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Abstract: Mosquito-borne diseases are prevalent in more than 100 countries across the world. 

They are the major vectors for transmission of Malaria, dengue, yellow fever, filariasis, 

schistosomiasis, Japanese encephalitis etc. Many of the formerly employed insecticides in 

mosquito control have harmful effects on human health and other non-target populations, their 

non-biodegradable nature, the higher rate of bio-magnification in our ecosystem and increasing 

insecticide resistance on global scale are raising serious concerns. . Therefore, search for 

natural, eco-friendly alternatives such as bio-insecticides is imperative. In this study, Larvicidal 

activity of the essential oil obtained from the leaves of Callistemon citrinus was tested on 

Dengue vector mosquito Aedes aegypti & Chikungunya vector mosquito Culex sp. Also, the 

chemical composition of the essential oil was recorded using GC-MS analysis. The anti-

microbial activity of the essential oil was checked against a few common bacteria and fungi. 

Callistemon citrinus comes out to be one of such bio-insecticides with many therapeutic active 

constituents, showing appreciable anti-microbial activity and 80- 100% larvicidal activity. 
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Introduction: 

Mosquitoes can transmit more diseases than any other group of arthropods and affect millions 

of people throughout the world. WHO has declared mosquitoes as ‘public enemy no.1’? 

Mosquito-borne diseases are prevalent in more than 100 countries across the world, infecting 

over 70, 00, 00, 000 people every year globally and 4, 00, 00, 000 of Indian population. (Ghosh 

et. al, 2012). They are the major vectors for transmission of Malaria, dengue, yellow fever, 

filariasis, schistosomiasis, Japanese encephalitis etc. Thus, mosquito control has become one 

of the dire need of the hour which can be achieved only by preventing their proliferation and 

improving the general cleaning and sanitization protocols for public health. Currently this is 

being achieved by means of application of synthetic insecticides such as organochloride and 

organophosphate compounds. (Ghosh et. al, 2012) Many of the former synthetic insecticides 

in mosquito control have been limited due to their harmful effects on human health and other 

non-target populations, their non-biodegradable nature, the higher rate of bio-magnification in 

our ecosystem and increasing insecticide resistance on global scale. Therefore, the application 

of natural, eco-friendly alternatives such as bio-insecticides are imperative for continued 

effective vector control management. 

There is currently a great deal of interest in alternative methods and selective principles for the 

control of mosquitoes with less environmental damage and which are target specific. In this 

view, substances from natural origin have immense advantages; they are obtained from 

renewable resources and the selection of resistant form occurs at slower rate than synthetic 
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insecticides. Another advantage is that they show least or no toxicity to mammals and bees, 

(deMello, 2017). Shallan et al. in 2005, reviewed the current state of knowledge on larvicidal 

plant species, their extraction processes, growth and reproduction, inhibiting phytochemicals, 

botanical ovicides, synergistic, additive and antagonistic effects.  

Callistemon citrinus (Curtis) Skeels is one of such plants, not mentioned in the review, also 

promises great larvicidal activity. Callistemon citrinus (Family: Myrtaceae) commonly known 

as bottle brush, is frequently cultivated throughout India in gardens as ornamental plant. A 

handsome shrub or small tree, up to 7.5 m. in height, indigenous to Queensland and New South 

Wales, is frequently cultivated throughout India in gardens. Leaves are lanceolate, up to 7.5 

cm long, with prominent vein, midrib and oil glands; flowers, crimson with dark red anthers, 

in 10 cm long spikes; capsules depressed-globose. The obvious parts of the flower masses are 

stamens, mostly red with the pollen at the tip of the filament; the petals are inconspicuous. The 

essential oils from leaves possess antimicrobial, fungitoxic, antinociceptive and anti-

inflammatory activities (Kumar et. al., 2011). Callistemon species are used for forestry, 

essential oil production, farm tree/windbreak plantings, degraded-land reclaimation and 

ornamental horticulture, among other applications (Spencer and Lumley, 1991). In China, 

Callistemon species, especially C. viminalis, are used in Traditional Chinese Medicine pills for 

treating hemorrhoids (Oyedeji et. al, 2009). Callistemon are also used as weed control 

(Wheeler, 2005) and as bioindicators for environmental management (Burchett et. al., 2002).  

Larviciding is a successful way of reducing mosquito densities in their breeding places before 

they emerge into adults. In this study, Larvicidal activity of the essential oil was tested on 

Dengue vector mosquito Aedes aegypti & Chikungunya vector mosquito Culex sp. Also, the 

chemical composition of the essential oil was recorded using GC-MS analysis. The anti-

microbial activity of the essential oil was checked against a few common bacteria and fungi.  

Materials and Methods: 

The leaves of Callistemon citrinus were collected from Jijamata Udyan (Byculla), Mumbai and 

were authenticated from R. D. National College Herbarium (RDNCP). They were washed and 

shade dried for 48 hours and powdered. The essential oil was extracted from 500g of fine 

powder by hydro distillation using Clevenger’s apparatus for 3 hours. This volatile oil was 

collected in eppendorf tubes, stored at 10ºC under refrigeration until further analysis. 

For the study of anti-microbial activity, the extracted oil from C. citrinus was checked against 

2 bacterial strains viz. Staphylococcus aureus and Eshcherichia coli, and 2 fungal strains viz. 

Candida albicans and C. tropicalis by Vapour diffusion method (Goni P., Lopez P., 2009). 

Eucalyptus oil was used as a positive control. 

For the larvicidal activity, 500 ml glass beakers were filled with 250ml of distilled water. About 

25 early 3rd and 4th Instar larvae of Culex sp. and Aedes sp. were transferred from the standard 

colonies to the beakers containing distilled water. Essential oil from C. citrinus was pipetted 

and spread gently on the surface of the water in the beakers. The percentage mortality for 0.02 

ml, 0.04 ml and 0.06 ml was recorded at the end of 24 hours. 

Gas chromatography and Mass spectroscopy of the extracted oil was done at S. H. Kelkar Pvt. 

Ltd. according to the GC- MS protocol for essential oil analysis. 

Results and Discussion: 
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One of the most effective approaches under the biological control program is to explore the 

floral diversity and enter the field of using safer insecticides of botanical origin as a simple and 

sustainable method of mosquito control. Further, unlike conventional insecticides which are 

based on a single active ingredient, plant derived insecticides comprise a blend of 

phytochemical compounds which act concertedly on both behavioral and physiological 

processes of the target organisms. (Ghosh, 2012). 

The percentage yield of essential oil obtained from the leaves of C. citrinus was 1%. Anti-

microbial activity of the essential oil showed satisfactory results against test organisms (table 

no. 1). The larvae were tested with concentration of C. citrinus oil of 0.04 ml and 0.06 ml which 

gave 80-100% mortality rate (table no. 2). GC-MS analysis of the extracted essential oil was 

carried out and (table no. 3) 

 

Conclusion:  

As the extracted essential oil showed 80-100% mortality against the larvae suggesting that it 

can be used as a natural larvicidal and can be further tested for insecticidal activity. Positive 

anti-microbial activity further supports the usage of this essential oil as a surface spray or 

diluent. Thus, this study takes us one step ahead in the process of bringing natural alternatives 

for effective mosquito management and larval control for public health. 

Tables: 

Essential Oil 

   (0.5 ml) 

Antimicrobial Activity on Microbes 

C. albicans C. tropicalis S. aureus E. coli 

Callistemon sp. Positive Positive Positive Positive 

Eucalyptus sp. Negative Negative Negative Negative 

   Table no. 1 

Type of Mosquito Larva Dose of Callistemon oil (ml) % mortality 

Aedes 0.02 20% 

0.04 80% 

0.06 90% 

Culex 0.02 60% 

0.04 100% 

0.06 100% 

   Table no. 2 

Search libraries: C:\DATABASE\SHK.L           Minimum Quality: 90 

                              C:\DATABASE\NSCP.L         Minimum Quality: 50 

                              C:\DATABASE\NBS75K.L 

 

Known Spectrum: Apex minus start of peak 

Integration events: Chemstation Integrator- ASV12.E 

 

No. RT Area 

% 

Library/ ID Ref# CAS# Qual 

 2.48 0.03 CIS-3-HEXENYLE 595 033467-73-1 50 

 2.66 0.03 ACETATE ISOAMYLE 1100 000628-63-7 50 

 3.10 0.11 ISOBUTYRATE ISOBUTYLE 131 000097-85-8 78 
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 3.37 0.48 R (-) ALPHA 

PHELLANDRENE 

17 004221-98-1 91 

 3.52 15.74 L-alpha- PINENE 5 00778-26-24 95 

 3.73 0.02 CAMPHENE 2 000079-92-5 52 

 4.27 0.58 B- PINENE 136 018172-67-3 94 

 4.44 0.18 MRYCENE 4 001233-50-3 94 

 4.50 0.06 3- octen-2-one, (E) 4533 018402-82-9 27 

 4.80 1.25 R (-) ALPHA 

PHELLANDRENE 

17 004221-98-1 94 

 4.89 0.15 ISOBUTYRATE ISOAMYLE  1140 002050-01-3 78 

 5.16 0.09 Ether, 3-butenyl pentyl 8066 034061-78-4 10 

 5.26 6.27 p- CYMENE 135 000099-87-6 97 

 5.37 6.30 LIMONENE 137 005989-27-5 96 

 5.49 50.05 EUCALYPTOL 536 000470-82-6 98 

 5.79 0.14 TRANS-BETA-OCIMENE 73 013877-91-3 94 

 5.93 0.09 2-Buten-1-ol, 3-methyl-, acetate 4905 001191-16-8 17 

 6.50 0.02 Spiro [2.14]heptane, 1,5-

dimethyl.. 

6626 062238-24-8 42 

 6.96 0.29 TERPINOLENE 244 000586-62-9 94 

 7.27 0.57 LINALOL 9 000078-70-6 91 

 7.77 0.11 FENCHOL 670 001632-73-1 80 

 8.00 0.04 p-Menth-1(7)-en-9-ol 10947 029548-16-1 50 

 8.15 0.02 3-Oxatricyclo[4.1.1.20,4] 

octane… 

66967 001686-14-2 40 

 8.59 0.48 PINOCARVEOL 208 005947-36-4 86 

 8.78 0.04 Methanone, dicyclopropyl-  63858 001121-37-5 37 

 8.92 0.03 Bicyclo [2.2.1] heptan-2-ol, 

2,3,… 

67145 000465-31-6 59 

 9.40 0.06 2-(1-Methylpropyl) pyrazine 6519 029460-93-3 45 

 9.53 0.28 BORNEOL 771 000464-45-9 72 

 9.70 0.09 PENTYL 2 FURYL CETONE 3485 014360-50-0 59 

 9.90 1.30 TERPINENE-OL-4 449 000562-74-3 97 

 10.21 0.09 CYMENOL-8 1182 001197-01-9 58 

 10.29 0.08 Cycloheptane, 1,3,5- 

tris(methyl… 

6209 068284-24-2 38 

 10.40 5.68 ALPHA- TERPINEOL 619 000098-55-5 86 

 10.62 0.07 E,Z-3-Ethylidenecyclohexene 2144 016631-62-2 46 

 10.81 0.09 Bicyclo [3.1.0] hexan-3-ol, 4-

met… 

21335 003536-54-7 40 

 11.01 0.03 2-Cyclohexen-1-ol, 3-methyl-6-

(… 

11005 016721-38-3 42 

 11.43 0.11 (-) CARVEOL 1 33 000099-48-9 81 

 11.77 0.10 Pyridine, 4-methyl-, 1-oxide 2208 001003-67-4 22 

 11.87 0.03 Benzene, 1-ethenyl-4-methoxy- 6191 000637-69-4 38 

 12.13 0.02 Bicyclo[3.1.0] hexan-3-ol, 4-

met… 

10494 003310-02-9 64 

 12.36 0.02 (-) CARVONE 46 006485-40-1 50 

 12.50 0.07 GRAVENONE 263 000000-00-0 64 
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 12.68 0.07 2,4 – Pentanedione, 3- (2-

propanyl)- 

7376 003508-78-9 32 

 12.78 0.08 GERANIOL 11 000106-24-1 56 

 13.44 0.31 Ethanone, 1-cyclopentyl 2589 006004-60-0 64 

 13.78 0.04 3-Hexanone, 2-methyl  64191 007379-12-6 10 

 14.42 0.04 THYMOL 1019 000000-00-0 53 

 14.53 0.03 Phenol, p-terp-butyl 9864 000098-54-4 32 

 15.24 0.04 2-Cyclopenten- 1-one, 3-

methoxy 

4472 007180-61-2 43 

 16.84 0.28 Eugenol 77847 000097-53-0 95 

 17.14 0.16 2-Cyclohexen-1-one, 3- (3-

hydrox- 

25388 027185-79-1 35 

 17.57 0.03 Pyridine, 2-butyl- 65623 005058-19-5 50 

 17.90 0.03 ACETATE GERANYLE 789 000102-22-7 64 

 18.32 0.12 CENTIFOLYL 350 000000-00-0 72 

 19.23 0.26 B-caryophyllene 427 000087-44-5 97 

 19.98 0.04 (+) - AROMADENDRENE 13 000489-39-4 95 

 20.55 0.05 COPAHU 4 981 000000-00-0 76 

 20.83 0.06 PATCHOULI 4 953 000000-00-0 96 

 21.91 0.04 Naphthalene, 1,2,3,4-tetrahydro 12577 021564-91-0 43 

 22.20 0.03 1H-Cyclopropa [a] naphthalene, 

la 

69879 017334-55-3 37 

 22.36 0.05 Exo-2-Hydroxycineole 15166 000000-00-0 42 

 23.23 0.72 Phenol, 3-methoxy-2,4,5 - 

trimethyl 

14051 034883-04-0 50 

 24.15 0.79 Phenanthrene, 3,6 – dimethoxy-

9-m 

34391 015638-09-2 27 

 24.38 0.06 Furan, 2,5-dimethyl 63115 000625-86-5 38 

 24.68 0.06 EREMOPHYLLENE 2183 010219-75-7 83 

 25.01 0.14 Endo-1,5,6,7 - 

tetramethylbicyclo 

14086 000000-00-0 38 

 25.54 1.08 CARYOPHYLLENE OXYDE 245 001139-30-6 87 

 25.89 0.09 EREMOPHYLLENE 2183 010219-75-7 83 

 25.97 0.12 4 (1H) – Pteridinone, 2-amino- 13091 002236-60-4 28 

 26.15 0.05 Caryophyllene oxide 27701 001139-30-6 38 

 26.29 0.10 1H – Indene, 1 - 

ethylideneoctahydr 

13591 056362-87-9 74 

 26.53 0.14 12 –Oxabicyclo [9.1.0] dodeca-

3,7- 

27722 019888-34-7 64 

 27.06 0.25 1H – Indene, 1 - 

ethylideneoctahydr 

13582 056324-68-6 62 

 27.30 0.24 Benzaldehyde, 2,3,4-trimethoxy 69451 002103-57-3 25 

 27.44 0.05 10,10-Dimethyl-2,6-

dimethyleneb 

27678 000000-00-0 10 

 27.58 0.12 10,10-Dimethyl-2,6-

dimethyleneb 

27678 000000-00-0 62 

 27.66 0.06 1H-Cycloprop [e] azulen-7-ol, 

dec 

27710 006750-60-3 12 

 27.94 0.11 Dodecylcyclohexane 34419 001795-17-1 25 
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 28.38 0.09 1 (3H) – Isobenzofuranone, 

3a,4,5, 

18336 054346-06-4 35 

 28.64 0.02 Phenol, 2-methoxy-4- (1-

propenyl)- 

67803 000097-54-1 59 

 28.81 0.03 1-Methyl-2-methylene-trans-

decalin 

13565 000000-00-0 10 

 28.90 0.04 2 (3H) –Naphthalenone, 

4,4a,5,6,7 

13532 004087-39-2 38 

 29.99 0.27 4 (1H) –Quinazolinone, 2,3-

dihydr 

31550 036384-01-7 43 

 31.25 0.05 Acetic acid, bromo-, ethyl ester 67928 000105-36-2 9 

 32.76 0.03 Methyl -4, 6-bis 

(isopropylamino)- 

34227 000000-00-0 47 

 47.22 0.02 Bicyclo [3.1.1] heptane, 6,6 –

dime 

65742 018172-67-3 14 

 47.24 0.03 Camphene 65767 000079-92-5 12 

    Table no. 3 

 

Images:  
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