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ABSTRACT 
 

Chemical insecticides are decisive in controlling insect pests, but they harm the environment. Reducing the use of 

chemical insecticides has become the main goal for ensuring healthy produce. However, research focusing on 

plant-based compounds has recently increased. The present study was carried out to analyze essential oils extracted 

from Algerian medicinal plants by gas chromatography coupled with mass spectrometry (GC-MS) to determine 

the insecticidal activity of essential oils from Juniperus phoenicea, Rosmarinus officinalis, Lavandula stoechas, 

Mentha pulegium and Pinus sylvestris, against Aphis gossypii Glover The main components constituting each 

essential oil were: α-pinene, β-Pinene 1,8- cineol, Linalool, Linalyl acetate, Fenchone, Pulegone, and Camphor. 

The toxicity of tested essential oils against Aphis gossypii was different and dependent on the concentration used 

(1000, 10000, and 100000 ppm), the duration of exposure (24, 48, and 72 h), and the chemical composition of the 

oil. The highest toxicity was for J. phoenicea, M. pulegium, and L. stoechas which were toxic as Actara® 

insecticide. 
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INTRODUCTION 

The melon aphids, Aphis gossypii Glover 

(Homoptera: Aphididae), have an extensive host range 

(over 600 species), including cotton, cucurbits, 

Solanaceae, and citrus. Throughout the world, this aphid 

species transmits more than 50 plant viruses and causes 

extensive quantitative and qualitative damage to plants 

(Blackman and Eastop, 2006). Chemical aphicides are 

widely used in agriculture as neurotoxins that cause 

different effects on all living organisms (Jayakumar et al., 

2008), resulting in serious problems such as pollution of 

the environment, health hazards, and insect resistance 

(Sahayaraj and Paulraj, 1999; Yadav et al., 2008; 

Sánchez-Bayo, 2021). The development of insecticide 

resistance in aphids necessitates the development of new 

control methods. The most effective approach to 
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resistance management is to minimize insecticide use by 

following appropriate threshold guidance and using 

integrated pest management (IPM) programs. Plant-based 

pesticides (also known as botanical pesticides) are an 

alternative to pest control based on plant extracts (Ateyyat 

and Abu- Darwish 2009). Phytochemicals are usually less 

environmentally harmful than synthetic agrochemicals. 

Plant essential oils obtained from plants may have the 

potential to be an alternative to synthetic pesticides, so 

they are receiving increased attention as sources of useful 

pest-active compounds because of the necessity of finding 

safer control methods (Zhou et al. 2004). Their value 

within the control of aphids has been detailed and 

explained (Hori, 1998; Munneke et al., 2004; Ahmed et 

al., 2021). Essential oils displayed great potential 

movement to control insects and have effectiveness by 

fumigation (Mahmoodi et al., 2015), topical application 

(Sharma and Vidyarthi, 2010; Hakimi et al., 2015), anti-

feedant and repellent properties (Hiromi et al., 2012) and 

can significantly reduce pest’s reproduction potential 

(Isik and Gorur, 2009). Recent? investigations confirmed 

various essential oils were efficient against aphids 

including A. gossypii (Akbar et al., 2010; Kassimi and El-

Wafik, 2012; Bokobana et al., 2014; Mohmed, 2018). 

Botanical pesticides based on essential oils become 

more interesting and important in recent years. Therefore, 

the current study was carried out to evaluate the 

aphidicidal effect of essential oils extracted from Algerian 

medicinal plants namely: Mentha pulegium, Pinus 

sylvestris, Lavandula stoechas, Rosmarinus officinalis, 

and Juniperus phoenicea against A. gossypii. These plants 

are abundant in the Mediterranean region and North 

Africa, known for their richness of essential oils and are 

characterized by complex chemical composition and 

compounds that have toxic or repellent action against 

pests (Go´rski and Tomczak, 2010), antimicrobial, anti-

inflammation, and antiviral activities (Flamini et al., 

2002; Caillard, 2003; Bouyahiaoui, 2016). 

Essential oils, which are for the most part composed 

of complex blends of monoterpenes, phenols, and 

sesquiterpenes, have demonstrated insecticidal activity, 

so the determination of the chemical composition of an 

essential oil supports the potency of the results of 

biological activities of certain essential oil and its 

secondary metabolites. Thus, research continued to find 

more potential plant-based compounds, considering the 

safety of the environment (Isman, 2006). 

 

Materials and methods 

Aphid source 

The laboratory colonies of A. gossypii were started 

with aphids collected from fresh leaves derived from a 

stock culture maintained continuously at laboratory 

conditions;  23 °C, photoperiod of 11/13 h, and 60% 

relative humidity on squash (Cucurbita pepo L. cv. 

Scarlette) grown in pots. All aphid cultures were 

maintained continuously at the Department of Plant 

Protection, Faculty of Agriculture, The University of 

Jordan, Amman, Jordan. 

-Essential oil extraction 

Oils were extracted from aerial parts of five medicinal 

plants: R. officinalis, L. stoechas, M. pulegium, J. 

phoenicea, and P. sylvestris by distillation using a 

Clevenger-type, The EOs of all dried samples were 

isolated by hydro-distillation for 3 h using a Clevenger-

type apparatus according to the method recommended by 

the British Pharmacopoeia (British pharmacopeia, 1988). 

The distilled oils were dried over anhydrous sodium 

sulfate and put in tightly closed dark vials for further 

investigations (Ashraf et al., 2020)). These plants were 

reputed to perform important biological functions as 

conventional medicines, and then they became more 

widely available in the entire world for treating ailments 

(Lai and Roy, 2004; Falodon, 2010). 

-Chemical analysis 

The main components constituting each essential oil 

have been identified and quantified using gas 

chromatography combined with mass spectroscopy 

(GC/MS) in the chemistry laboratory of Shankiri 

University (Turkey). 

Experiments were carried out at the laboratory of the 

Plant Production Department at the University of Jordan, 

to evaluate the efficacy of those extracts against melon 

aphid. Three concentrations (1,000, 10,000, and 100,000 
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ppm) of each extract were prepared by dissolving the oil 

extract in 0.01 (v/v) dimethyl sulfoxide (DMSO) solution.  

DMSO and Actara® (Thiamethoxam) were used as 

negative and positive controls, respectively. Apterous 

virginoparae were carefully placed on the lower surface 

of host plant leaves inside 9-cm petri dishes. Sprays were 

made using Potter Spray Tower (Burkard Scientific Ltd). 

Each treatment was replicated 5 times. Mortalities were 

recorded after 24 h, 48 h and 72 h. 

-Statistical analysis 

Arcsine-transformed percentage data were subjected 

to a one-way ANOVA, followed by a Least Significant 

Differences test at a 95 % confidence level (SAS Institute, 

2012). 

 

Results and discussion 

 Chemical composition of the essential oils 

Phytochemical screening of J. phoenicea essential oils 

led to the finding of at least 15 different compounds. α-

Pinene is the major compound (78.26%) followed by β- 

Phellandrene (6.31%) (Table 1). Many studies indicated 

that the chemical composition of juniper differs from one 

region to another, and between the same plant species, 

meaning that it is characterized by multiple chemo-types, 

this difference could be quantitative or qualitative 

(Cavaleiro et al., 2001). According to Bouzabata and 

Hadef (2009) and Mazari et al. (2010) studies in Batna, 

α-Pinene was the main component. Also, the results of 

Ramdani et al. (2013) in Setif (Algeria) were 

characterized by the dominance of α-Pinene and β- 

Phellandrene, but in different proportions. These 

compounds were also reported in studies on J. 

phoenicea’s essential oil from Portugal (Ait-Ouazzou et 

al., 2012). 

Chemical analysis of P. sylvestris detected 24 

compounds, it was also rich in α-pinene (26.76%) 

followed by β-pinene (Nopinene) (15.23%) and 

caryophylene (10.77%) (Table 2). In another study, α-

pinene, 3-carene, camphene, and β-pinene were the main 

components of this essential oil (Komenda and Kopmann, 

2002). The same components as those identified in the 

present study were detected but in different proportions, 

especially α-Pinene and β-pinene in Turkey (Ustun et al., 

2006); (Zafra and Garcia-Peregrin, 2009; Ibáñez and 

Blázquez, 2019), but results of (Fayemiwo et al.,  2014) 

were quite different from ours. 

Regarding R. officinalis, it contains 24 compounds of 

which 1,8-cineol (Eucatolyptol) makes up to half of these 

compounds (49.58%), but with less value of α-Pinene 

and, Camphor (11.75%) and (10.82%), respectively 

(Table 3). According to Lawrence (1997) in his numerous 

studies on rosemary, α-Pinene, cineol, and camphor are 

present in close proportions in France, Spain, Italy, 

Greece, and Bulgaria. In Biban and Tlemcen (Algeria) the 

same components as those identified in our work were 

detected, but in different proportions (Boutekedjiret et al., 

1999; Benkkara et al., 2007). 

 

Table 1: Chemical composition of essential oils extracted 

from Juniperus phoenicea and its retention time (RT),  

retention index (RI), and percentage   (%) 

Component 
RT 

(min) 
RI % 

α-Pinene 12.13 920 78.26 

Camphene 12.60 936 0.81 

β-Pinene 13.51 964 0.90 

β-Pinene 13.69 970 1.69 

α-Phellandrene 14.31 988 0.51 

3-Carene 14.526 995 3.34 

m-Cymene 14.98 1008 0.85 

β-Phellandrene 15.20 1015 6.31 

β-Linalool 17.41 1080 1.25 

α-Terpineol acetate 26.10 1332 1.45 

Caryophyllene 28.69 1413 0.74 

Cedrelanol 30.24 1463 0.70 

2-Isopropyl-5-methyl-9-

methylenebicyclo[4.4.0]dec-

1- ene 

30.55 1473 0.62 

4-epi-cubedol 30.92 1485 1.10 

δ-Cadinene 31.67 1509 1.49 
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Table 2: Chemical composition of essential oils extracted 

from Pinus sylvestris and its retention time (RT),  

retention index (RI), and percentage (%) 

Component 

RT 

(min) RI % 

α-Thujene 11.78 908 1.17 

α-Pinene 12.10 918 26.76 

β-Phellandrene 13.28 957 1.23 

β-Pinene 13.48 964 1.62 

Nopinene 13.66 969 15.23 

Cyclofenchene 14.51 994 0.90 

m-Cymene 14.95 1007 3.26 

Eucalyptol 15.25 1017 4.89 

β-Ocimene 15.58 1027 0.74 

Terpinolene 17.15 1073 1.66 

β-Linalool 17.39 1079 7.98 

Camphor 19.32 1135 1.48 

Borneol 20.02 1155 0.99 

4-terpineol 20.36 1165 2.44 

p-Cymen-8-ol 20.53 1169 1.19 

α-Terpineol 20.77 1176 0.59 

Linalyl acetate 22.72 1233 4.18 

Caryophyllene 28.66 1412 10.77 

Humulene 29.71 1447 2.35 

β-Phenylethyl isovalerate 30.52 1472 5.51 

δ-Cadinene 31.64 1508 0.45 

Caryophyllene epoxide 33.68 1578 3.67 

Humulene epoxide 34.43 1603 0.56 

7-Hexadecenal 34.69 1612 0.37 

 

Table 3: Chemical composition of essential oils extracted 

from Rosmarinus Officinalis and its retention time (RT),  

retention index (RI), and percentage (%) 

Component 

RT 

(min) RI % 

Tricyclene 11.82 0.30 0.30 

α-Pinene 12.14 11.76 11.76 

Camphene 12.65 4.54 4.54 

β-Pinene 13.55 5.68 5.68 

Sabinene 13.71 0.94 0.94 

α-Phellandrene 14.36 0.19 0.19 

γ-Terpinene 14.57 0.18 0.18 

α-Terpinene 14.75 0.55 0.55 

p-Cymene 15.03 1.76 1.76 

Eucalyptol 15.43 49.58 49.58 

γ-Terpinene 16.16 0.91 0.91 

Terpinolene 17.22 0.39 0.39 

β-Ocimene 17.44 0.39 0.39 

Camphor 19.44 10.83 10.83 

Borneol 20.09 3.42 3.42 

α-Phellandrene 20.42 0.26 0.26 

α-Terpineol 20.86 2.27 2.27 

Bornyl acetate 24.08 0.74 0.74 

alfa-Copaene 27.20 0.24 0.24 

Caryophyllene 28.73 3.94 3.94 

Humulene 29.78 0.40 0.40 

γ-Muurolene 30.33 0.22 0.22 

epi-Bicyclosesquiphellandrene 31.51 0.11 0.11 

δ-Cadinene 31.70 0.42 0.42 

 

M. pulegium contains 16 compounds, the most 

important of which were p-Menthane-1-ol (45.21%), 

Pulegone (33.03%), and Eucalyptol (9.45%) (Table 4). 

The chemical composition of M. pulegium varied in 

different regions, whether in Algeria or abroad, but it is 

generally agreed that Pulegone is one of the basic 

components. Our results are consistent with the findings 

of Boukhebti et al. (2011); and Razik et al. (2015) and 

being the closest to ours. 

 

Table 4: Chemical composition of essential oils extracted 

from Mentha Pulegium and its retention time (RT),  

retention index (RI), and percentage (%) 

Component RT (min) RI % 

α-Pinene 12.11 919 0.84 

m-Cymene 14.99 1008 0.39 

Limonene 15.15 1014 0.94 

Eucalyptol 15.30 1018 9.45 

γ-Terpinene 16.13 1044 0.18 

Camphor 19.36 1136 0.48 

Menthone 19.57 1142 0.49 

p-Menthan-3-one 19.97 1154 2.63 

p-Menthan-1-ol 20.36 1165 45.21 

Isoneomenthol 20.66 1173 0.97 

Pulegone Oxide 21.83 1205 0.60 

Pulegone 22.70 1232 33.03 

Piperitone 23.08 1244 0.33 

Borneol. acetate 24.17 1275 3.58 

Verbenone 26.01 1331 0.71 

Caryophyllene 29.74 1447 0.18 



Analysis of essential oils ……..                                                                                                                    Sakina Hakimi1et al.       

 -162- 

Analysis of essential oil from L. stoechas revealed 28 

compounds. The predominant compounds were Fenchone 

(23.84%) with the highest value followed by β-Linalol 

(16.79%). Camphor (14.52%) and Linalyl acetate 

(13.34%) (Table 5). The basic components of lavender oil 

show significant quantitative differences related to 

biological and genetic diversity, as the genus Lavandula 

sometimes consisted of α-Pinene, fenchone, and camphor, 

while at other times it was fenchone/comfort, or cineole/ 

fenchone (Skoula et al., 1996), while our results are close 

to those of Mohammedi and Atik (2011). 

 

Table 5: Chemical composition of essential oils extracted 

from Lavandula Stoechas and its retention time (RT),  

retention index (RI), and percentage (%) 

Component RT (min) RI % 

Tricyclene 11.8 909 0.23 

α-Pinene 12.12 920 4.24 

Camphene 12.64 937 3.70 

β-Linalool 13.535 965 0.57 

β-Myrcene 13.71 970 0.52 

m-Cymene 15.01 1009 0.40 

β-Terpinyl acetate 15.17 1014 1.78 

Eucalyptol 15.31 1019 7.27 

alpha-Ocimene 15.64 1029 0.46 
Linalool oxide 16.64 1058 0.20 

Fenchone 17.38 1079 23.84 

β-Linalool 17.53 1083 16.79 

Fenchyl alcohol 18.21 1101 0.38 

allo-Ocimene 18.47 1109 0.66 

Camphor 19.43 1138 14.52 

7-Hexadecenal 19.82 1149 0.25 

Borneol 20.08 1157 3.66 

4-Terpineol 20.42 1166 0.47 

Ascaridole epoxide 20.55 1170 0.36 

α-Terpineol 20.84 1178 0.82 

Dipentene diepoxide 21.08 1185 0.39 

1. 3.3- Trimethylbicyclo 

[2.2.1]hept-2-yl acetate 
21.82 1205 0.35 

Linalyl acetate 22.82 1236 13.34 

lavandulyl acetate 23.90 1268 0.47 

Bornyl acetate 24.09 1273 2.44 

2.4-Decadienal 24.92 1296 0.78 

Pinocarvyl acetate 25.34 1309 0.98 

This variability in essential oil compositions for the 

same plant led to remark that the difference is due to 

overlapping factors such as geographic variation, stage of 

plant growth, the method of analysis used, extraction 

conditions, the plant part used, age of the plant, type of 

soil, duration of exposure to sunlight, as well as the 

duration and how the oil is preserved (Khan et al, 2023). 

In addition, other ecological factors such as heat, 

humidity, and rain, pollution may influence the 

constituents of the EOs in either a quantitative or 

qualitative manner (Bruneton, 1999; Smallfield, 2001; 

Boutekedjiret et al., 2005; Ennajar et al., 2010; Taalbi, 

2016; Khan et al, 2023). 

 

Toxicity of essential oil against Aphis gossypii 

Individual responses of A. gossypii exposed to 

different concentrations of essential oils are presented in 

survival curves (Fig. 1). At a concentration of 1000 ppm, 

M. pulegium and J. phoenicea resulted in mortality of 

aphids over 50 %; (59.29%) and 56.43%, respectively, 

after 24 h of treatment compared to the negative control 

(DMSO solution). However, the mortality rate was lower 

for P. sylvestris (49.29%) and L. stoechas (40.71%) 

(Table 6). After 48 h of treatment, all oils reached more 

than 50 %, with the highest death rate reached (71.43%) 

for J. phoenicea, followed by M. pulegium (68.50%), then 

P. sylvestris (64.29%), but none of them was as toxic as 

Actara® insecticide after 48 h of treatment. After 72 h of 

treatment, each of the five essential oils reported high 

mortality rates of over (70%), for J. phoenicea (75.00%), 

P. sylvestris (74.29%), and M. pulegium (72.86%). These 

results are still very significant but none of them was as 

toxic as Actara® insecticide (97.10%). It is obvious that 

with increasing time, the death rate increased. 

When the concentration of extracted oils was 

increased to 10.000 ppm, the mortality rate increased in 

all treatments, which exceeded 60% (Table 7). J. 

phoenicea (76.43%), M. pulegium (74.29%) and P. 

sylvestris (73.57%) resulted in mortalities above 70 % 

after 24 h of treatment. After 48 and 72 h of treatment 

with oils, the death rate reached 90.0% and 90.71% for P. 
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sylvestris and J. phoenicea, respectively, which was close 

to the toxicity of the pesticide, Actara® (97.10%). 

By increasing the concentration of oils to 100000 

ppm, a significant increase in the death rate of aphids by 

the five oils was noticed, which exceeded 83% after 24 

hours (Table 8), and reached its maximum after 48 and 72 

h of treatment with a rate of 98.57% for J. phoenicea, and 

both M. pulegium and L. stoechas resulted in mortalities 

above (96.43%), followed by R. officinalis (94.29%) and 

P. sylvestris (92.14%).  

These results demonstrated the effectiveness of the 

five essential oils against A. gossypii, especially with high 

concentrations that gave the same efficacy as the 

insecticide, Actara® (97.14%). 

All tested essential oils caused higher aphid 

mortalities compared to the control. Indeed, different 

tested concentrations against this insect have shown 

various effects on aphids. Also, the death rate increased 

gradually over time from 24 to 72 h for tested oils. So, 

they exerted toxicity levels in which the intensity 

increased gradually as the oil concentration increased. 

However, this toxicity could be caused by volatile 

substances emitted by the studied essential oils. 

J. phoenicea essential oil gave the best results in all 

tested concentrations. The insecticide properties of this 

extract have long been known and well-documented 

against various insect pests (Dane et al., 2016), especially 

for stored grain insects. Birgücü et al. (2015) evaluated 

the effect of various plant extracts that affected the 

development of A. gossypii and Bemisia tabaci 

(Gennadius). Zhou et al. (2004) and Roh et al. (2015) also 

observed that volatile oils had distinct repelling effects 

and significantly higher control on A. gossypii. Our results 

match those of (Harmouzi et al., 2016), who concluded 

that essential oils of J. phoenicea caused significantly 

higher mortalities than those of the controls, different 

concentrations tested against Aphis citricola Goot levels 

in which the intensity increased gradually as 

concentration increased and the aphid survival period was 

shortened when the exposure time became longer. 

 

 

Table 6: Percentage mortality of Aphis gossypii exposed to different plant oil extracts of   Algerian medicinal plants at a 

concentration of 1.000 ppm±SEM  

Medicinal plant extract 

% Mortality of A.gossypii  at a concentration of 1000 ppm±SEM 

After 24 h After 48 h After 72 h 

Rosmarinus officinalis 
31.43d*± 3.73 

(33.86) 

52.14d±4.06 

(46.29) 

62.14c±5.10 

(52.71) 

Lavandula stoechas 
40.71c±6.11 

(39.49) 

57.86cd±6.71 

(49.71) 

69.29bc±4.55 

(56.71) 

Mentha pulegium 
59.29b±2.97 

(50.57) 

68.57bc±3.03 

(56.14) 

72.86b±3.75 

(58.86) 

Juniperus phoenicea 
56.43b±3.22 

(48.86) 

71.43b±4.04 

(57.86) 

75.00b±2.88 

(60.00) 

Pinus sylvestris 
49.29bc±2.02 

(44.57) 

64.29bc±4.28 

(53.57) 

74.29b±2.97 

(59.71) 

DMSO solution 
0.71e±0.71 

(1.86) 

3. 57e±1.42 

(8.14) 

6.43d ±1.79 

(12.14) 

Actara® 
88.57a±4.04 

(73.71) 

95.71a±2.02 

(82.29) 

97.14a±1.84 

(84.86) 
*Means in the same column with the sharing the same letter are not significantly different (P = 0.05) 

# Arcsin-transformed percentages were analyzed by ANOVA and the means were separated by LSD.  
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Table 7: Percentage mortality of Aphis gossypii exposed to different plant oil extracts of Algerian medicinal plants at a 

concentration of 10000 ppm±SEM. 

 

Medicinal plant extract 

 

% Mortality of A.gossypii  At a concentration of 10000 ppm±SEM 

After 24 h After 48 h After 72 h 

Rosmarinus officinalis 65.71bc*± 3.16 

(54.43#) 

77.86c±4.20 

(62.71) 

82.86bc±3.75 

(66.43) 

Lavandula stoechas 60.00c±4.08 

(51.00) 

77.86c±2.40 

(61.86) 

82.14bc±2.40 

(65.29) 

Mentha pulegium 74.29b±5.28 

(60.00) 

80.00bc±4.22 

(64.14) 

80.71bc±4.42 

(64.86) 

Juniperus phoenicea 76.43b±4.18 

(61.71) 

87.14ab±3.05 

(70.71) 

90.71ab±2.97 

(75.14) 

Pinus sylvestris 73.57b±4.32 

(59.29) 

85.29bc± 3.08 

(68.86) 

90.00b±3.61 

(74.86) 

DMSO solution 

 

0.71e±0.71 

(1.86) 

3. 57e±1.42 

(8.14) 

6.43d ±1.79 

(12.14) 

Actara® 

 

88.57a±4.04 

(73.71) 

95.71a±2.02 

(82.29) 

97.14a±1.84 

(84.86) 

*Means in the same column with the sharing the same letter are not significantly different (P = 0.05) 

# Arcsin-transformed percentages were analyzed by ANOVA and the means were separated by LSD.  

 
 

Table 8: Percentage mortality of Aphis gossypii exposed to different plant oil extracts of Algerian medicinal plants at a 

concentration of 100000 ppm±SEM. 

 

Medicinal plant extract 

% Mortality of A.gossypii  At a concentration of 100000 ppm±SEM 

After 24 h After 48 h After 72 h 

Rosmarinus officinalis 
83.57a*± 3.40 

(66.86#) 

90.71a±3.99 

(75.71) 

94.29a±3.52 

(81.29) 

Lavandula stoechas 
87.86a±4.08 

(70.00) 

94.29a±2.02 

(78.57) 

96.43a±2.10 

(83.00) 

Mentha pulegium 
89.29a±2.97 

(72.71) 

90.71a±2.54 

(74.00) 

94.43a±1.42 

(81.86) 

Juniperus phoenicea 
84.25a±3.84 

(68.71) 

95.00a±1.54 

(79.29) 

98.57a±1.42 

(60.00) 

Pinus sylvestris 
83.57a±3.40 

(67.86) 

90.71a± 2.54 

(74.00) 

92.514a±2.87 

(76.57) 

DMSO solution 

 

0.71d±0.71 

(1.86) 

3. 57e±1.42 

(8.14) 

6.43b ±1.79 

(12.14) 

Actara® 

 

88.57a±4.04 

(73.71) 

95.71a±2.02 

(82.29) 

97.14a±1.84 

(84.86) 

*Means in the same column with the sharing the same letter are not significantly different (P = 0.05) 

# Arcsin-transformed percentages were analyzed by ANOVA and the means were separated by LSD.  
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M. pulegium and L. stoechas created significantly 

higher mortality rates. Our results are in agreement with 

those of Ebadollahi et al. (2017) who showed that M. 

pulegium oil has a significant anti-toxic activity against 

A. gossypii. Furthermore, (Zekri et al., 2016) found that 

M. pulegium has a high insecticidal effect on brown citrus 

aphid Aphis auranti Boyer de Fonscolombe (previously 

Toxoptera auranti). In general, mint is a plant that has 

been used since ancient times, known for its destructive 

activity and its effectiveness against fleas (Munneke et 

al., 2004). Saheb and Mouhouche (2016) found that the 

lavender oil was effective against A. gossypii with 

mortality reaching up to 90.8%.  

Rosemary oil has a strong lethal effect against many 

insects (Zoubiri and Baaliouamer, 2011). Our results are 

in agreement with the results of other researchers, such as 

Hori (1998, 1999) who proved that rosemary oil is strong 

repellent to peach aphids, and it impedes the taste and 

smell process, thus it is a strong inhibitor of the nutrition 

and toxic too. Koorki et al. (2018) also showed that 

rosemary oil affects the larval and adult stages of A. 

gossypii and works to drive it away. In addition, the fumes 

of mint, lavender, and rosemary were toxic to this insect 

and other insects at concentrations ranging between 10 

and 15 μl/ ml, and a mortality rate of 100% (Shaaya et al., 

1997).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Mortality of Aphis gossypii exposed to different 

plant oil extracts of Algerian medicinal plants at three 

different concentrations after A) 24 h, B) 48 h, and C) 72 

h. 
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Generally, EOs from Lamiaceous plants like mint, 

lavender, and rosemary have potent insecticidal 

properties. On the other hand, Fayemiwo et al. (2014), 

found that pine oil was efficient in controlling Aedes 

aegypti (L.) mosquitoes. Furthermore, Elefterios et al. 

(2014) discovered that pine oil had decreased peach aphid 

fertility and its life expectancy. 

Essential oil toxicity against a pest is mainly related to 

its chemical composition, such as phenolic compounds 

that are also known to have ovicidal, larvicidal, 

nymphocidal, and adulticidal properties against different 

insect species. Toxicity may also be due to its oxygenated 

monoterpene content (Akono et al, 2012). Similar results 

were obtained with oxygenated monoterpenes such as 

1,8-cineole, menthone, eugenol, linalool, isosafrol, and 

terpinene-4-ol, which were toxic against Sitophilus 

oryzae (L.) (Lee et al., 2001).  

Essential oil used in our experiment is characterized 

by the presence complex mixture of components, such as 

monoterpenes and sesquiterpene (major constituents of 

aromatic essential oils), known for their insecticidal, anti-

appetizing, and repellents properties such as α-pinene, β-

Pinene 1,8- cineol, Linalool, Linalyl acetate, Fenchone, 

Pulegone and Camphor (Mueller and Haufe, 1991). 

According to Hamraoui and Regnault-Roger (2013), 

different monoterpenes show inhalation toxicity to 

Rhopalosiphum padi (L.) and Ceratitis capitate (Wied.). 

The degree of susceptibility of these two species is very 

variable. These differences may result from genetic 

polymorphism, but also structural conformations of 

monoterpenes. Regarding the specificity of EOs in 

aphids, Santana et al. (2012) reported that Thymus 

vulgaris L. and Lavandula latifolia Medik. containing 

linalool, cineol, or linalyl acetate as main compounds 

were active on both R. padi and Myzus persicae Sulzer. 

The toxic activity of some characteristic 

monoterpenoids: α-pinene, camphor, linalool, and others 

had a reproductive inhibition. It involved female 

fecundity, oviposition, and the development of neonate 

and intracotyledonal larvae (Wojtunik-Kulesza, 2022). 

The effects of monoterpenes on oviposition, larval 

penetration inside the seeds, and emergence were 

determined. All monoterpenes revealed more or less 

pronounced vapor toxicity and significantly inhibited 

beetle reproduction (Hamraoui and Regnault-Roger, 

1995). Results of Isman et al. (2011) confirmed synergy 

among constituents of rosemary oil, including apparent 

synergy between apparently ‘‘inert’’ or inactive 

constituents and the ‘‘active’’ ones. Compounds exert 

their activities on insects through neurotoxic effects 

involving several mechanisms, notably through Gamma-

aminobutyric acid (GABA) octopamine synapses, and the 

inhibition of acetylcholinesterase (Regnault-Roger et al., 

2012; Ulusoy et al., 2019). 

 

Conclusion 

It appears that aromatic plants contain a veritable 

molecular arsenal of insect-repellent substances capable 

of inducing plant protection. The toxic activity of the 

essential oils is different and depends on the concentration 

used the duration of exposure, and the typical chemical 

composition of the oil, which includes various active 

molecules that work together to affect these insects. These 

changes may also be related to the mechanics and 

mechanism of entry of these compounds and their toxicity 

removal by insects, the degree of insect response, and 

sensitivity. The major compounds of tested oils belonging 

to different chemical classes revealed a toxic activity in 

the confined environment on A. gossypii. The use of 

essential oils from J. phoenicea, R. officinalis, L. 

stoechas, M. pulegium, and P. sylvestris is recommended 

as an alternative to synthetic pesticides. In this context, 

the use of biopesticides has been clarified, and it is 

important as an alternative effective, economically and 

ecologically reliable control.  
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تحليل الزيوت الاساسية المستخرجة من النباتات الطبية الجزائرية وتأثيرها القاتل في القضاء على حشرة من البطيخ 

Glover (Homoptera: Aphididae) Aphis gossypii 

 

 

  

 .9/10/2023 :وتاريخ قبوله 22/3/2023 :تاريخ استلام البحث

 ملخـص
الكيميائية حاسمة في مكافحة الآفات الحشرية، ولكنها ضارة بالبيئة. أصبح الحد من استخدام المبيدات  تعتبر المبيدات الحشرية

الحشرية الكيميائية الهدف الرئيسي لضمان الحصول على منتجات صحية. ومع ذلك، فقد زادت في الآونة الأخيرة الأبحاث التي 

ليل الزيوت الاساسية المستخرجة من النباتات الطبية الجزائرية بواسطة تركز على المركبات النباتية. أجريت هذه الدراسة لتح

 Juniperusلتحديد نشاط الزيوت الاساسية المستخرجة  من  (GC-MSكروماتوغرافيا الغاز مقرونة بمطياف الكتلة )

phoenicea ،Rosmarinus officinalis ،Lavandula stoechas ،Mentha pulegium  وPinus sylvestris.  ضمن

، α-pinene ،β-Pinene  ،1, 8- cineol ،Linaloolالبطيخ . كانت المكونات الرئيسية التي تشكل كل زيت أساسي هي: : 

Linalyl acetate ،Fenchone ،Pulegoneو ،Camphor .  كانت سمية الزيوت الاساسية المختبرة ضدAphis 

gossypii  Glover  جزء في المليون(، ومدة التعرض  100000، و10000، 1000)مختلفة وتعتمد على التركيز المستخدم

 .stoechas Lو  M. pulegiumو  J. phoeniceaساعة(، والتركيب الكيميائي للزيت. أعلى سمية كانت لـ  72، و48، 24)

 .Actara®والتي كانت سامة مثل المبيد الحشري 
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