solvents on the Musa acuminate
peels in the Rate of Age of the Fourth-instar
Larval, Pupae and Adult Stages and Complete
Role of Cx. molestus
Table 4 shows the effect of the crude extract of
organic solvents on the Musa acuminate peels in the
period of growth of the fourth-instar larval, pupae and
adults. The average age of the immature and adults of
the insect (1.25, 0, 0 and 0) days respectively in the
hexane extract, (2, 3, 0, and 0) days respectively in the
ethyl acetate extract. In the ethanol extract, the average
age (1.5, 2, 0 and 0) days respectively in the
concentrations of 2 mg / ml compared to (5, 7, 6 and 12)
days in the control treatment.
Table 4 shows a decrease in the average age of the
larval instar, pupae and adult stage of the insect in all
the crude extract concentrations of organic solvents for
Musa acuminate peels plant. The results of the statistical
analysis showed the differences in the results obtained.
The low rate of age of the insect in the current study
may be because of the contains of these extracts on
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substances that inhibited the effectiveness of
Tyrosinase in the peels of banana plant and mosquito
larvae, and this enzyme is directly responsible for the
hardening of the cuticle, which resulted in mortality of
adult stages and immature stages by age less than the
average of the control treatment (Evans and Kaleysa
1992).
A study (Mahdi 2010) confirmed the effect of the
organic extract(alcohol) of the plants Peganum harmala
and Ricinus communis in the period of growth of different
stages of Cx. pipiens molestus, as it reached the
duration of the larval and pupae and adult stage of the
Peganum harmala plant was 2mg / ml (12.2, 3.7 and
18.3) compared with (9.5, 3.0 and 14.1) in the control
treatment, For the Ricinus communis plant, the duration
of the larval ,pupae and adult stage of the same
concentration above (10.0, 3.3, and 15.3) compared to
(9.7, 3.2 and 14.7), respectively, in the control treatment.
A study (Al-Rahimy 2017) confirmed the use of
chloroform extracts of Mentha spicata and Eucalyptus
microtheca when treating the fourth-instar larval of Cx.
molestus , The mean age of the fourth-instar larval and
the male and female were: (2, -, -, -) days, and (1.6, 2.5,
2, 5.5) days, and (1.5, 3, 3, 5.3) days respectively in the
concentration of 0.5 mg/ml, and (1, -, -, -) days, and (1.6,
2, 2, 4) days, and (1, -, -, -) days respectively in the
concentration of 1 mg/ml for the roots, stems and leaves
of Menthaspicata. While (2, 3.5, -, -) days, and (1, -, -, -)
days, and (1, 3.5, 4, 6) days respectively in the
concentration of 0.5 mg/ml, in the concentration of 1
mg/ml the mean age of the fourth-instar larval, pupae,
male and female was reached (1, 2.54, -, -) days, and
(1, -, -, -) days, and (1.14, -, -, -) days respectively for
roots, stems and leaves of Eucalyptus microthecaplant
in comare to (13, 8, 2, 2) days in the control treatment.

The Effect of the Interaction of the Crude
Extract of Organic Solvents on Musa acuminate
Peels in the Mortality and the Appearance of the
Phenotypic Deformation of the Stages of Cx.
molestus
The results of the present study showed the
appearance of somephenotypic deformation in the
shape of the fourth-instar larval, pupae and adult stage
of the insect. As a result of the use of the crude extract
of the organic hexane solvent, it was observed that the
legs were adhesion with the body of the insect and
atrophy in the abdominal region by 33.33% respectively
in the concentration of 0.5 mg/ml, in the concentration of
1 mg / ml the appearance of the Albino larvae with
atrophy at the beginning of the abdomen was observed
at 33.33%, In the concentration of 2 mg/ml, the larvae
appeared with a black head and a less color by 100%.
In the ethyl acetate extract, Albino larvae were shown
with 100% partial moulting, In the 1 mg / ml
concentration, Albino larval, and atrophy in the adult in
abdomen showed a 50% respectively. The
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Concentration of 2 mg / ml showed partial moulting of
pupae 100%. And the extract of ethanol was the effect
of this extract on the larvae by remaining in the fourthinstar larval without completing its life cycle as it reached
100%. In the concentration of 1 mg/ml, the combination
of the head and thorax regions of the larvae and the
partial emergence of adult appeared at 10%,
respectively, compared with (20, 0, 0) % respectively of
larval, pupae and adult deformation.
It is clear from the results in Table 5 that the crude
extract of organic solvents for Musa acuminate peels
plant had an effect on the appearance of the
morphological abnormalities of the treated insect. The
results of the statistical analysis showed the significance
of the differences in the results obtained.
The emergence of a number of Albino larvae and
pupae when treated with crude extracts of organic
solvents for the peels of banana plant, may be caused
by the tyrosinase found in the peels of the plant under
study, Where the study conducted by (Kubo et al. 2003)
had confirmed that this enzyme represents the first start
of the process of moulting and melanozation of insects
and the appearance of white or transparent to insects
treated with these extracts evidence of high
concentration, which led to the moulting and non-decline
led to non-hardening of the wall body of the body, which
leads to non-discoloration of the insect in dark colors,
which caused their mortality (Kubo et al. 2003, Vavricka
et al. 2010).
The appearance of these abnormalities of the stages
of the insect may be due to the inhibitory action of the
plant studied on the growth of the fourth-instar larvae,
pupae or adult stage, as the work may be similar to the
work of these growth regulations, orimmature stages are
unable to build the cuticle, which causes the mortality of
the insect because the contains of these extracts with
inhibitors of chitin formation in immature stages (Kader
et al. 2010).
The results of the study (Kader et al. 2010) confirmed
the use of organic extracts of Datura innoxia and Nerium
oleander leaves, as the petroleum extract had an effect
on appearance of deformities of the larvae Cx.
quinquefascitus that treated with these extracts.
A study (Al-Rahimy 2017) showed the appearance of
a number of phenotypic deformities of the fourth-instar
larval and adults of Cx. molestus when treating the
fourth-instar larval of the mosquito with extracts of
chloroform of the Mentha spicata L. and Eucalyptus
microtheca F.Muell. Using concentrations (0.25, 0.5 and
1) mg / ml.
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Table 5. Effect of the organic solvent extract of Musa acuminatepeels plant on the mortality and the appearance of the
deformities of the insect stagesCx. molestus
Concentration
mg/ml
Control
.05

1

Larva
20
-

1 larva
with a
curved
end

Banana Plant
Hexane extract
Ethyl acetate extract
Pupae
Adult Deformation
Larva
pupae
Adult Deformation
0
0
0
20
0
0
0
1 pupae 2 sticking
16.66
2 Albino
100
with black
of adult
larvae and
colour
legs to
33.33
partial
body
moulting
50
2 Atrophy
1 Inflate
33.33
of the
the head
adult
area of the
abdomen
pupae
16.66
2 Albino
50
larvae
33.33

2 pallid
larvae
with
atrophy at
1 The
the
appearance
beginning
of a
transparent
of the
abdomen area in the
fourth and
fifth rings of
the belly of
the pupa

2

8 larva
with black
head and
pale body

-

16.66

2
Blackness
of the
larval
body

50

3 sticking
the wings
with the
body
3 Atrophy
of the
adult
abdomen

-

100

100

1
elongation
with
inflated in
the head
of the
pupae

25

L.S.D
1.882
9.507
1.882
L.S.D. Interference between extracts and concentrations was 11.946% in deformation
L.S.D. For the interaction between the extracts and concentrations in the mortality 1.613

(A)

50

3 inflated
in adult
abdomen

Ethanol extract
pupae
Adult
0
0

1 larva with
yellow
colour

10
20

2albino
larva
1 albino
larva with
combination
in the head
and thorax
regions

4 larva with
curved end

Deformation
0
100

10

1 larva with
green colour

50

4 pupae
with partial
moulting

3 with
sticked
wings
and body

Larva
20
10 Survival
of the larvae
in the larval
stage
without
dissociation

10

1 pupa
with
partial
moultingn

6 pupae
with
partial
moulting
2 albino
pupae

10

1 adult with
partial
emergence

10
40
60
20

50

50

16.306

1.630

13.347

(B)

Fig. 1. (A) A pupa with a black color at a concentration of 0.5 mg/mL, (B) larva with a curved end at a concentration of 1
mg / ml for Cx. molestus which were treated with a hexane extract for Musa acuminate peels Power zoom 4x
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(A)

(B)

(A)

(B)

(A)

(B)

(A)

(B)

Fig. 2. (A) Atrophy in adult abdomen, (B) shows that insect legs are sticked to the body of adult of Cx. molestus
Treatment with a hexane extract for the Musa acuminate peels with a concentration of 0.5 mg / m. 4x magnification

Fig. 3. (A) White larva body with atrophy at the beginning of the abdominal region, (B) pupa colorless in the fourth and
fifth abdominal rings of the Cx. molestus insect treated with a hexane extract of Musa acuminate peels with a
concentration of 1 mg/ml. Power zoom 4x

Fig. 4. (A) Albino larvaeand partial moulting in 0.5 mg / ml, (B) Albino larvae at 1 mg / mL of the Cx. molestus treatment
with Ethyl acetate extract for Musa acuminate peels The power zoom 4x

Fig. 5. (A) The Black body of larvae at a concentration of 1 mg/ml, (B) showed a partial moulting of a pupa with a
concentration of 2 mg/ml for Cx. molestus treatment with Ethyl acetate extract for Musa acuminate peels Power zoom 4x
8
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(A)

(B)

(A)

(B)

(A)

(B)

(A)

(B)

Fig. 6. (A) Albino pupa, (B) Inflated pupa’s head of Cx. molestus treated with Ethyl acetate extract for Musa acuminate
peels in concentration of 0.5 mg/ml. The power of zoom 4x

Fig. 7. (A) Albino larva, (B) The wings attach to the adult body of the Cx. molestus treated with Ethyl acetate extract for
Musa acuminate peels at 1 mg/ml. 4x magnification

Fig. 8. (A) Atrophy in the adult abdomen region of the concentration of 1 mg/ml, (B) showed elongation and enlargement
of the pupa head at a concentration of 2 mg/ml for the Cx. molestus treatment with Ethyl acetate extract for Musa
acuminate peels The power zoom 4x

Fig. 9. (A) the wing are attached to the adult body, (B) Atrophy in the adult region of the concentration of 2 mg/ml for Cx.
molestus treatment with Ethyl acetate extract for banana peels Musa acuminate The power zoom 4x.
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(A)

(B)

(A)

(B)

(A)

(B)

Fig. 10. (A) The larvae do not moulting were detected with a concentration of 0.5 mg/ml, (B) partial moulting of the pupa
at a concentration of 1 mg / mL for Cx. molestus treated with ethanol extract for banana peel Musa acuminate. the power
zoom 4x

Fig. 11. (A) Albino larvae, (B) Albino larvae showing the combination of the head and thorax region of the Cx. molestus
treated with a methanol extract of banana peels Musa acuminate with a concentration of 1 mg/ml. 4x magnification

Fig. 12. (A) Albino pupa, (B) Albino pupa with partial moulting of Cx. molestus treated with ethanol extract for banana
peels Musa acuminate at 2 mg/ml concentration. with 4 x magnification

Fig. 13. Showing an adult of Cx. molestus treated with distilled water only
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Investigation of Tyrosinase in Bananas Peel
Extract
The current study, which investigated about the
enzymatic efficacy of banana peels, showed an enzyme
efficacy of 0.5 units/ml also, the results showed that the
concentration of the protein was 1.25 mg/ml, so the
specific efficacy was 0.4 mg/mg.
The results of (Silva et al. 2013) study the crude
extract of banana plant (Musa sp.) The enzyme efficacy,
quality and protein estimation were study of the

polyphenol oxidase (PPO), it reached the enzyme
activity2558AU/ml, the total protein concentration of the
enzyme in the crude extract was 18.66mg/ml and the
specific efficacy was 137 UN/mg.
A study (Farrokh et al. 2018) confirmed the use of
banana peels as a source of tyrosinase in
pharmaceutical, cosmetic, food and commercial
research instead of mushroom. The specific efficacy
was 0.005 μmol/min mg, the total efficacy was 0.148
μmol/min and the protein concentration was 30.5 mg/ml.
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