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Abstract: This work aims to search new management alternatives to manage the date moth Ectomyelois 

ceratoniae. Thus, fumigant potential of the extracted essential oils of Laurus nobilis leaves was tested 

against fifth instar larvae for various storage periods. Moreover, a reference treatment using Phos-

phorus hydride (Phosphine® ) was accomplished. The impact of essential oils on the physical, bio-

chemical and organoleptic properties were determined on dates treated and stored for three storage 

periods (7, 15 and 30 days). Results showed that laurel essential oils exhibited an interesting fumi-

gant larvicidal activity. Respective LC50 and TL50 values were 750.4 μL liter−1 air and 33.8 days. 
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1. Introduction 

Laurel, Laurus nobilis L., is an evergreen tree or shrub which belong to Lauraceae 

family, from the south parts of Europe specially the Mediterranean area. Moreover Laurus 

nobilis L. is widely cultivated in several countries. Taking the example of Tunisia, it grows 

near rivers, on mountains and on damp cliffs. It also presente in the humid and sub-hu-

mid bioclimatic areas, especially in the region of Ain Draham, Tabarka and Cap-Bon [1]. 

Essential oils extracted from the leaves of Laurus nobilis is important for many reasons; 

taken the exemple of its medicinal uses to treat neurological diseases [2,3]. Several studies 

reported that essential oils of Laurus nobilis leaves has many biological activities [8] such 

as antimicrobial and antioxidant activity [4, 5, 6] antifungal [4] anticancer [9] and insecti-

cidal activities [10,11]. It can also be used in the soap and perfume industries [7]. Further 

studies have make inquiries about the insecticidal toxicity of L. nobilis essential oil against 

several insect pests including Lasioderma serricorne [10], Tribolium castaneum [11] and 

Rhyzopertha dominica [12]. Salehi et al [13] reported the repulsive effect of L. nobilis essential 

oil towards the adult stage of Ephestia kuehniella Zeller. On the other hand, Ectomyelois 

ceratoniae (Pyralidae), is the most important phytosanitary problem which has dangerous 

consequences on Tunisian production and industry. This is reflected by the infestation of 

the harvestable crop which can attend 20% annually [14]. Post-harvest control is mainly 

done through the use of synthetic fumigants [15,16]. However, problems related to resid-

ual toxicity, adverse effects on non-target organisms as well as human health prevent suc-

cessful pest control. As well insect resistance problems pose a major problem. [15, 17]. To 

this reasons, the research on effective alternative methods is necessary . Nowadays, many 

researchers turn to the use of plant extracts such as essential oils as alternatives to the use 

of pesticides [18]. To this end this paper aims to: investigate the insecticidal potential of 
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Laurus nobilis leaves essential oils collected from Rafraf (Bizerte, North Tunisia) against 

fifth instar larvae of Ectomyelois ceratoniae (Pyralidae)  

2. Materials and methods 

2.1. Plant material collected 

Leaves of cultivated Laurus nobilis plants were collected from the North of Tunisia: 

Rafraf (Bizerte). The harvest was made during the two months of October 2020 and No-

vember 2020. Leaves have been dried away from sun and rain for about two weeks. 

2.2. Methode used to obtained essential oils  

The extraction of essential oils were carried out using a modified Clevenger-type ap-

paratus for 3h to 4h (100 g of dried leaves in ½  L of distilled water). Essential oils were 

kept in the refrigerator away from light in glass tubes. Yields were calculated according 

to the dry weight of the leaves over three repititions. 

2.3. Collection of infested dates 

In order to collect E. ceratoniae fifth instar larvae (L5), infested dates were collected 

from different regions of southern Tunisia such as Sagdoud (Gafsa), Dhafria (Tozeur), 

Mrah Lahwar, Nefta (Tozeur) and Om somaa (Kebili). 

2.4. Fumigant bioassays 

2.4.1. Larval mortality rate  

Evaluation of fumigant toxicity of extracted essential oils from Laurus nobilis leaves 

was carried out as follows, whatman filter papers were impregnated with different oil 

concentrations: 60, 120, 180, 240 μL. The already soaked filter paper was then tied to the 

screw caps of a 1 L glas bottle. Each bottle containing 20 unsexed larvae were closed im-

mediately (each date contains a larva L5). In order to ensure credibility of experiences, 

treatments and controls was repeated three times. Fifth instar mortality rate was observed 

after 1week , twoo weeks and one month. The corrected death rate was calculated using 

Abbott's formula [19]. 

2.4.2. Lethal median concentration (LC50) 

To determine (LC50) for the fifth instar larvae, we assess the mortality rate by direct 

observation after two weeks of exposure using different concentrations (60, 120,180 and 

240 μL /L air). Data were analyzed using Probit analysis method [20]. 

2.4.3. Median Lethal time 

The median lethal effective times (LT50 values) that provoke 50% mortality of tested 

insects at the differents concentrations(60, 120,180 and 240 μL /L air) were analyzed using 

Finney’s method [20].  

3. Results 

3.1. Essential oils yields 

Results showed that the EO yield was 0.5% ± 0.01%. 

3.2. Fumigant toxicity 

3.2.1. Larval mortality 

Results related to larval mortality assessment were designed in Figure 1. Results re-

vealed that larvicidal toxicity varied according to the oil concentration (60, 120,180 and 

240 μL /L air) and exposure time( one week, two weeks and one month). Essential oils 

were showed an important toxicity against Ectomyelois ceratoniae fifth-instar larvae. Start-

ing with the lowest concentration (60 μL liter−1 air), larval mortality was 14.3%, 21.4% 

and 37% after 7, 15 and 30 days of exposure. Furthermore, the highest concentration (240 

μL liter−1 air) essential oils of Laurus nobilis induced 17.9%, 28.6%, and 44.4% after 7, 15 
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and 30 days of exposure respectively. In all cases results showed that, Laurus nobilis (Lau-

raceae) essential oil extracted from leaves exhibited very interesting insecticidal fumigant 

activity against E. ceratoniae larvae. In addition, Probit analysis revealed that the respective 

LC50 and LC95 values after 15 days of exposure were 750.370 μL liter−1 air and 2210,297 μL 

liter−1 air . LT50 and LT95 values confirmed that Laurus nobilis (Lauraceae) essential oil is 

toxic; the values were represented in table 1.  

 

Figure 1. Mortality rate (%) of Ectomyelois ceratoniae fifth-instar larvae exposed for various periods 

of time (7 days, 15 days and 30 days) to different concentrations of the essential oils from Laurus 

nobilis (60, 120,180. and 240 μL /L air)  

Table 1. LT50 calculated for Ectomyelois ceratoniae fifth-instar larvae exposed to Laurus Nobilis 

essential oils from Bizerte (Rafraf). 

Concentration 

 (uL/L air) 
TL50 (days) TL95 (days) Slope±SEM degree of freedoom χ2 

60 
40.306 

(31.898-64.43) 

92.09 

(66.77- 170.107) 
0.32±0.008 1 0.012 

120 
36.195 

(29.481-52.622) 

83.473 

(62.55-140.452) 
0.035±0.008 1 0.348 

180 
35.430 

(28.12-56.199) 

91.014 

(65.454-173.668) 
0.030±0.008 1 0.414 

240 
33.763 

(27.43-49.345) 

83.75 

(62.186-144.712) 
0.033±0.008 1 0.241 

 

3. Discussion  

This study presents an inquiry on insecticidal activity of extracted essential oils from 

Laurus nobilis leaves. Previous reseraches revealed that Laurus nobilis essential oil had a 

very important insecticidal potential against several family pf insectes and that this bio-

activity is depend on the chemical composition [10, 11]. In this regards, several works are 

devoted to the study of the insecticidal propriety of essential oils of various plant material 

against the deferent stages of development of Ectomyelois ceratoniae. Indeed, Amri et al 

[21], prove that Thymus capitatus and Rosmarinus officinalis essential oils can inhibit the 

hatching of eggs with a rate of 100% after 24 hours of treatment. Amri et al [21] showed 

the toxicity of R. officinalis essential oil against the deferent stages of development of E. 

ceratoniae. Moreover, Mahmoudvand et al [22] demonstrated that Plodia interpunctella lar-
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vae were sensitive to this oil. Besides, Batish et al [18] showed that the bioactivity of sev-

eral essential oil can depends on the nature, type and different concentrations levels of its 

constituents. 

.4.Conclusion 

This investigation revealed that Tunisian Laurus nobilis essential oils could be used as 

plant based insecticides alternative to improve dates safety during storage. However, 

studies are needed to reveal impact of the use of such alternative treatment on the stored 

date in particular on physical, biochemical and organoleptic properties. 

Author Contributions: Hadhami Chargui Conceptualization, methodology, writing— original 

draft preparation, software, data curation, writing—review and editing; Abir Soltani,, Tasnim 

Djebbi resources, data curation; formal analysis; resources; Jouda mediouni-Ben Jemâa Conceptual-

ization, validation, supervision, project administration, review and editing. All authors have read 

and agreed to the published version of the manuscript. 

Funding: “This research was funded by the “PHC Utique” program of the French Ministry of For-

eign Affairs and Ministry of higher education, research and innovation and the Tunisian Ministry 

of higher education and scientific research in the CMCU project number 20G0904". 

Informed Consent Statement: Not applicable 

Data Availability Statement: Data available in a publicly accessible repository. 

Acknowledgments: Authors thank Ms. Emna BOUSHIH for her technical support in the laboratory 

experiments. 

Conflicts of Interest: “The authors declare no conflicts of interest”. 

  



Proceedings 2021 5 of 5 
 

 

References 

1. Pottier-Alapetite, Germaine. Flore de la Tunisie : angiospermes-dicotylédones. Ministère de l ́Enseignement Supérieur et de la 

Recherche Scientifique et le Ministère de l ́Agriculture, 1979. 

2. Aqili Khorasani, M.S. Collection of Drugs (Materia Media). Enqelab-e-Eslami Publishing and Educational Organization: Tehran,Iran. 

1992, 624-630. 

3. Zargari, A. Medicinal Plants. Tehran University Press: Tehran, Iran. 1990, 4, 325-328. 

4. Santoyo, S.; Lloria, R.; Jaime, L.; Ibañez, E. Supercritical fluid extraction of antioxidant and antimicrobial compounds from 

Laurus nobilis L. Chemical and functional characterization. Eur Food Res and Technolo. 2006, 222, 565-571. 

5. Derwich, E.; Benziane, Z.; Boukir , A. Chemical composition and antibacterial activity of leaves essential oil of Laurus Nobilis 

from Morocco. Aust.J. Basic Appl. Sci. 2009,3, 3818-3824. 

6. Ozcan, B.; Esen, M.; Sangun, M.K.; Colerie, A.; Caliskan, M. Effective antibacterial and antioxydant propreties of methalonic 

extract of Laurus Nobilis seed oil. J. Environ. Biol. 2010, 31,637-641.  

7. Kosar, M.; Tunalier, Z.; Ö zek, T.; Kürkcüoglu, M.; Can Baser, K.H. A simple method to obtain essential oils from Slavia triloba 

L. and laurus Nobilis L. by using licrowave-assisted hydrodistilation. Z. Naturforsch C. 2005, 60, 501-504.  

8. Ghadiri, E., Ahmadi, R., Moridikyia, A., Mahdavi, E., Tavakoli, P. Laurus nobilis has antibacterial activity against Staphylococcus 

aureus. International Conference on Food, Biological and Medical Sciences, Jan. 2014. p. 28-29. 

9. El-Sawi, SA., Ibrahim, ME., Ali, AM. In vitro cytotoxic, antioxidant and antimicrobial activities of essential oil of leaves of Laurus 

nobilis L. grown in Egypt and its chemical composition. Med Aromat Plant Sci Biotechnol. 2009, 3, 16-23. 

10. Jemâa, J.M.-B., Tersim, N., and Khouja, M.L. Composition and repellent efficacy of essential oil from Laurus nobilis against adults 

of the cigarette beetle Lasioderma serricorne (Coleoptera: Anobiidae). Tunis. J. Plant Prot. 2011, 6, 29-41. 

11. Chahal, KK., Bansal, R., and Kaur, R. Chemistry and insecticidal potential of bay leaf essential oil against stored grain pest of 

wheat. J. Nat. Appl. Sci. 2016, 8, 2049-2054. 

12. Jemâa, J.M.B., Tersim, N., Toudert, K.T. and Khouja, M.L. Insecticidal activities of essential oils from leaves of Laurus nobilis L. 

from Tunisia, Algeria and Morocco, and comparative chemical composition. J. Stored Prod. Res. 2012, 48, 97-104. 

13. Salehi, T., Karimi, J., Hasanshahi, G., Askarianzadeh, A., Abbasipour, H. and Garjan, A.S. The effect of essential oils from Laurus 

nobilis and Myrtus commonis on the adults of mediterranean flour moth, Ephestia kuehniella zeller (Lep.: Pyralidae). J. Essent. Oil. 

Bear . Plants. 2014, 17 , 553-561. 

14. Dhouibi, M. Gestion phytosanitaire intégrée des principaux Bio-agresseurs du palmier dattier, et particulièrement, les pyrales 

des dates. Tunis: Climat Pub, 2013. 

15. Jemni, M., Otón, M., Ramirez, J.G., Artés-Hernández, F., Chaira, N., Ferchichi, A. and Artés, F. Conventional and emergent 

sanitizers decreased Ectomyelois ceratoniae infestation and maintained quality of date palm after shelf-life. Postharvest biolo. tech. 

2014, 8, 33-41. 

16. Zare, Z., Sohrabpour, M., Fazeli, T. and Kohan, K. Evaluation of invertase (B-fructo furanosidase) activity in irradiated Mazafaty 

dates during storage. Radiat. Phys. Chem. 2002, 65, 289-291. 

17. Lorini, I., Collins, P.J., Daglish, G.J., Nayak, M.K. and Pavic, H. Detection and characterisation of strong resistance to phosphine 

in Brazilian Rhyzopertha dominica (F.)(Coleoptera: Bostrychidae). Pest. Manag. Sci. 2007,63, 358-364. 

18. Batish, D.R., Singh, H.P., Kohli, R.K. and Kaur, S. Eucalyptus essential oil as a natural pesticide. Forest ecology and management. 

2008, 256, 2166-2174. 

19. Abbott, W.S.A method of computing the effectiveness of an insecticide. J. econ. Entomol. 1925, 18, 265-267. 

20. Finney, D. Probit analysis 3rd ed Cambridge Univ. Press. London, UK. 1971. 

21. Amri, I., Hamrouni, L., Hanana, M., Jamoussi, B. and Lebdi, K. Essential oils as biological alternatives to protect date palm 

(Phoenix dactylifera L.) against Ectomyelois ceratoniae Zeller (Lepidoptera: Pyralidae). Chil.J. Agri.Res. 2014, 74, 273-279. 

22. Mahmoudvand, M., Abbasipour, H., Basij, M., Hosseinpour, M.H., Rastegar, F. and Nasiri, M.B. Fumigant toxicity of some 

essential oils on adults of some stored-product pests. Chil.J. Agri.Res. 2011, 71. 

 

 

 


