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Abstract      

The study aimed to know effects of alcohol extract of Mentha piperita plant roots on larva and hatching eggs of 

Culex pipiens mosquitoes after exposure to different concentrations (100, 300, 500, 700, 900) mg/l from extracts. The 

results appeared that percentage of larva mortalities was (37, 55, 63, 72, 91) %, (10, 24, 33, 42, 76) %, (16, 28, 41, 66, 

67) % and (12, 18, 20, 23, 47) % for first, second, third and fourth phases and LC50 was (280), (680), (600) and (more 

than 900) mg/l respectively, and percentage of hatching eggs (81, 78, 76, 73, 60) % and LC50 (more than 900) mg/l. 

Also, results didn’t show a significant differentiation between the percentage of larva mortalities stages but showed it 

among the percentage of hatching eggs in the level of probability (0.05(. the concentration showed positive correlation 

coefficients with percentage of mortalities and negative correlation coefficient with the percentage of hatching eggs. 

 

Introduction  

         Peppermint or Mentha piperita L. it’s a herbal flowering plant belong to Lamiaceae family that widely 

distribution [1] which was used as food, preparing some type of tea and sweetness, flavor, medical treatment and 

pharmacy or as the fragrance. Also, its essential oils used as carminative, antiseptic, anti-inflammatory, myalgia, 

flatulence, headaches, antimicrobial, neuralgia and for the rest of the liver [2]. Most of the study referred to an essential 

oil that finds in it as active materials [3], and some study showed that plants as antimicrobials [4], other pointed to the 

plant as low antifungal [5], while a study of [6] referred to peppermint as insecticides.            

         This current study aimed to know the effect of alcoholic extracts of M. piperita plant roots on larva and hatching 

eggs of Culex pipiens mosquitoes, which most of the studies referred to this plant as insecticides [6]. Also find the 

effects of alcoholic extracts of root by using it and find LC50 on larva phases after 24 hours and on hatching eggs after 

48 hours from exposing to different concentrations of the alcohol of root extract [7]. 

Materials and Methods  

Preparation of Extracts  

         The methods of [8] and the way of [9] has been followed in preparing of alcoholic extracts of M. piperita plant 

roots by taken the fresh roots and washed well first with tap water then with distil-water, the roots left to dry in room 

temperature then crushed by electrical mill and sieved to remove solid parts. Return the powder again for grinding and 

sieved by using a piece of toll to gain smooth powder. The weight of 50 gm from smooth powder has mixed well with 

ethanolic alcohol 70 % by mixer for 10 minutes until appeared clear liquid that filtered with Millipore paper 0.45 um 

then with centrifuge (3000 r / min for 15 minutes). The leachate liquid has been left to dry in room temperature for 

many days, after that 1 gm of drying powder has mixed with distil-water to final volume 10 ml to has stock solution 0.1 

% for preparing concentrations (100, 300, 500, 700, 900) per mg/l from it. 
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CALCULATION OF LC50           

         To study the effects and find the toxicity of alcohol extract of mint roots on the life cycle of C. pipiens 

mosquitoes, the LC50 should be calculated after exposure to different concentrations (100, 300, 500, 700, 900) mg/l. 

individuals from 30 larva of C. pipiens has been located to containers 250 ml that have different concentrations with 

three replicates per concentration. The fourth phases of C. pipiens larva has been exposed to different concentrations of 

extracts for 24 hours, and hatching eggs for 48 hours, to study the acute effect on mosquitos’ larva and eggs 

respectively. The LC50 (lethal concentration for median (half)) has been calculated by using the straight-line equation 

[Y= bx + a (a= intercept, b= slope)] [7] after corrected the data with Abbott equation [10].          

Experimental Design and Statistical Analysis  

      Entirely random design was used. Data were analyzed statistically by using less significant differentiation (L.S.D) 

at 0.05 after subjection to the test of variance [11].   

Results and Discussion 

         Figure (1) showed the percentage of mortalities of C. pipiens larva after 24 hours from exposing to different 

concentration of alcoholic extracts of M. piperita roots. The results appeared that percentage of mortalities was (1, 37, 

55, 63, 72, 91) %, (0, 10, 24, 33, 42, 76) %, (0, 16, 28, 41, 66, 67) % and (0, 12, 18, 20, 23, 47) % for first, second, 

third and fourth phase of C. pipiens after exposure to concentration (control, 100, 300, 500, 700, 900) mg/l. These 

results may be returned to the presence of materials in alcohol root extracts that could be affected on mosquito’s larva, 

which the study of [3], [12], [13] pointed to find compounds such as pulegone, terpenes, menthol, tannins, Flavonoids 

and menthone act as toxic compounds for some organisms, while in study of [14] which appeared that exposition to 

high concentration of plant extracts could be lead to defect nervous system with interrupted in feeding. Or it could be 

returned to the damage that happened to guts of larva specifically microvilli as a reason of feeding on alcohol root 

extract compounds [15]. Also, the study of [28] pointed to death some kind of insects because of some plant extracts 

have the ability for dissolving cuticle that formed the outer skeleton of insects specially uncomplete phases. The results 

didn’t appear a significant differentiation among percentage of mortalities of C. pipiens larva phases but appeared 

variation in values of LC50 .  

                  Results also pointed to find survival larva in different concentrations of alcohol root extracts which could be because 

of the individuals’ differentiation among larva of C. pipiens mosquitoes [17], or there are some individuals of larva has 

ability to tolerant different concentration of wide range of different chemicals that could be toxic or block its growth 

[18]. Some study showed the capability of C. pipiens larva mosquitoes to adapt with aquatic environment conditions 

[19] and ability to become inactive for some time until return the appropriate conditions. Also, another study referred to 

hide or hanging larva on air bubbles that can be find in water as running away from harmful effects of chemicals [20], 

while many studies pointed to an individual differentiation among larva genetically is a main reason to response and 

adaptation to the changes that found in aquatic environment [9], [21]. 

         The results showed in figure (2), (3), (4), (5) that the first phase was more effective by alcohol extracts than other 

phases and its mortalities increased with the increasing of concentrations, and, has LC50 (280) mg/l which is less than 

other phases, this could be returned to the vast feeding larva that increasing input the toxic material to the larva [9], or it 

returned to incomplete cuticle growth in exoskeleton which destroyed easy by high activity of compounds that 

extracted by alcohol [22]. Also, the fourth phase of larva (figure 5) was less effected by alcohol extracts with increasing 

concentration and has LC50 (more than 900) mg/l or proximately (1010) mg/l , that could be returned to stop larva from 

feeding to prepare to enter the stage of pupa [23]. Also, there is many changes that happened inside fourth phase of 

larva making it more resistant to the environment [8].  

         This study as shown in figure (6) pointed to the percentage of hatching eggs was (94, 81, 78, 76, 73, 60) % for 

concentration (control, 100, 300, 500, 700, 900) mg/l respectively with LC50 (more than 900) mg/l or proximately 

(1340) mg/l , means the alcohol extract has ability to effect on hatching eggs of C. pipiens mosquitoes after exposed to 

high concentration of extracts, that could be returned to some materials may be penetrated and blocked out the pores of 

respiration [24], or make the embryo suffered from dehydration [20], or as study of [25] could be reason for delay 

hatching until removed the effectors. In another hand the results appeared there were a significant differentiation 

(LSD=3.73) between percentage of mortalities of fourth phase which was (0, 12, 18, 20, 23, 47) % and un-hatching 

eggs of C. pipiens mosquitoes which was (6, 19, 22, 24, 27, 40) % for alcohol root plant extract concentrations (control, 

100, 300, 500, 700, 900) mg/l, and the LC50 for hatching eggs was higher than phases of mosquitoes larva, which 

means the eggs more resistant and tolerant to the alcohol root extracts of M. piperita than even fourth face of larva as a 

reason of the structure of the egg shield [20].       

         The observed results showed that there are changing in colors of larva at different concentrations with higher 

movement that showed in 100-500 mg/l, also, showed disturbing motion to up and down the container than control, 

which could be returned to have extracts some kind of compounds that affected on nerve system [26] of larva, or the 

larva can’t breathe [20], or some study referred to it as way to removed toxic materials from its body [27], but in 

another hand the larva was stable in higher concentrations with high activity than control, which could be returned to 
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react some compounds with effective nervous compounds in high concentration and prevent or inhibit it from over 

affecting on behavior of larva by inhibiting some kinds of enzymes [28].    

Conclutions 

1- The percentage of mortalities of C. pipiens larva phases mosquitoes increased with increasing concentration of 

alcohol extract of M. piperita plant roots 

2- The percentage of hatching eggs of C. pipiens mosquitoes decreased with increasing concentration of alcohol 

extract of M. piperita plant roots 

3-  The first and third phase of larva more effective by alcohol extract than other phases 

4- The fourth phase of larva was more resistant to extracts than another phases of mosquitoes 

5- The eggs of C. pipiens mosquitoes more tolerant to alcohol root extract than larva phases 

 

Figure (1) percentage of mortalities of C. pipiens larva and percentage of hatching eggs after 24 and 48 hours 

respectively from exposing to different concentration of M. piperita extracts (LSD= not found) 

 

Figure (2) LC50 value for first phase of C. pipiens mosquitoes after 24 hours from exposing to different 

concentration on M. piperita alcohol root extracts.  
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Figure (3) LC50 value for second phase of C. pipiens mosquitoes after 24 hours from exposing to different 

concentration on M. piperita alcohol root extracts. 

 

Figure (4) LC50 value for third phase of C. pipiens mosquitoes after 24 hours from exposing to different 

concentration on M. piperita alcohol root extracts.  

0

10

20

30

40

50

60

70

80

100 300 500 700 900

p
er

ce
n
ta

g
e 

o
f 

m
o

rt
al

it
ie

s 
%

 

concentration (mg/l) 

second phase  (second phase)خطي 

LC50= 680 mg/l  

r= 0.95  

0

10

20

30

40

50

60

70

80

100 300 500 700 900

p
er

ce
n
ta

g
e 

o
f 

m
o

rt
al

it
ie

s 
%

 

concentration (mg/l) 

third phase  (third phase)خطي 

LC50= 600 mg/l  

r= 0.97  

94 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(27), No.(4): 2019 

 

 

Figure (5) LC50 value for fourth phase of C. pipiens mosquitoes after 24 hours from exposing to different 

concentration on M. piperita alcohol root extracts. 

 

Figure (6) LC50 value for hatching eggs of C. pipiens mosquitoes after 48 hours from exposing to different 

concentration on M. piperita alcohol root extracts.  
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