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Abstract 
 

The effect of aqueous cold, boiling and chloroform of roots, stems and leaves extracts of peppermint plant Mentha spicata was studies by 

using concentrations (1,5 and 10) mg/ml of aqueous extracts and (0.25, 0.5 and 1) mg/ml of chloroform extract on some biological aspects of 

Culex molestus by treated fourth instar larvae of the insect, and the results were as follows : 

The results of the study showed that the above mentioned extracts have an effect in inhibition of emergence and that effect is positively co-

related with the concentrations used. The most of these effects were demonstrated by the usingthe chloroform extract of the leaves as the 

value of LC50was 0.29 mg/ml, as for the effect of the mortality of the fourth instar larvae and pupae, we note that the highest percentage of 

mortality occurred when using aqueous cold, boiled and chloroform for leaves as the value 90% to mortality of fourth instar in concentration 

10 mg/ml, in the aqueous extract of boiled in the stem as the mortality percentage 75.6% in concentration 5 mg/ml.  

The results indicated that the extracts under study had an effect on the age of male and female, the results indicated to reduce in age due to 

the treatment of these extracts as it reached 0,3.5 day in control treatment and 2,4 day in chloroform extract of stem compared with 7.9, 9.2 

day in control treatment . 
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Introduction 

Mosquitoes one of the insect that feeding blood by 

sucking, return to Diptera, [1] medically and veterinary 

importance because transmits for manydangerous pathogens. 

[2] One of the most important parasites transmitted by 

mosquitoes is malaria parasites and ring viruses such as 

Dengue fever virus, yellow fever virus, and West Nile virus 

[4, 3]. As a result of the rapid proliferation of this insect and 

the production of large numbers of eggs, a wide spread of 

these diseases has been observed, causing an epidemic, so 

attention has been paid to developing programs to combat 

and reduce their spread. Mosquitoes come back to the 

Culicidae family which contain 3601species and 

subspecies[5], which The Culex genus is found in tropical 

and temperate regions with favorable environmental 

conditions for the transmission of many viral diseases. [6] 

Culex molestus Forskel mosquitoes are the most prevalent in 

the human environment [7, 8]. However, the use of chemical 

pesticides is the fastest method among many control 

methods. [9] However, many studies have found that the use 

of parts of plants or their extracts [10], plant extracts have 

toxic effects to larvae, pupae and adult mosquitoes in 

general. [11] Mentha spicata to the oral family Lamiaceae 

has important functions from the medical point of view and 

insect repellent as mosquitoes [12], and given the importance 

of combating some of the water stages to control the adult 

stages. And the follow-up of the individuals resulting from 

them until reaching to adults and calculate the proportion of 

the cumulative mortality of the effect of these extracts in the 

longivity of the fourth larvae and pupae and adults resulting 

from different treatments. 

Materials and Methods 

1. Collect and diagnose plant samples  

Samples of peppermint plant were collected from the 

orchards of the province of Karbala in December 2016 and 

separated into leaves, stems and roots, and after drying and 

grinding separately, put in glass bottles and the name of each 

vegetable section was recorded and stored in the refrigerator 

until use. The diagnose of plant in Department of biology, 

college of Sciences, University of Babylon. 

2. Preparation of plant extracts  

The modified method [13] was adopted for [14] in the 

preparation of water extracts. In the preparation of organic 

solvent extracts, the organic solvent chloroform was used in 

the preparation of organic plant extracts. The method [15] 

and the modified [14] were adopted in the extraction process 

for roots, stems and leaves of peppermint. 

3. Collection and diagnosis of mosquito samples: 

samples of mosquitoes Cx. Molestus Forskal were 

collected from one of the exposed sewage areas of open 

heavy water measuring (2 x 2) m and containing its limbs on 

reed plants Typha sp. In the province of Karbala - district of 

Ramadan - the role of stone on 20/3/2017. And to diagnose 

mosquitoes within the study area where samples were taken 

from the fourth instar larvae and identified using the 

taxonomic key. [16] To confirm the diagnosis of this type of 

mosquito was taken advantage of the phenomenon 

Autogenous and the existence of the ability to put the first 

boat eggs without the need to feed a blood meal [17]. 

4. Mosquito breading: 

The egg boats collected from the site were isolated and 

each boat was placed in a 400 mL plastic container 

containing tap water. After hatching the eggs to larvae, they 

were fed with bread crumbs and when they were turned into 

pupae, the pupae were transferred to the breeding cage 

(30X30 x 30 cm) was enclosed by a metal wire on four sides 

and a fifth-line tulle. The adults were fed on a 10% glucose 

solution and don’t fed to the blood meal. The colony was 

purified for three generations before the experiments began. 

On fourth-generation larvae and adults used for diagnosis and 

Conduct experiments . 
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5. Effect of water extracts and chloroform of roots, stalks 

and leaves of peppermint plant in the biological aspects of 

the insect: 

Took (10) larvae / replicate of fourth instar larvae and 

(3) replicates per concentration. transferred it to 100 mL 

plastic containers containing the above mentioned extracts (1, 

5 and 10) mg / ml for the water extract and 0.25, 0.5 and 1 

mg / ml for the chlorofuramic extract With bread crumbs for 

the purpose of feeding them. Used distilled water and solvent 

in control experiments, recorded The percentage of mortality 

in the fourth instar larval and the pupal stage (produced after 

treatment of the fourth instar larval) and until it reached the 

adult stage and calculated the longevity of the fourth instar 

larvae, pupae and adult. The percentages of mortality are 

calculated according to equation [18]. 

%mortality corrected = (mortality% in treatment -

mortality% in control) / (100-mortality% in control) x 100 

The percentage of inhibition of adultsemergence (IE%).  was 

calculated According to equation [19]. 

IE% = 100- (T X100 / C) 

T = the percentage of the emergence of the treatment 

C = Percentage of the emergence in the control. 

 The relationship between these values and 

concentrations was graphically represented on logarithmic 

leaves to draw the toxicity line and calculate the LC50 value. 

The results of the study experiments were analyzed 

according to the model of global experiments and with full 

randomization design, the loss ratios were adjusted according 

to equation [20.18] and the corrected values were converted 

to angle values for inclusion in the statistical analysis. 

Results and Discussion 

1. Effect of interaction concentrations of cold and boiling 

water extracts of M. spicata in the mortality percentage of 

the fourth larval instar of mosquitoes. Cx. molestus 

        The results of Table (1) showed that the effect of the 

cold water extract on the plant was more effective than the 

boiling water extract. The effect varied with the different 

concentrations of the extract with the highest rate of fourth 

larvae loss in the cold and boiled water extract of the roots 

and stalks of peppermint leaves (90, 89.6, 90) respectively 

and in higher concentration(10) mg / ml compared to 2.8, 5.2 

and 5.6% respectively in control treatment. The percent 

mortality of fourth instarlarvae in the boiling water extract of 

roots, stalks and leaves was (40.5 and 80.1 and 90)% 

respectively, with a concentration of 10 mg / ml compared 

with 2.8, 4.6 and 5.6%, in control treatment. 

 
Table 1 : Effect the interaction of the cold and boilingaqueousextract of M. spicatain the mortality percentage of the fourth 

larval instar of Cx. molestus 

% mortality of fourth –instar larvae 

boiled aqueous extracts cold aqueous extracts 

Leaves Stems roots Leaves Stems Roots 

Concentrations  

mg/ml 

5.6 4.6 2.8 5.6 5.2 2.8 Control 

27.6 46.8 25.2 68.3 53.6 15.6 1 

80.4 47.2 35 80.2 83.3 5.6 5 

90 80.1 40.5 90 89.6 27.6 10 

1.445 0.891 6.309 0.6 1.318 4.216 Value of LC50 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in the percentage mortality of 

fourth-instar larvae 10.72  

 

The results of the statistical analysis showed significant 

differences in the results obtained. 

A study (21) of Peganum harmala confirmed that the 

cold water extract of the plant is superior to the hot water 

extract in the various biological performance parameters of 

mosquitoes Cx. pipiens L. 

The lethal effect of essential oils extracted from leaves, 

flowers and roots of aromatic plants was studied against the 

fourth instar of mosquito larvae Cx. molestus Forskal The 

most commonly used extracts are Foeniculum vulgare Mill, 

the most toxic, followed by Ferula hermonis boiss, Citrus 

sinensis osbeck, Pinus pinea L., Laurus nobilis L. and 

Eucalyptus spp. The LC50 values were 24.5, 44.0, 60.0, 75.0, 

117.0 and 120.0 mg/L, respectively [6]. 

A study [22] showed the effect of the water extract of 

leaves of Calotropis procera Ait. For mosquito control, with 

LC50 (273.53, 366.44 and 454.99) ppm in the treatment of the 

third and fourth instar larvae respectively for mosquitoes 

Anarabiensis in the concentrations (200, 400, 600, 800 and 

1000) ppm and for Cx. quinquefasciatus (187.93, 218.27 and 

264.85) ppm respectively in the treatment of the third and 

fourth instar larvae in the concentrations (100, 200, 300, 400, 

500 and 600) ppm. The value of IE50 was the percentage of 

inhibition of adult emergence 277.90 and 183.65 ppm 

Respectively 

A study [23] of the cold and boiling water extract of R. 

communis confirmed that the mortality percentage of the 

fourth instar larval of mosquitoes Cx. pipiens were 0, 33.76, 

36.84, 40.39, 46.30%, 0, 44.43, 47.30, 53.77 and 58.07% 

respectively in the concentrations (0, 2, 5, 10 and 20 mg / 

ml). 

[24] indicates that the effect of boiling water causes the 

inhibition of the esterase, phenolase and hydrolase enzymes 

of active compounds that are not affected by the cold water 

extract or as a result of feeding the larvae to the toxic 

compounds found in the plant extract that affect the target 

tissues. [25, 11], The cause of themortality of the larval stage 

may be due to its sensitivity to the presence of toxic 

substances in the leaves of the plant, these materials may not 

lead to the rapid and direct destruction of larvae, but to the 

impact on the inefficiency of food conversion and therefore 

the destruction of the insect as a result of its impact on the 

movement of the digestive tract and the rate of digestion 

effectiveness and absorption Leading to reduced growth [26], 

or the cause of the destruction of the fourth larvae stage may 
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be affected by the group of enzymes Microsomal oxidase 

enzyme in the epithelial cells of the gastrointestinal tract, 

which works to remove the toxicity of natural compounds 

found in the plant extract and thus poisoning the insect and 

then its destruction [27], Or may be due to contain the water 

extract of the plant under study to the presence of compounds 

that prevent the formation of chitin in immature stages, and 

thus unable instar larvae to build the new cuticle leading to 

the death of the insect [28], or may be the reason to 

discourage the growth and development of new It is hardened 

due to effective inhibition Mechanism Tyrosinase enzyme 

found in mosquito larvae as it is directly responsible for 

cuticle seclerotization [29]. 

2. Effect of interaction concentrations of the chloroform 

extracts of M. spicata in the mortality percentage of the 

fourth larval instar of mosquitoes Cx. molestus 

The results of Table 2 show the effect of chloroform 

extract on the roots, stalks and leaves of the peppermint plant 

in the mortality rate of fourth instar larvae, with the highest 

mortality rate (90, 90 and 89.7%) respectively with the 

highest concentration of extract (1 mg / ml) ) compare with 

(4.2)% In control treatment. 

Table 2 : Effect the interaction of the chloroform extract of M. spicata in the mortality percentage of the fourth larval instar of 

Cx. molestus 

%mortality of fourth –instar larvae 

Leaves Stems Roots 

Concentrations 

mg/ml 

4.2 4.2 4.2 Control 

78.3 37.8 40.3 0.25 

80.6 60.1 90 0.5 

89.7 90 90 1 

0.209 0.631 0.28 Value of LC50 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in the percentage mortality of 

fourth-instar larvae 7.829 

 

The results of the above table showed that the 

peppermint extract had an effect on the fourth larvae. The 

effect was increase with increasing the extract 

concentrations. The results of the statistical analysis showed 

the significance of the differences in the obtained results. 

[30] obtain the alcoholic extract of the seeds of the 

black bean Nigella sativa and leaves of eucalyptus 

Eucalyptus spp. toxic of the larval stage  of mosquito Cx. 

pipiens 

[31] showed the value of LC50 in the petrolium ether 

extract of Mentha microphylla Koch 39 mg / L when treated 

forth instar larvae of Cx. molestus with plant essential oils 

The reason for its resistance to pesticides and some 

plant extracts may be due to the increased thickness of the 

cuticle layer when advancing larvae to the fourth larval stage 

[32] or as a result of feeding the larvae to the toxic 

compounds found in the plant extract that affect the target 

tissue [25.11]. 

3. Effect of interaction concentrations of cold and boiling 

water extracts of M. spicata in the mortality percentage of 

pupal mortality resulting from treatment the fourth 

instar larvae of mosquitoes Cx. molestus 

The highest mortality rate of pupae resulting from cold 

water extract for roots, stalks and leaves of peppermint 

(15.6%) respectively in concentration (5 and 1) mg / ml 

compared with 0, 1.2 and 0% respectively in control 

treatment. While the pupal mortality from the treated of 

boiling water extract of roots, stalks and leaves (15.6, 27.6 

and 25.6%) in the concentrations (5 and 1) mg / ml 

respectively compared to (1.2, 0 and 0)% in control 

treatment. 

 

Table 3: Effect the interaction of the water extract of M. spicata in the mortality percentage of pupae resulting from treatment 

of the fourth larval instar of mosquitoes Cx. molestus 

%mortality of pupae resulting from treatment of fourth –instar larvae 

boiled aqueous extracts cold aqueous extracts 

Leaves Stems roots Leaves Stems Roots 

Concentrations  

mg/ml 

0 0 1.2 0 1.2 0 Control 

35 27.6 15.6 25.6 15.6 15.6 1 

25.6 75.6 15.6 15.6 15.6 15.6 5 

0 25.7 0 0 0 0 10 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in the percentage mortality of 

pupae 2.013 

 

The results of Table (3) showed that the effect of the 

boiling water extract of the plant was more effective than the 

cold water extract with different effect of different 

concentrations of the extract. The results of the statistical 

analysis showed the significance of the differences in the 

obtained results. 

A study [23] confirmed the superiority of the hot water 

extract on the cold water extract of the leaves of the 

rhododerma R. communis on pupa of Cx. pipiens; the pupal 

mortality percentage when use hot water extract were (0, 45, 

48.54, 53.15, 65.70%). In the cold water extract, the 

percentage of pupal mortality (0, 42.12, 43.27, 45.57 and 

56.82%) was in the concentrations (0, 2, 5, 10 and 20) mg / 

ml 

 

Effect the extracts of peppermint (Mentha spicata L.) in some biological aspects of mosquitoes Culex molestus 
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4. Effect of interaction concentrations of chloroform 

extracts of M. spicata in the mortality percentage of pupal 

mortality resulting from treatment the fourth instar 

larvae of mosquitoes Cx. molestus. 

  The results indicated in Table (3)  the highest 

percentage of pupal mortality resulting from the treatment of 

the fourth instar larvae in the chloroform extract of roots, 

stalks and leaves of peppermint was (29.2, 0 and 15.6%) in 

concentration  0.25 mg / ml compared with 1.2% in control 

treatment. 

 
Table 4 : Effect the interaction of the chloroform extract of M. spicata in the mortality percentage of pupae resulting from 

treatment of the fourth larval instar of mosquitoes Cx. molestus 

% mortality of pupae resulting from treatment of fourth –instar larvae 

Leaves Stems Roots 

Concentrations  

mg/ml 

1.2 1.2 1.2 Control 

15.6 0 29.2 0.25 

15.6 0 0 0.5 

0 0 0 1 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in the percentage  mortality 

pupae 3.412 

  
The results of Table (4) showed that the chloroform 

extract of the peppermint plant had an effect on the 

percentage of pupae mortality resulting from the treatment of 

the fourth instar larvae of Cx. molestus mosquitoes, and the 

results of the statistical analysis showed the significance of 

the differences in the results obtained 

The results of a study [33] confirmed that the 

concentration of 500 ppm for the chloroform extract of 

Terminalia chebula Retz. Was the most effective, giving 

pupae mortality in mosquito Culex quinquefasciatus 56%, 

and the percentage of pupal mortality in the concentration of 

250 ppm was 39.20% 

5. Effect the interaction of the concentrations the cold and 

boiling water extracts of the peppermint plant M. spicata 

in the percentage of cumulative mortality of the 

immature stages of the Cx. molestus 

Table (5) shows the effect of the concentrations of the 

extract on the mortality of immature stages of the insect 

treated. The increase in the concentration of the extract 

resulted in an increase in the mortality rates of the immature 

stages of the treated insect. A positive relationship was 

observed between the concentration of the extract and the 

percentage of mortality. The cumulative mortality of 

immature stages when use 10 mg/ml concentration in cold 

water extracts for root; steam and leaves peppermint plant 

were (90, 89.6 and 90)% respectively compare with (2.8, 6.4 

and 5.6)% in control treatment, whereas Cumulative 

mortality rate in hot water extract were (40.9; 90.90)% 

respectively in the concentration (10) mg / ml for root 

extract, stems and leaves compared with 4.0, 4.6 and 5.6% 

respectively in the control treatment 

 

 

 

 

 

Table 5: Effect the interaction of the water extract of M. spicata in the percentage of cumulative mortality of immature stages 

of mosquitoes Cx. molestus 

mortality cumulative of the immature stages% 

boiled aqueous extracts cold aqueous extracts 

Leaves Stems roots Leaves Stems Roots 

Concentrations  

mg/ml 

5.6 4.6 4.0 5.6 6.4 2.8 Control 

62.6 74.4 40.8 93.9 69.2 31.2 1 

80.4 90 50.6 80.2 98.9 44.5 5 

90 90 40.9 90 89.6 90 10 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in the percentage mortality 

cumulative of the immature stages 12.733 
 

Table (5) shows that the cold and boiling water extract 

of the plant had a high effect in the percentage of cumulative 

mortality, and the results of the statistical analysis showed 

the significance differences in the results obtained 

A study [34] confirms the superiority of the water 

extract of leaves of the Nerium oleander plant in the 

biological efficiency of the cumulative mortality of mosquito 

larvae Cx. quinquefasciatus given a concentration of 3000 

ppm mortality of 100% killing 

This may be due to the effect of these extracts on insect 

stages because they contain phenol compounds, toxic 

substances or other effective compounds that act as feeders, 

causing the insect to die. The killer cause of insect stages 

may be due to the nervous and digestive system of the insect 

by touching these extracts to the surface [35, 34], the reason 

for the existence of high cumulative loss rates in the plant 

under study for larvae is an indication of the presence of 

poisoning and accumulation of active substances in the 

studied plant in the digestive channels of larvae and the 

appearance of many deformities , The reason may be the 

effect of these substances on food enzymes analyst for the 

substance found in the gut. [27] The presence of a group of 

enzymatic microsomal oxidase enzymes in the gut cells of 

insects are important in removing the toxic effect of natural 

compounds of the plant, and that any effect on these enzymes 

by these compounds causes poisoning of the digestive tract 

tissues of the insect 
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6. Effect the interaction of the concentrations the of 

chloroform extract of peppermint plant M. spicata in the 

percentage of cumulative mortality the immature stages 

of the Cx. molestus 

The percentage of cumulative mortality for the 

immature stages in the chloroform extract for the roots, stalks 

and leaves of the peppermint plant were highest 

concentration of extract (1) mg / ml was (90, 89.7 and 90) 

%respectively, compared with 5.4% in the control treatment 

from the results of Table (6) showed that the 

chloroform extract of the plant had a high effect in the 

percentage of cumulative mortality, and the results of the 

statistical analysis showed the significance of the differences 

in the results 

It is noted in the present study that the high 

concentration and the length of time, caused higher 

percentage of cumulative mortality of immature stages, this 

may be due to the effect of these extracts in the stages of the 

insect because of the containment of toxic substances or 

other effective compounds act as anti-feeding cause the 

insect to die,  or The reason of die may be due to the impact 

of the nervous system and the digestive of the insect by 

touching these extracts to the surface of the body of the 

insect or enter these substances through the respiratory 

openings [35], or may explain the cause of the mortality of 

the fourth larvae to starvation because the active compounds 

of the plant extract works as anti-feeding [36] This disease 

affects the epithelial cells of the gastrointestinal tract and 

causes cases of insect poisoning, combined with the fatty 

substances present in the digestive system and causing the 

death of the larvae [37, 38] 

The results of [39] confirmed a cumulative mortality of 

the immature stages of mosquitoes Cx. pipiens 100% when 

treated with Turmine ra mousissima Turbine extract for 

concentrations (2.5, 5, 10 and 20) mg / ml, respectively. 

 
Table 6 : Effect the interaction of the chloroform extract of M. spicata in the percentage of cumulative mortality of immature 

stages of mosquitoes Cx. molestus 

% mortality cumulative of the immature stages 

Leaves Stems Roots 

Concentrations  

mg/ml 

5.4 5.4 5.4 Control 

93.9 37.8 69.5 0.25 

95.6 60.1 90 0.5 

90 89.7 90 1 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in the percentage  mortality of 

cumulative of immature stages  11.241 

 

7. Effect the interaction of concentrations of cold and 

boiling water extract of M. spicata in longevity of  fourth 

instar larvae, pupae and adult in Cx. molestus 

Table (7) shows the effect of cold water extract on 

roots, stalks and leaves of peppermint plant in the growth rate 

the fourth instar larvae, pupae and adultit reached at the 

highest concentration (10) mg/ml (2.6, 3 ,-and 4) day, (3, 2,- 

and-) day, (1, 2,- and -)day respectively compared to( 5, 6, 

5.5 and 9.2) day, ( 6, 6, 8.8 and 13.2) day, (3, 6, 7.25 and 

9.75) day respectively in controls treatments. when use 

boiling water extract on roots, stalks and leaves of 

peppermint plant the longevity reached to (3.8,-,-and-)day,  

(1, 2, - and -) day, and (1,-,- and -)day respectively compared 

to (5, 6, 5.5 and 9.2) day, (2.7, 4.3, 6 and 9) days, (3, 5.38, 

7.25 and 9.75) day respectively in the control treatments. 

Table 7 : Effect the interaction of the water extract of M. spicata in longevity of  fourth instar larvae, pupae and adult in Cx. 

molestus 

boiled aqueous extract/duration of growth of 

insect stages(day) 

cold aqueous extract/duration of growth of 

insect stages(day) 

Male and 

female 
pupae 

Fourth-instar 

larvae 

Male and 

female 
pupae 

Fourth-instar 

larvae 

Concentrations  

mg/ml 

le
a
v

es
 

S
te

m
s

 

ro
o

ts
 

le
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es
 

st
em

s
 

ro
o

ts
 

le
a
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ro
o
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a
v
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s
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o
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a
v
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s
 

ro
o

ts
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a
v

es
 

st
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s
 

ro
o

ts
 

 

7
.2

5
/9

.7
5

 

6
/9

 5
.5

/9
.2

 

5
.3

8
 

4
.3

 

6
 

3
 2

.7
 

5
 

7
.2

5
/9

.7
5

 

8
.8

/1
3

.2
 

5
.5

/9
.2

 

6
 

6
 

6
 

3
 

6
 

5
 

Control 

1
0

/-
 5
.5

/9
.5

 5
.6

/1
0

.5
 

3
.2

5
 

3
 2
.5

7
 

1
.9

 

1
.5

 

1
.3

 

8
/6

 

5
.3

/1
8

.2
5

 

3
.4

/1
1

 

5
.5

 

5
.5

 

2
.6

 

2
.3

 

2
.6

 

4
.3

 

1 

-/5
 

-/-
 5

.4
/-

 

2
 2
.1

4
 

5
 1
.4

3
 

2
 

2
 0

/8
 

0/
1

1
 3

.5
/0

 

1
 

1
 

2
 2
.2

9
 

2
 

3
 

5 

-/-
 

-/-
 

-/-
 

-
 2
 

-
 1
 

1
 3

.8
 

-/
-

 

-/
-

 

/4
-

 

2
/

 

2
 

3
 

1
 

3
 2

.6
 

10 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in period of the fourth-instar 

larvae=0.912,pupae=1.21 , male and female adult non-significant difference. 
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Table (7) shows a decrease in the age of the fourth 

instar larvae and pupae and adult stage of insect in most of 

the extract concentrations. The results of the statistical 

analysis showed the significance of the differences in the 

obtained results 

A study [40] confirmed the effect of water extracts of 

Peganum harmala and R. communis in the growth of the 

different stages of the Cx. pipiensmolestus the longevity of 

larvae, pupae and adult stage reached to (10.1, 3.5 and 15.7) 

day respectively in the concentration of 2 g / kg where as In 

the concentration of 5 g/ml, the longevity of insect stages 

was (10.5, 3.5 and 16.3) day and in concentration 10 gm / ml 

the stage longevity was (11.3, 3.9 and 17.2) day, 

respectively, compared to the control treatment of (9.5, 3 and 

14.1) day. The longivity of the larval, pupal and adult stage 

in the castor plant when use 2 gm / ml was (10.1, 3.5 and 

14.7) day, and in the 5 gm / mL concentration the longivity 

of insect stages was( 10.4, 3.6 and 16.5) day and in 

concentration 10gm / ml The longevity reached to (10.7, 3.8 

and 17.2) day, respectively with control treatment (9.7, 3.2 

and 14.7) day. 

The reason of increase of longevity in different stages 

of insect when treated with water extract from peppermint 

plant may be due to inhibition of the oxidative 

phosphorylation of the gut tissue in some lepidoptera insects 

[41]. 

8. Effect the interaction of concentrations of chloroform 

extract of M. spicata in the longevity of  fourth instar 

larvae, pupae and adult in Cx. molestus 

Table (8) shows the effect of chloroform extract on 

roots, stalks and leaves of peppermint plants in longevity of  

fourth instar larvae, pupae and adultit reached at the highest 

concentrations (1) mg / ml (1, -,-and-) day, and (1.16, 2, 2, 4) 

day, and (1,-,-,-) day respectively compared to (2, 6, 7.9 and 

9.2) days in the control treatment. 

Table 8 : Effect the interaction of the chloroform extract of M. spicata in longevity of  fourth instar larvae, pupae and adult in 

Cx. molestus 

 

Male and female pupae Fourth-instar larvae 

leaves stems roots leaves stems roots leaves stems roots 

Concentrations 

mg/ml 

7.9/9.2 7.9/9.2 9.2/7.9 2 6 6 2 2 2 Control 

8/2.6 8/3.2 7/5 8 2.5 5 1.6 2.18 2.25 0.25 

5.3/3 5.5/2 -/- 3 2.5 - 1.5 1.6 2 0.5 

-/- 4/2 -/- - 2 - 1 1.16 1 1 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in period of the fourth-instar 

larvae=1.3,pupae=2.001 , male=0.912 and female=2.41. 

 

Table (8) shows a decrease in the age of the fourth 

larval instar and pupae and adult stage of the insect in most 

concentrations of peppermint extract. The results of the 

statistical analysis showed the significance of the differences 

in the obtained results 

A study [40] confirmed the effect of the organic 

extracts of P. harmala and C. communis in the growth period 

of the different roles of mosquitoes Cx. pipiensmolestus. The 

longivity of the larval and pupal and adult stage when use the 

concentrate 2 g/ml (12.2, 3.7 and 18.3). In the concentration, 

5 g/ml was the longevity of different stages of the insect was 

(13.0, 4.1 and 20.1) day and in concentration 10gm/ml 

reached to (13.7,4.6 and 21.8)day respectively, compared 

with control treatment (9.5, 3.0 and 14.1) day. The longevity 

of larval, pupal and adult stage when use castor plant with 

concentration 2 gm (10.0, 3.3 and 12.3) day and (10.8, 3.7 

and 16.6). In the 10 g/mL concentration, and reached to 

(11.5, 4.0, 17.8) day respectively compare with (9.7, 3.2, 

14.7) in control treatment 

9. Effect the interaction of concentrations of cold and 

boiling water extract of M. spicata in the percentage of 

adults emergence inhibition 

Cold and boiling water extracts of M. spicata leaves, 

stalks and roots  significantly affected the percentage of 

adults emergence inhibition of mosquito Cx. molestus and in 

different concentrations used. Table (4-12) showed, The 

percentage of inhibition in adults emergence in the cold 

water extract for roots, stalks and leaves of peppermint in 

highest concentration (10) mg/ml reached to (95.4, 100 and 

100)% respectively compared with (13, 33 and 30)% in 

control treatment, and in boiling water extract reached to 

(77.02, 100 and 100)% respectively in the same 

concentration compared with (13, 10 and 33)% respectively 

in control treatment. The results of Statistical analysis 

showed the significant differences in the results. 

Table 9: Effect of the interaction of cold and boiling water extract of M. spicata in the percentage of adults emergence 

inhibition in mosquitoes Cx. molestus 

Boiled aqueous extract Cold aqueous extract 

%emergence 
%Inhibition of 

emergence 
Emergence% 

%Inhibition of 

emergence 

leaves stem root leaves  stem root leaves stem root leaves stem root 

Concentrations  

mg/ml 

67 90 87 33 10 13 70 67 87 30 33 13 Control 

40 40 74 40.30 55.56 14.95 17 40 80 75.72 40.30 8.05 1 

14 0 60 74.11 100 31.04 4 7 67 94.29 89.56 22.9 5 

0 0 20 100 100 77.02 0 0 4 100 100 95.4 10 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in percentage of inhibition of 

emergence =5.624 , emergence =3.625 
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It was observed in the table (10) that peppermint extract 

had an effect on the percentage of inhibition of adult 

emergence, and the cold water extract was superior to the 

extract of the boiling water. 

A study [22] showed the effect of water extract of 

leaves of Calotropis procera Ait. that used in mosquitoes 

control , with LC50 (273.53, 366.44 and 454.99) ppm when 

treated second, third and fourth larval instar respectively in  

An arabiensis ,in concentrations (200, 400, 600, 800 and 

1000) ppm and in Cx. quinquefasciatus (187.93, 218.27 and 

264.85) ppm respectively in treated third and fourth larval 

instar in concentrations (100, 200, 300, 400, 500 and 600) 

ppm, IE50 value was (277.90 and 183.65) ppm, respectively. 

The difference may be due to differences in the types of 

plants used in the study or the insect species, or the 

difference may be due to the polarity of the solvent that used. 

The polarity index of water (9) and chloroform (4.1) [42] 

Lowering the polarity of the solvent relative to another 

solvent may increase its effectiveness in dissolving the active 

compounds [43]. 

10. Effect the interaction of concentrations of chloroform 

extract of M. spicata in the percentage of adults 

emergence inhibition 

The results of Table 11 showed that the mint extract had 

an effect on the percentage of adult emergence inhibition. 

The highest percentage of inhibition of adult emergence in 

chloroform extract of the roots, stalks and leaves of 

peppermint plant at the highest concentration of extract(1) 

mg / ml was (100, 81.82, 100)% compared with (23)% in 

control treatment. The results of the statistical analysis 

showed the significance differences in results. 

 

Table 10: Effect the interaction of the chloroform extract of M. spicata in the percentage of adults emergence inhibition in 

mosquitoes Cx. molestus 

 

Emergence% %Inhibition of emergence 

leaves stem root leaves stem Root 

Concentrations  

mg/m 

77 77 77 23 23 23 Control 

20 74 40 74.03 4 48.06 0.25 

17 47 0 78 39 100 0.5 

0 14 0 100 81.82 100 1 

L.S.D. interaction between effect of difference of the type of extract and type of plant part in percentage of inhibition of 

emergence =1.062 , emergence =4.200 
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