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Introduction
Insects represent one of the largest groups of animals on 

earth, constitute over 1 million species and are still counting [1] 
serving many trophic roles like pests, pollinators, and vectors. 
The housefly Musca domestica, (Diptera: Muscidae) is an 
important medical and veterinary insect that causes irritation, 
spoils foods and acts as a vector for more than 100 species of 
pathogens, thereby causing serious threat to human health and  

 
livestock [2-4]. The control of this insect largely relies on synthetic 
insecticides which have led to many serious issues like resistance 
development [5], ecological imbalances, bioaccumulation and 
harm to non-target organisms, environmental contamination 
and incorporation in to food chains [6]. Therefore, considerable 
efforts have been made to develop the promising alternatives to 
these conventional insecticides.
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Abstract 

The housefly, Musca domestica L., is cosmopolitan insect, serves a role of vector for several etiological agents due to which it has attracted 
much attention for its control strategies. However, many tactics have been accomplished to combat its populations, among which use of essential 
oils seems to be the potential approach. Therefore in the present study, 3 different essential oils such as thyme (Thymus vulgaris), clove leaf 
(Eugenia caryophyllus), and basil (Ocimum basilicum) were tested against the 3rd instar larvae of Musca domestica. The attempts were made to 
assess the larvicidal activity by using residual film method and the effect on biochemical aspects like sugar, glycogen and protein contents in 
treated larvae were also determined. Thyme essential oil was found to be highly effective (LC50, 2.82mg/ml) followed by clove (LC50, 3.79mg/ml), 
and basil oils (LC50, 5.99mg/ml). In biochemical assay, all essential oils under study showed potential influence on sugar, glycogen, and protein 
content of treated larvae. Basil oil significantly affects total sugar content (7.45±0.57μg/larva) whereas clove essential oil highly affects total 
glycogen (136.17±5.32µg/larva) and protein contents (246.06±7.12µg/larva) of M. domestica. These results reveal the significant efficacy of 
tested essential oils against Musca domestica which could be used to breakdown its populations.
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Table 1: RFM: residual film method, FB: Fumigation bioassay

Sr. no. Essential Oil Organism Method References

1 Citronella sp. Ae. aegypti larvicidal assay

[14,15]

2 Aniba rosaeodora Ae. aegypti larvicidal assay

3 Lavandula angustifolia Ae. aegypti larvicidal assay

4 Cinnamomum camphora Ae. aegypti larvicidal assay

5 Pelargonium graveolens Ae. aegypti larvicidal assay

6 Thymus serpyllum Ae. aegypti larvicidal assay

7 Amyris balsamifera Ae. aegypti larvicidal assay

8 Citrus limon Ae. aegypti larvicidal assay

9 Juniperus virginiana Ae. aegypti larvicidal assay

10 Boswellia carteri Ae. aegypti larvicidal assay
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11 Anethum graveolens Ae.s aegypti larvicidal assay

12 Myrtus communis Ae. aegypti larvicidal assay

13 Bay, Clove leaf T. vaporariorum larvicidal assay [16]

14 Cardamom C. maculatus RFM, FB

[17]

15 Cinnamon C. maculatus RFM, FB

16 Clove C. maculatus RFM, FB

17 Eucalyptus C. maculatus RFM, FB

18 Azadirachta sp. C. maculatus RFM, FB

19 Eucalyptus herbivores repellent/anti feedant
[18]

20 Thyme C. quinquefasciatus larvicidal

21 Mellisa officinalis, Nepeta 
cataria M. domestica adulticidal [19]

22 Clove C. pipiens repellent [20]

25 Amyris balsamifera C. quinquefasciatus larvicidal
[21]

26 Anthemis nobilis C. quinquefasciatus larvicidal

27 Tagites terniflora T. castaneum, S. oryzae contact

[22]28 Cymbopogon citratus T. castaneum, S. oryzae contact

29 Elyonorus muticus T.castaneum, S. oryzae contact

30 Citrus aurantium M. domestica adulticidal

[23]

31 Coriandrum sativum M. domestica adulticidal

32 Eucalyptus cinerea M. domestica adulticidal

33 Mentha piperita M. domestica adulticidal

34 Syzygium aromaticum M. domestica adulticidal

35 Cymbopogon citratus T. ni topical

[24]

36 Litsea pungens T. ni topical

37 Cinnamomum 
glanduliferum T. ni topical

38 Thymus vulgaris T.ni topical

39 Ilex purpurea T.ni topical

The extracts derived from plant parts have been traditionally 
used by humans since ancient times to control pest problems [7]. 
Similarly, essential oils (Eos) along with many other metabolites  
of plant origin constitute components of the plant defence 
mechanisms and strong drivers of evolutionary events inducing 
selection pressures to herbivores. During the last decade, Eos  
have received much attention as pest control agents because of  
their insecticidal properties (Table 1), low mammalian toxicity 
and rapid degradation in the environment. They also tend to 
have broad-spectrum activity, relative specificity in their mode 
of action, easy to process and use. These Eos tend to be safe for 
animals and environment [6] making those potent compounds 
as suitable biological control agents. Mreover, Eos are found 
abundantly in some plant families such as Apiaceae, Pinaceae, 
Lamiaceae, Myrtaceae, Rutaceae, Umbelliferae, Asteraceae, 
Annonaceae, Zingiberaceae, and Lauraceae [8-11] etc. These oils 
are complex mixtures of chemical compounds thereby induce 
several mechanisms of toxicity to insects. Protein denaturation, 
enzymatic inhibition and membrane disintegration are some of 
the suggested modes [12,13] instigated by Eos.

Keeping in view the above objectives, 3 essential oils such 
as basil, clove and thyme were used to investigate the larvicidal 
activity against the larvae of M. domestica  by using residual film 
method. Further, the effect of treatment on various biochemical 
aspects such assugar, glycogen and protein content in M. 
domestica  larvae were also evaluated.

Materials and Methods
Chemicals and reagents

The Eos manufactured by Samed Agro Services Pvt. Ltd., 
Maharashtra, India, were procured from local markets. These 
oils were diluted in acetone to make the working solutions 
and stored in air tight containers at 4 °C until use. All other 
chemicals/reagents were of highest purity and molecular or 
analytical grade.

Rearing of housefly
The M. domestica  nucleus culture was obtained from 

Entomology Section, national chemical laboratory (NCL), Pune 
(M.S.), India. The adult flies were reared at constant temperature 
of 28±2 °C and a relative humidity of 58-68% in plastic jars 
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(35 x 15cm), covered with cheese cloth to prevent the escape. 
The flies were fed ad libitum by using a cotton swab soaked in 
milk which was changed after every 24hrs. The cotton swab 
also served as a substratum for oviposition by adult flies. After 
proper oviposition the eggs were transferred to another set of 
jarsfor hatching and larval development.For emergence from 
the pupation the pupae were separated to determine the growth 
stage of the flies.

Larvicidal assay
The larvicidal assay was carried out by using residual film 

method of Busvine [25] with few modifications. To determine the 
effect of different doses of Eos, 3rd instar larvae of housefly were 
used. Initially, a range of doses were taken to assess the effective 
concentrations of Eosrequired for the mortality of larvae. 
Similarly, many desirable doses were tested to determinethe 
LC50 and LC90 values. For residual film method, 1ml of Eos with 
desired dose, dissolved in acetone (v/v) were spread on filter 
paper discs kept inside theglass petri-dish of 90mm diameter. 
The Eos were applied in such a way to make a uniform film 
over the filter paper discs. For solvent evaporation, the treated 
petri-dishes were air dried for few minutes followed by release 
of larvae (n=10) and then incubating the plates at desired 
temperature and humidity for 24hrs. For control experiments, 
only acetone solution was sprayed on filter papers. The actual 
dose of Eopresent in 1ml mixture was calculated as dose per 
square centimetreby using the following formula.

Effect of Eos on nutritional reserves of the larva
Effect on total body sugar and glycogen content: Since the 

treatment of Eos affects the digestive physiology and metabolism 
of the insects, we tested the effect on sugars, glycogen and 
protein content of the larvae. In Larvicidal bioassays, 10 larvae 
were exposed to the LC50 concentrations of Eos for 24 hours. 
After the treatment, the larval bodies were collected and 
further processed for biochemical analysis by using method of 
Van Handel and Day [26] with slight modifications. Briefly, the 
housefly larvae were homogenized in 0.2ml anhydrous sodium 
sulphate solution following the addition of 0.8 ml solution 
containing equal volume of methanol and chloroform (1:1, v/v). 
The mixture was centrifuged at 3000rpm for 2min and the pellet 
obtained was used for glycogen estimation. The supernatant 
obtained was again suspended in 3ml of deionized water and 

then agitated at 3000rpm at 4 °C for 3min. The aqueous layer 
of the sample was utilized to determine the sugar and glycogen 
contentsby usingAnthrone method with glucose and glycogen as 
standards respectively.

Estimation of total protein contents
The effect of Eoson total protein content of the larvae was 

also studied by estimating the protein with Bradford method 
[27], using bovine serum albumin (BSA) as standard. Briefly, 
samples were prepared after crushing the larvae in 1.0ml of 
lysis buffer, followed by centrifugation at 5000rpm for 5 minutes 
at RT. The reaction mixture contained 0.2ml. Supernatant and 
2ml Bradford reagent, incubated for 10min at RT.The standard 
curve was generated after measuring the absorbance in a 
spectrophotometer (Carry 60, Agilent technologies, USA) at 
595nm. All bioassays were replicated three or more independent 
times.

Statistical analysis
Results obtained are reported as mean ± standard error 

means of three or more independent replicates which were 
subjected to one way ANOVA using Tukey’s test (p<0.001). 
Analysis of data was carried outin SPSS software version 19 [28] 
and Microsoft Excel.

Results
Larvicidal potential of tested Eos

The present study demonstrates the efficacy of thyme, clove 
and basil Eos against the larvae of M. domestica . The highest 
effectiveness was observed with thyme Eo showing a lethal dose 
(LC50) of 2.82mg/ml (Table 2). Though, the efficacy of basil and 
clove oils were quite significant with respect to control groupsbut 
much lesserwhen compared to thyme essential oil. The lethal 
doses such as LC50 and LC90 for clove leaf EO were 3.79mg/
ml and11.45mg/ml respectively while in case of thyme Eo LC50 
and LC90 values were 2.82mg/mland 6.87mg/ml respectively. 
However, EO from basil showed a higher dose for LC50(5.99mg/
ml)and LC90 (12.74mg/ml) values the chi-square values were 
found to be very significant at p<0.001 level indicating the 
heterogeneity of the house fly populations. With increase in the 
dosage of Eos, the mortality of larvae was also increased showing 
a linear effect on larvae depicting a paramount efficacy of tested 
Eos against the M. domestica  populations (Figure 1a-1c).

Table 2: Each value represents mean of five or more replicates, LCL: lower confidential limit, UCL: upper confidential limit, df: degree of 
freedom, LC50 and LC90 were lethal concentration at which 50% and 90% population dies respectively. *Significant at p< 0.001.

Essential Oil LC50 (mg/ml)
95% Confidential Regression 

Equation LC90 (mg/ml) Chi square
limit LCL (LC50) UCL

Thyme 2.82 2.6 3.06 y=3.49+3.33x 6.87 7.49*(7)

Clove 3.79 3.44 4.19 y=3.45+2.67x 11.45 8.32*(7)

Basil 5.99 5.55 6.44 y=1.96+3.90x 12.74 5.48*(7)
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Figure 1: Larvicidal activity of essential oil of A) Basil; B) Clove and C) Thyme Eos on the larvae of M. domestica. Significant *p< 0.001 
when compared to control.

Effect of Eos on the nutritional reserves of the larvae

Figure 2: Effect of LC50 doses on nutritional reserves of 3rd instar larvae of M. domestica, A) total- Sugar; B) Glycogen and C) protein 
contents. Significant *p< 0.001 when compared to control.
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The chemical components present in the Eos always play 
a diverse effect on the metabolism of the larvae. To determine 
these changes we checked the effect of Eos on the glycogen,sugar 
and protein contents of larvae. To observe the changes in 
nutritional reserves, the larvae were sacrificed after exposure 
to different LC50 concentrations of Eos as shown in Figure 2. 
For each test, a control set was used where larvae were treated 
with acetone only. The control larvae showed a higher amount of 
sugar 15.05µg, glycogen 175.80µg, and protein content 458.17µg 
which were reduced to much lower levels treated larvae. All the 
3 tested oils showed remarkable influence on metabolism of 
3rd instar larvae of M. domestica . Among which , basil Eo was 
found to be much effective showing a 2 fold decrease in sugar 
content due to treatment. The effect on total body proteins by 
clove oil was noticeable which was reduced by 46.28% after the 
treatment. However, the effect on glycogen content of the larvae 
was not as significant as sugar and protein. From these changes 
it is quite evident that Eos cause subtle changes at cellular or 
molecular levels.

Discussion

The M.domestica is an eusyanthropic fly species linked to 
the human habitat, and a chief offender among the filth breeding 
and feeding flies worldwide [29]. The indiscriminate feeding 
habits along with structural morphology (presence of hair 
and sticky pads) make these flies ideally suited to carry and 
disseminate pathogens [29-31]. The species of M. domestica  
is involved in the dissemination of enteric pathogens such as 
Escherichia coli, Shigella spp., Salmonella spp., Helicobacter 
spp., V. cholerae. So there is a dire need to control these disease 
transmitting vectors using naturally occurring biocontrolagents 
of plant origin. Essential oils are considered the best alternative 
for the control of pests and vectors because of their inherent 
insecticidal properties and their action involves many elements 
of acetylcholinesterase inhibition and octopaminergic effects 
[32]. Additional effects can be seen in behaviour modification 
(attraction/repellency), contact toxicity for different life stages 
[33].

These Eos exhibit larvicidal, pupicidal or adulticidal 
properties while some of them may be antifeedants, ovipositional 
deterrents and insect growth regulators for housefly as well as 
for some other pests. In addition to contact toxicity [34], some 
plant derived essential oils are volatile and can act like fumigants 
offering the prospect for use in store-grain industry [35-38]. 
Some studies have focused on the use of essential oils from plants 
as potential bioactive agents against mosquitoes viz., A. aegypti 
[39]. Many plants have been reported to bear the potential 
insecticidal actions on different stages of M. domestica  via crude 
extracts or extracted active compounds [40-42]. Some studies 
have also reported the effects on life stages like metamorphosis 
fecundity, life span of house flies [42]. Pavela and co-workers 
[19], screened 34 essential oils, extracted from plants, against M. 
domestica  where the Pogostemon cablin essential oil was found 
to be the most efficient at a lethal dose of 3μg/fly. Larvicidal 

efficiency was determined for the most significant oil thymol 
namely the lowest doses LD50 32.9 and 14.2 mg/l for the 3rd 

and 4th instars of Culex quinquefasciatus [19]. Similarly, Palacios 
et al. [23] studied the effects of 21 medicinal and edible plants 
against housefly in which they detected limonene (92.5%) and 
1, 8-cineole (56.9%) as principle components responsible for 
insecticidal activity. Medicinal plants with pulegone, menthone, 
limonene and 1, 8-cineole are also reported to be toxic to house 
flies. Due to the medicinal values of many plants there is an 
increased interest in developing plant derived novel insecticides 
as an alternative tool to the synthetics.

In larvicidal assay thyme essential oil showed higher activity 
than basil and clove oils. During the study it was observed 
that mortality of larvae was dose dependent, as the dose 
concentration was increased, the % mortality of the larvae 
was also increased. Further the effect of higher doses was also 
distinguishable due to tanning of body colour from whitish to 
brownish black during the treatment. However, at low doses 
larvae showedmortality but without any change in the body 
colour. Hitherto, mechanism of action of Eos in insects is not 
clear and is reported to be diverse. According to Cantrell and his 
colleagues [43] larvicidal compounds act either by absorption 
to the cuticle, via the respiratory tract, or enter through the 
process of ingestion into the gastrointestinal tract. Once inside 
the body of larvae, these substances can reach the site of action 
or cause systemic effects by diffusion into different tissues [44]. 
In addition, the lipophilicity of the different constituents of Eos 
enables disruption and penetration through the lipoprotein 
matrix of the insect cell membrane [45]. Some Eos are known 
to cause the deterrent or anti-feeding behaviour in insects 
suggesting a neurotoxic action [44] while some act as insect 
growth regulators through analoguesor antagonistic effects to 
endogenous hormones. In the present study it was found that 
even relatively short-term exposure of larvae to lethal doses can 
markedly increase their mortality over time, and thus reduce the 
total number of viable adults, leading to a possible significant 
reduction in the overall populations. Which is in congruence 
with the observations, reported by Shalaby [46] and Ansari [15], 
who described that short-term exposure of larvae and adults to 
Eos may cause a significant reduction in fecundity and fertility. In 
the present investigation, the larvicidal activity of Eos followed 
the order thyme > clove > basil.

Recently, Bhatnagar et al. [47] stated that clove oil and 
eugenol can be very effective for controlling mites, termites and 
mosquitoes even at lower concentrations. Eugenol induced 100 
% mortality in mosquitos such as Anopheles stephensi, Aedes 
aegypti, and Culex quinquefasciatus at a dose of 7L/ha in 30-35 
minutes. Eugenol is known to kill mosquito larvae (specifically 
Ochlerotatus caspius) with LC50 values of 7.53mg/L for 24 hours 
and 5.57mg/L for 48 hours [48].

Proteins are mainly involved in the architecture of the cell 
which is the chief source of nitrogenous metabolism. Insects have 
very little carbohydrates, and proteins that serve as a reservoir 
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to meet the increased energy demands of the body. It is clear 
from the present study that highly significant reductions in the 
level of total protein, glycogen and sugar as compared to control 
treatment was induced by the Eos. The decreases in total protein 
level in different developing stages suggest the high protein 
hydrolytic capacity due to elevation of protease activity. Some 
studies have suggested that inhibition of DNA synthesis due to 
the action of Eos might affect protein synthesis machinery of 
the insect. Similarly, Senthilkumar & his team [49] who reported 
a drastic fall in the concentrations of carbohydrates, proteins 
and lipids. An immediate explanation to maximum reduction in 
sugar and glycogen content after treatment could be due to their 
involvement to combat the chemical stress. Hence, treatment 
with Eos might have interrupted this process and resulted 
in larval mortality. The data obtained from the present study 
clearly indicate that these 3 Eos were quite effective as larvicides 
for providing a better and potential alternative for the control of 
M. domestica  infestations.

Conclusion
In present study 3 different essential oils were used to 

assess the larvicidal activity by using residual film method.
The effects of tested Eos on nutritional reserves like, total body 
sugars, glycogen and protein content of M. domestica  were 
also determined. In biochemical analysis, all 3 Eos showed 
remarkable influence suggesting the disruption of the defence 
mechanism of 3rd instar larvae of M. domestica . Consequent 
upon the findings of the present study, these essential oils can 
find a place in eco-friendly strategy for housefly management 
programme upon further field trials.

Acknowledgement
This work has been carried out under the scope of BCUD 

grant (15-SCI-001422), sanctioned by S. P. Pune University, Pune 
(M.S.), India. MD is indebted to the University Grants Commission, 
New Delhi, India, for Maulana Azad National fellowship. 
Corresponding author acknowledges the administration of S. P. 
Pune University, Pune for the grant sanctioned under DST PURSE 
and DRDP Schemes.

References
1. Gross L (2006) Gut bacteria cospeciating with Insects. PLoS Boil 4(10): 

e357.

2. Khan MF, Ahmed SM (2000) Toxicity of crude neem leaf extract against 
houseflies Musca domestica adult as compared with DDVP, Dichlorvos. 
Turk J Zool 4: 219- 223. 

3. Hanan BA (2013) Evaluation of insecticidal activities of Mentha 
piperta and Lavandula angustifolia essential oils against housefly, 
Musca domestica L. (Diptera: Muscidae). Journal of Entomology and 
Nematology 5(4): 50-54. 

4. Morey RA, Khandagle AJ (2012) Bioefficacy of essential oils of 
medicinal plants against housefly, Musca domestica L. Parasitol Res 
111(4): 1799-1805.  

5. Khan HAA, Shad SA, Akram W (2013) Resistance to new chemical 
insecticides in the housefly, Musca domestica L., from dairies in Punjub, 
Pakistan. Parasitol Res 112(5): 2049-2054. 

6. Kumar P, Mishra S, Malik A, Satya S (2012) Housefly (Musca domestica 
L.) control potential of Cymbopogon citrates Staff. (Poales: Poaceae) 
essential oil and mono terpenes Zcitral and 1, 8-cineole). Parasitol Res 
112(1): 69-76. Shaalan EAS, Canyon D, Younes MWF, Abdel-Wahab 
H, Mansour AH (2005) A review of botanical phytochemicals with 
mosquitocidal potential. J Environ Int 31(8):1149-1166. 

7. Bekele AJ, Obeng OD, Hassanali A (1995) Products derived from the 
leaves of Ocimum kilimandscharicum (Labiateae) as post-harvest grain 
protectants against the infestation of three major stored product insect 
pests. Bulletin of Entomological Research, 85(3): 361-367. 

8. Mordue AJ, Simmonds MSJ, Ley SV, Blaney WM, Mordue W (1998) 
Actions of azadirachtin, a plant allelochemical against insects. J Pes Sci 
54(3): 277-284. 

9. Bekele AJ, Hassanali A (2001) Blends effects in the toxicity of the 
essential oil constituents of Ocimum kilimandscharicum and Ocimum 
kenyense (Labiateae) on two post-harvest pests. Phytochemistry 
57(3): 385–391. 

10. Akhtar Y, Yeoung YR, Isman MB (2008) Comparative bioactivity of 
selected extracts from Meliaceae and some commercial botanical 
insecticides against two noctuid caterpillars, Trichoplusia ni and 
Pseudaletiauni puncta. Phytochemistry reviews 7: 77-88. 

11. Regnault-Roger C (1997) The potential of botanical essential oils for 
Insect pest control. Integr Pest Manag Rev 2(1): 25-34. 

12. Cavalca PAM, Lolis MIGA, Reis B, Bonato CM (2010) Homeopathic and 
larvicide effect of Eucalyptus cinerea essential oil against Aedes aegypti. 
Braz Arch Biol Tech 53(4): 835-843. 

13. Rey D, David JP, Besnard G, Jullien JL, Lagnean C, Meyran JC (2001) 
Comparative sensitivity of larval mosquitoes to vegetable polyphenols 
versus conventional insecticides. Entomol Exp Appl 98(3):361-367. 

14. Ansari MA, Vasudevan P, Tandon M, Razdan RK (2000) Larvicidal 
and mosquito repellent action of peppermint (Mentha piperita) oil. 
Bioresource technology 71(3): 267-271. 

15. Choi WI, Lee SG, Park HM, Ahn YJ (2004) Toxicity of plant essential 
oils to Trialeuroides vaporariorum (Homoptera: Aleyrodidae). J Econ 
Entomol 96(5): 1479-1484. 

16. Mahfuz, Khalequzzaman M (2007) Contact and fumigant toxicity of 
essential oils against Callosobruchus maculatus. Univ j zool Rajshahi 
Univ 26: 63-66. 

17. Batish DR, Singh HP, Kohli RK, Kaur S (2008) Eucalyptus essential oil as 
a natural pesticide. For Ecol Manag 256(12): 2166-2174. 

18. Pavela R, Naděžda V, Jan T (2009) Mosquitocidal activities of thyme 
oils (Thymus vulgaris L.) against Culex quinquefasciatus (Diptera: 
Culicidae). Parasitol Res 105(5): 1365-1370. 

19. Kang SH, Kim MK, Seo DK, Noh DJ, Yang JO, Yoon C, Kim GH (2009) 
Comparative repellency of essential oils against Culex pipiens pallens 
(Diptera: Culicidae). J Korean soc appl biol chem 52(4): 353-359. 

20. Pavela R (2009) Larvicidal property of essential oils against Culex 
quinquefasciatus Say (Diptera: Culicidae). Industrial crops and 
products 30(2): 311-315. 

21. Stefanazzi N, Stadlerb T, Ferreroa A (2011) Composition and toxic, 
repellent and feeding deterrent activity of essential oils against the 
stored-grain pests Tribolium castaneum (Coleoptera: Tenebrionidae) 
and Sitophilus oryzae (Coleoptera: Curculionidae). Pest manag Sci 
67(6): 639-646. 

http://dx.doi.org/10.19080/AIBM.2018.09.555752
https://www.ncbi.nlm.nih.gov/pubmed/20076479/
https://www.ncbi.nlm.nih.gov/pubmed/20076479/
https://pdfs.semanticscholar.org/50dd/ae8498276f0498e77984e9e6372d49b19bcb.pdf
https://pdfs.semanticscholar.org/50dd/ae8498276f0498e77984e9e6372d49b19bcb.pdf
https://pdfs.semanticscholar.org/50dd/ae8498276f0498e77984e9e6372d49b19bcb.pdf
http://www.academicjournals.org/article/article1380040961_Bosly.pdf
http://www.academicjournals.org/article/article1380040961_Bosly.pdf
http://www.academicjournals.org/article/article1380040961_Bosly.pdf
http://www.academicjournals.org/article/article1380040961_Bosly.pdf
https://www.ncbi.nlm.nih.gov/pubmed/22777704
https://www.ncbi.nlm.nih.gov/pubmed/22777704
https://www.ncbi.nlm.nih.gov/pubmed/22777704
https://www.ncbi.nlm.nih.gov/pubmed/23456023
https://www.ncbi.nlm.nih.gov/pubmed/23456023
https://www.ncbi.nlm.nih.gov/pubmed/23456023
https://www.ncbi.nlm.nih.gov/pubmed/22955501
https://www.ncbi.nlm.nih.gov/pubmed/22955501
https://www.ncbi.nlm.nih.gov/pubmed/22955501
https://www.ncbi.nlm.nih.gov/pubmed/22955501
https://www.ncbi.nlm.nih.gov/pubmed/15964629
https://www.ncbi.nlm.nih.gov/pubmed/15964629
https://www.ncbi.nlm.nih.gov/pubmed/15964629
https://www.cambridge.org/core/journals/bulletin-of-entomological-research/article/products-derived-from-the-leaves-of-ocimum-kilimandscharicum-labiatae-as-postharvest-grain-protectants-against-the-infestation-of-three-major-stored-product-insect-pests/61D
https://www.cambridge.org/core/journals/bulletin-of-entomological-research/article/products-derived-from-the-leaves-of-ocimum-kilimandscharicum-labiatae-as-postharvest-grain-protectants-against-the-infestation-of-three-major-stored-product-insect-pests/61D
https://www.cambridge.org/core/journals/bulletin-of-entomological-research/article/products-derived-from-the-leaves-of-ocimum-kilimandscharicum-labiatae-as-postharvest-grain-protectants-against-the-infestation-of-three-major-stored-product-insect-pests/61D
https://www.cambridge.org/core/journals/bulletin-of-entomological-research/article/products-derived-from-the-leaves-of-ocimum-kilimandscharicum-labiatae-as-postharvest-grain-protectants-against-the-infestation-of-three-major-stored-product-insect-pests/61D
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291096-9063%281998110%2954%3A3%3C277%3A%3AAID-PS801%3E3.0.CO%3B2-I
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291096-9063%281998110%2954%3A3%3C277%3A%3AAID-PS801%3E3.0.CO%3B2-I
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291096-9063%281998110%2954%3A3%3C277%3A%3AAID-PS801%3E3.0.CO%3B2-I
https://www.ncbi.nlm.nih.gov/pubmed/11393518
https://www.ncbi.nlm.nih.gov/pubmed/11393518
https://www.ncbi.nlm.nih.gov/pubmed/11393518
https://www.ncbi.nlm.nih.gov/pubmed/11393518
https://link.springer.com/article/10.1023/A:1018472227889
https://link.springer.com/article/10.1023/A:1018472227889
http://www.scielo.br/scielo.php?pid=S1516-89132010000400012&script=sci_abstract
http://www.scielo.br/scielo.php?pid=S1516-89132010000400012&script=sci_abstract
http://www.scielo.br/scielo.php?pid=S1516-89132010000400012&script=sci_abstract
https://onlinelibrary.wiley.com/doi/pdf/10.1046/j.1570-7458.2001.00793.x
https://onlinelibrary.wiley.com/doi/pdf/10.1046/j.1570-7458.2001.00793.x
https://onlinelibrary.wiley.com/doi/pdf/10.1046/j.1570-7458.2001.00793.x
https://www.sciencedirect.com/science/article/pii/S0960852499000796
https://www.sciencedirect.com/science/article/pii/S0960852499000796
https://www.sciencedirect.com/science/article/pii/S0960852499000796
https://www.ncbi.nlm.nih.gov/pubmed/14650521
https://www.ncbi.nlm.nih.gov/pubmed/14650521
https://www.ncbi.nlm.nih.gov/pubmed/14650521
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.603.9691&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.603.9691&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.603.9691&rep=rep1&type=pdf
https://www.sciencedirect.com/science/article/pii/S0378112708006166
https://www.sciencedirect.com/science/article/pii/S0378112708006166
https://www.ncbi.nlm.nih.gov/pubmed/19653003
https://www.ncbi.nlm.nih.gov/pubmed/19653003
https://www.ncbi.nlm.nih.gov/pubmed/19653003
https://link.springer.com/article/10.3839/jksabc.2009.063
https://link.springer.com/article/10.3839/jksabc.2009.063
https://link.springer.com/article/10.3839/jksabc.2009.063
https://www.sciencedirect.com/science/article/pii/S0926669009000910
https://www.sciencedirect.com/science/article/pii/S0926669009000910
https://www.sciencedirect.com/science/article/pii/S0926669009000910
https://www.ncbi.nlm.nih.gov/pubmed/21365739
https://www.ncbi.nlm.nih.gov/pubmed/21365739
https://www.ncbi.nlm.nih.gov/pubmed/21365739
https://www.ncbi.nlm.nih.gov/pubmed/21365739
https://www.ncbi.nlm.nih.gov/pubmed/21365739


How to cite this article: Jyoti M C C, Mudasir A D, Radhakrishna S P. Evaluation of Some Essential Oils against the Larvae of House Fly, Musca 
domestica by Using Residual Film Method. Adv Biotech & Micro. 2018; 9(1): 555752. DOI: 10.19080/AIBM.2018.09.5557520015

Advances in Biotechnology & Microbiology

22. Palacios SM, Bretoni A, Rossi Y, Santander R, Urzúa A (2009) Efficacy 
of essential oils from edible plants as insecticides against the house fly 
Musca domestica L. Molecules 14(5): 1938-1947. 

23. Jiang ZL, Akhtar Y, Zhang X, Bradbury R, Isman MB (2012) Insecticidal 
and feeding deterrent activities of essential oils in the cabbage looper, 
Trichoplusia ni (Lepidoptera: Noctuidae). J Appl Entomol 136(3): 191-
202.  

24. Busvine JR (1971) A critical review of the techniques for testing 
insecticides. Common wealth Agricultural Bureau International 
Buereux, London, UK, 345. 14 

25. Van-Handel E, Day JF (1988) Assay of lipids, glycogen and sugars in 
individual mosquitoes: correlations with wing length in field-collected 
Aedes vexans. J Am Mosq Control Assoc 4(4): 549-550. 

26. Bradford MM (1976) A rapid and sensitive method for the quantitation 
of microgram quantities of protein utilizing the principle of protein-
dye binding. Analyt biochem 72(1-2): 248-254. 

27. SPSS (IBM Corp. Released 2010) IBM SPSS Statistics for Windows, 
Version 19.0. Armonk, NY: IBM Corp. 

28. Greenberg B (1973) Flies and Disease. II. Biology and Disease 
Transmission. Princeton University Press, Princeton, NJ , USA, p. 15. 

29. Fotedar R, Banerjee U, Singh S, Shriniwas Verma AK (1992b) The 
housefly (Musca domestica) as a carrier of pathogenic microorganism 
in a hospital environment. J Hosp Infect 20(3): 209-215. 

30. Kobayashi M, Sasaki T, Saito N, Tamura K, Suzuki K, Watanabe 
H, Agui N (1999) Houseflies: not simple mechanical vectors of 
enterohemorrhagic Escherichia coli 0157:H7. Am J Trop Med Hyg 
61(4): 625-629. 

31. Isman MB (2000) Plant essential oils for pest and disease management. 
Crop protection 19(8-10): 603-608. 

32. Koul O, Walia S, Dhaliwal GS (2008) Essential oils as green pesticides: 
Potential and constraints. Biopestic Int 4(1): 63-84. 

33. Chiam WY, Huang Y, Chen XS, Ho SH (1999) Toxic and anti-feedant 
effects of allyl disulfide on Tribolium castaneum (Coleoptera: 
Tenebrionidae) and Sitophilus zeamais (Coleoptera: Curculionidae). 
Journal of Economic Entomology 92(1): 239-245. 

34. Regnault-Roger C, Hamraoui A, Holeman M, Theron E, Pinel R (1993) 
Insecticidal effect of essential oils from Mediterranean plants upon 
Acanthoscelides obtectus Say (Coleoptera, Bruchidae), a pest of kidney 
bean (Phaseolus vulgaris L.). J Chem Ecol 19(6): 1233-1244. 

35. Rice P, Coats JR (1994) Insecticidal properties of several 
monoterpenoids to the house fly (Diptera: Muscidae), red flour 
beetle (Coleoptera: Tenebrionidae), and Southern corn rootworm 
(Coleoptera: Chrysomelidae). J Econ Entomol 87(5): 1172-1179. 

36. Weaver KD, Wells DC, Dunkel VF, Bertsch W, Sing ES, Sriharan S, 
(1994b) Insecticidal activity of floral, foliar, and root extracts of Tagetes 
minuta (Asterales: Asteraceae) against adult Mexican bean weevils 
(Coleoptera: Bruchidae). J Econ Entomol 87(6): 1718-1725. 

37. Don-Pedro KN (1996) Fumigant toxicity of citrus peel oils against adult 
and immature stages of storage insect pests. Pesticide Science 47(3): 
213-223. 

38. Govindarajan M, Sivakumar R, Rajeswari M, Yogalakshmi K (2012) 
Chemical composition and larvicidal activity of essential oil from 
Mentha spicata (Linn.) against three mosquito species. Parasitol Res 
110(5): 2023-32. 

39. Morsy TA, Rahem MM, Allam KA (2001) Control of Musca domestica 
third instar larvae by the latex of Calotropis procera (Family: 
Asclepiadaceae). J Egypt Soc Parasitol 31(1): 107-110. 

40. Sukontason KL, Boonchu N, Sukontason K, Choochote W (2004) Effects 
of eucalyptol on housefly (Diptera: Muscidae) and blow fly (Diptera: 
Calliphoridae). Rev Inst Med Trop Soc Paulo 46(2): 97-101. 

41. Abdel HA, Morsy TA (2006) Efficacy of Trigonellafoenum- graecum 
(fenugreek) on third stage larvae and adult fecundity of Musca 
domestica. J Egypt Soc Parasitol 36(1): 329-334. 

42. Cantrell CL, Pridgeon JW, Fronczek FR, Becnel JJ (2010) Structure 
activity relationship studies on derivatives of Eudes manolides from 
Inulahelenium as toxicants against Aedes aegypti larvae and adults. 
Chem Biodivers 7(7): 1681-1697. 

43. Ciccia G, Coussio J, Mongelli E (2000) Insecticidal activity against 
Aedes aegypti larvae of some medicinal South American plants. J 
Ethnopharmacol 72(1-2): 185-189. 

44. Satyan RS, Malarvannan S, Eganathan P, Rajalakshmi S, Parida A (2009) 
Growth inhibitory activity of fatty acid methyl esters in the whole seed 
oil of Madagascar periwinkle (Apocyanaceae) against Helicoverpa 
armigera (Lepidoptera: Noctuidae).. J Econ Entomol 102(3):1197-202.

45. Shalaby AA, Allam KA, Mostafa AA, Fahmy SM (1998) Insecticidal 
properties of citrus oils against Culex pipiens and Musca domestica. J 
Egypt Soc Parasitol 28(2): 595-606. 

46. Bhatnagar M, Kapur KK (1993) Laboratory evaluation of insecticidal 
properties of Ocimum basilicum Linnaeus and Occimum sanctum 
Linnaeus plant’s essential oils and their major constituents against 
vector mosquito species. J Entomol Res 17(1): 21-26. 

47. Knio KM, Usta J, Dagher S, Zournajian H, Kreydiyyeh S (2008) Larvicidal 
activity of essential oils extracted from commonly used herbs in 
Lebanon against the seaside mosquito, Ochlerotatus caspius. Bioresour 
Technol 99(4): 763-768. 

48. Senthilkumar N, Varma P, Gurusubramanian G (2009) Larvicidal and 
adulticidal activities of some medicinal plants against the malarial 
vector, Anopheles stephensi (Liston). Parasitol Res 104(2): 237-244. 

49. Preet S, Sneha A (2011) Biochemical evidence of efficacy of potash 
alum for the control of dengue vector Aedes aegypti (Linnaeus). 
Parasitol Res 108(6): 1533-1539. 

http://dx.doi.org/10.19080/AIBM.2018.09.555752
https://www.ncbi.nlm.nih.gov/pubmed/19471213
https://www.ncbi.nlm.nih.gov/pubmed/19471213
https://www.ncbi.nlm.nih.gov/pubmed/19471213
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0418.2010.01587.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0418.2010.01587.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0418.2010.01587.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0418.2010.01587.x
https://www.ncbi.nlm.nih.gov/pubmed/3225576
https://www.ncbi.nlm.nih.gov/pubmed/3225576
https://www.ncbi.nlm.nih.gov/pubmed/3225576
https://www.ncbi.nlm.nih.gov/pubmed/942051
https://www.ncbi.nlm.nih.gov/pubmed/942051
https://www.ncbi.nlm.nih.gov/pubmed/942051
https://www.ncbi.nlm.nih.gov/pubmed/1348776
https://www.ncbi.nlm.nih.gov/pubmed/1348776
https://www.ncbi.nlm.nih.gov/pubmed/1348776
https://www.ncbi.nlm.nih.gov/pubmed/10548298
https://www.ncbi.nlm.nih.gov/pubmed/10548298
https://www.ncbi.nlm.nih.gov/pubmed/10548298
https://www.ncbi.nlm.nih.gov/pubmed/10548298
https://www.sciencedirect.com/science/article/pii/S026121940000079X
https://www.sciencedirect.com/science/article/pii/S026121940000079X
http://projects.nri.org/adappt/docs/63-84.pdf
http://projects.nri.org/adappt/docs/63-84.pdf
https://academic.oup.com/jee/article-abstract/92/1/239/2216983?redirectedFrom=PDF
https://academic.oup.com/jee/article-abstract/92/1/239/2216983?redirectedFrom=PDF
https://academic.oup.com/jee/article-abstract/92/1/239/2216983?redirectedFrom=PDF
https://academic.oup.com/jee/article-abstract/92/1/239/2216983?redirectedFrom=PDF
https://www.ncbi.nlm.nih.gov/pubmed/24249140
https://www.ncbi.nlm.nih.gov/pubmed/24249140
https://www.ncbi.nlm.nih.gov/pubmed/24249140
https://www.ncbi.nlm.nih.gov/pubmed/24249140
https://www.ncbi.nlm.nih.gov/pubmed/7962947
https://www.ncbi.nlm.nih.gov/pubmed/7962947
https://www.ncbi.nlm.nih.gov/pubmed/7962947
https://www.ncbi.nlm.nih.gov/pubmed/7962947
https://www.fs.usda.gov/treesearch/pubs/39182
https://www.fs.usda.gov/treesearch/pubs/39182
https://www.fs.usda.gov/treesearch/pubs/39182
https://www.fs.usda.gov/treesearch/pubs/39182
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291096-9063%28199607%2947%3A3%3C213%3A%3AAID-PS372%3E3.0.CO%3B2-4
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291096-9063%28199607%2947%3A3%3C213%3A%3AAID-PS372%3E3.0.CO%3B2-4
https://onlinelibrary.wiley.com/doi/abs/10.1002/%28SICI%291096-9063%28199607%2947%3A3%3C213%3A%3AAID-PS372%3E3.0.CO%3B2-4
https://www.ncbi.nlm.nih.gov/pubmed/22139403
https://www.ncbi.nlm.nih.gov/pubmed/22139403
https://www.ncbi.nlm.nih.gov/pubmed/22139403
https://www.ncbi.nlm.nih.gov/pubmed/22139403
https://www.ncbi.nlm.nih.gov/pubmed/12557934
https://www.ncbi.nlm.nih.gov/pubmed/12557934
https://www.ncbi.nlm.nih.gov/pubmed/12557934
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0036-46652004000200008
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0036-46652004000200008
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0036-46652004000200008
https://www.ncbi.nlm.nih.gov/pubmed/16605122
https://www.ncbi.nlm.nih.gov/pubmed/16605122
https://www.ncbi.nlm.nih.gov/pubmed/16605122
https://www.ncbi.nlm.nih.gov/pubmed/20658657
https://www.ncbi.nlm.nih.gov/pubmed/20658657
https://www.ncbi.nlm.nih.gov/pubmed/20658657
https://www.ncbi.nlm.nih.gov/pubmed/20658657
https://www.ncbi.nlm.nih.gov/pubmed/10967471
https://www.ncbi.nlm.nih.gov/pubmed/10967471
https://www.ncbi.nlm.nih.gov/pubmed/10967471
https://www.ncbi.nlm.nih.gov/pubmed/19610438
https://www.ncbi.nlm.nih.gov/pubmed/19610438
https://www.ncbi.nlm.nih.gov/pubmed/19610438
https://www.ncbi.nlm.nih.gov/pubmed/19610438
https://www.ncbi.nlm.nih.gov/pubmed/9707687
https://www.ncbi.nlm.nih.gov/pubmed/9707687
https://www.ncbi.nlm.nih.gov/pubmed/9707687
http://www.indianjournals.com/ijor.aspx?target=ijor:jer&volume=17&issue=1&article=003
http://www.indianjournals.com/ijor.aspx?target=ijor:jer&volume=17&issue=1&article=003
http://www.indianjournals.com/ijor.aspx?target=ijor:jer&volume=17&issue=1&article=003
http://www.indianjournals.com/ijor.aspx?target=ijor:jer&volume=17&issue=1&article=003
https://www.ncbi.nlm.nih.gov/pubmed/17368893
https://www.ncbi.nlm.nih.gov/pubmed/17368893
https://www.ncbi.nlm.nih.gov/pubmed/17368893
https://www.ncbi.nlm.nih.gov/pubmed/17368893
https://www.ncbi.nlm.nih.gov/pubmed/18787842
https://www.ncbi.nlm.nih.gov/pubmed/18787842
https://www.ncbi.nlm.nih.gov/pubmed/18787842
https://www.ncbi.nlm.nih.gov/pubmed/21188602
https://www.ncbi.nlm.nih.gov/pubmed/21188602
https://www.ncbi.nlm.nih.gov/pubmed/21188602


How to cite this article: Jyoti M C C, Mudasir A D, Radhakrishna S P. Evaluation of Some Essential Oils against the Larvae of House Fly, Musca 
domestica by Using Residual Film Method. Adv Biotech & Micro. 2018; 9(1): 555752. DOI: 10.19080/AIBM.2018.09.5557520016

Advances in Biotechnology & Microbiology

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

                      Track the below URL for one-step submission 
               https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 Licens
DOI: 10.19080/AIBM.2018.09.555752

http://dx.doi.org/10.19080/AIBM.2018.09.555752
https://juniperpublishers.com/online-submission.php
https://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.19080/AIBM.2018.09.555752

	Evaluation of Some Essential Oils against the Larvae of House Fly, Musca domestica by Using  Residua
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Chemicals and reagents
	Rearing of housefly
	Larvicidal assay
	Effect of Eos on nutritional reserves of the larva
	Effect on total body sugar and glycogen content:

	Estimation of total protein contents
	Statistical analysis

	Results
	Larvicidal potential of tested Eos
	Effect of Eos on the nutritional reserves of the larvae

	Discussion
	Conclusion
	Acknowledgement
	References

