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1. Introduction 

Plants have great importance for man because they are one of their sources of food, they 
provide us through the process of photosynthesis the oxygen we breathe and are essential to 
maintain the ecological balance (Corbino, 2000).  
Essential oils are volatile, usually distillable liquid fractions responsible for the aroma of the 
plant. The vast majority of them are pleasant smell and its metabolic and evolutionary 
significance lies in the role they play as attractor of pollinating agents (for its pleasant 
aroma), constitute elements of defense against the attack of parasites, herbivorous animals 
and insects, allow the adaptation of the plant when water is scarce and are part of the 
substances in reserve as the giver of H+ in the processes of electron. The organoleptic 
characteristics of the essential oils may be given by major components, although in other 
cases they are substances present in tiny quantities (traces) which define the taste, smell, or 
therapeutic properties (Scholes, 1995; Worwood, 1992).   
These natural substances are known as secondary metabolites, name which refers to 
substances that are not involved in the basic mechanisms of life of the plant but that comply 
with specific functions. (Corbino, 2000). They tend to accumulate in large amounts without 
negative effects and represent a problem in the cell or on the plant. These metabolites have 
the property to form glycosides and are found soluble in the plant. For many years these 
metabolites were regarded as final products of metabolic processes without specific function 
or directly as a waste of plant products (Lopez, 2008).  
The study of these substances was initiated by organic chemists of the 19th century and 
early 20th century who were interested in these substances because of its importance in the 
medical industry, the manufacture of flavoring, etc. In fact, the study of the secondary 
metabolites stimulated the development of separating techniques, and spectroscopy for 
determining their structure and synthesis which constituted the basis of the contemporary 
organic chemistry (Lopez, 2008).  
They can be found in different parts of the plant: leaves (wormwood, basil, buchú, cidrón, 
eucalyptus, mint, lemongrass, marjoram, mint, patchouli, quenopod, rosemary, Sage, lemon 
balm, etc.), in the roots (angelic, asaro, saffron, calamus, turmeric, galanga, ginger, 
sandalwood, Sasafras, Valerian, vetiver, etc.), in the pericarp of the fruit (lemon, Tangerine, 
Orange, etc.), seeds (anise, cardamom, dill, fennel, cumin, etc.), in the stem (cinnamon, 
caparrapí, etc.), flowers (arnica, lavender, chamomile, pyrethrum, thyme, clove scent, rose, 
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etc.) and in the fruit (caraway, coriander, bay leaf, nutmeg, parsley, pepper, etc.). 
(www.buscasalud.com)  

2. Essential oils 

Essential oils are complex mixtures of up to over 100 secondary metabolites, which can be 
classified in terpenoid compounds, phenolic and alkaloids based on their biosynthetic 
origins. Terpenes containing a single unit of isoprene are called monoterpenes, which 
contain three units named sesquiterpenes (Ikan, 1991; Silva, 2002).  
Monoterpenes and sesquiterpenes are terpenes from 10 to 15 atoms of carbons 
biosynthetically derived from geranilpyrophosfates (SPG) and farnesilpyrophosfate (FPP) 
respectively. Monoterpenes and in general all the natural terpenoid compounds are 
synthetized by the route of the acetilCoA through a common intermediate which is the 
mevalonic acid. However, it has been proposed that some terpenoids are not originated by 
this route, and instead use an alternative route that may involve pyruvate, glyceraldehyde-
3-phosphate (Fig 1) (Adams et al, 1998; Sponsel, 1995). 
Essential oils are widely distributed in some 60 families of plants including the Compositae, 
Labiadas, Lauraceae, Myrtaceae, Rosaceae, Rutaceae, Umbelliferae, etc. Monoterpenoides 
are mainly found in plants in the family of Ranunculales, Violales, and Primulales, while 
they are rare in Rutales, Cornales, Lamiales, and Asterales. Moreover, the sesquiterpenoides 
are commonly found in Rutales, Cornales, Magnoliales and Asterales. Although in both 
essential oils: mono - sesquiterpenes and phenylpropan are found in free-form, those which 
are linked to carbohydrates, have been more recently investigated, because it is considered 
to be the immediate precursor of the essential oil.   
From the chemical point of view, despite its complex composition with different types of 
substances, essential oils can be classified according to the type of substances of which they 
are the major components. According to this fact, the essential oils rich in monoterpenes are 
called essential oils sesquiterpenoids, those rich in phenylpropan are the essential oils 
phenylpropanoids. Although this classification is very general there are more complex 
classifications that take into account other chemical aspects (Fig 2,3,4) (González, 1984; Ikan, 
1991; Judd et al, 2002; Stachenko, 1996). 

2.1 Methods of extraction 

According to www.chemkeys.com 2000; Gascon et al. 2002; www.herbotecnia. com.ar, 2002; 
www.losandes.com.ar 2002. essential oils can be extracted from plant samples through 
various methods samples such as: expression, distillation with steam, extraction with 
volatile solvents, enfleurage, extraction with supercritical fluids and hydrodistillation. 

2.2 Method of isolation 

From such oils, it is possible to its isolation through the use of one or several 
chromatographic methods such as thin layer chromatography and HPLC.  
For the chromatographic column and thin layer methods the silica gel are widely used as 
stationary phase.  Polar pure or mixed solvents such as: Toluene-acetate of ethyl benzene, 
chloroform, dichloromethane, ethyl, chloroform-benzene, chloroform-ethanol - chloroform-
benzene acetic acid benzene-acetate are used as mobile phase.  
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Fig. 1. General pathways of plant secondary metabolism. 

 

 
Fig. 2. Natural Monoterpenes.                                        
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Fig. 3. Natural Sesquiterpenes. 

 
Fig. 4. Naturals phenylpropanoids. 

However, currently more efficient and faster techniques of separation are used such as 
HPLC high efficiency liquid chromatography and gas (CG) chromatography, as well as also 
combinations "ON-LINE" HPLC- CG EM. These same methods are used for the analysis of 
the flower essences. The last technique, thanks to the recent development of capillary 
columns for high resolution, allows analyzing complex mixtures present in essential oils, 
and identify the components from the retention times through the so-called Kovats retention 
indexes (Ik). These values are characteristic for each component and there are databases 
with indexes of many components of essential oils. Ik values are determined in two 
chromatographic columns, one polar (e.g. CARBOWAX 20 M) and a non-polar (e.g. OV - 
101 also called DB-1). 
In addition, the docked technique chromatography of gases - mass spectrometry, (GC-MS) 
allows obtaining the spectrum of mass of each component which builds the molecular 
weight and structural information. Likewise there are databases with spectra of masses of 
many components, something similar goes for the index Kovats (determined in two 
columns of different polarity) and the spectra of mass are criteria for chemical allocation of 
many components of essential oils not just monoterpenes but also other types of substances 
characteristic of such oils. More recently the column chromatographic Chiral for separation 
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of optically active components have been developed, and have developed methods for 
combined analysis HPLC HPLC-NMR of mixtures of sesquiterpenes and mass 
spectrometry.  

2.3 Test of recognition of monoterpenes and sesquiterpenes (Pino, 1999; Stam, 1970)  

Due to the diversity of functional groups that can be present in the components of mono - 
and sesquiterpenics of an essential oil, there is a specific test for their recognition. However 
there are few experimental procedures that allow to recognize some of them by their 
coloration with different reagents, its absorption of 254 nm UV light and its Rf in thin layer 
chromatography. For example, limonene is recognized in the plates of TLC because it does 
not absorb UV 254 nm light, adds bromine, does not form a derivative 2, 4-
dinitrophenylhydrazone and produces Brown with sulfuric acid.  
There is a procedure which combines the TLC with micro reactions (oxidation, reduction, 
dehydration, hydrolysis, etc.) described in the classic book already today of Ikan. Other 
reagents useful for revealing monoterpenes and sesquiterpenes are anisaldehid-sulfuric 
acid, sulfuric acid -vanillin and phosphomolibdic acid. 

2.3.1 Spectral characterization 
Monoterpenes and sesquiterpenes, in a number, can be characterized chemically from the 
gas chromatography and mass spectra data as noted above, but when there are doubts of 
such characterization some spectral methods such as infrared ultraviolet and magnetic 
resonance spectrometry can be used.  

2.3.1.1 Infrared spectroscopy  

Infrared Spectroscopy allows detection of the presence of groups hydroxyl, Carbonyl, 
aromatic rings, bond double C = C cis and trans, etc. To determine the spectrum just put a 
drop of the component in a cell of NaCl. For example, in the infrared spectrum of the 3-p-
menten-7 present in the oil of cumin, the intense band in 1725 cm - 1 indicates a group not 
conjugated Carbonyl. The peak at 2710 cm - 1 is assigned to a proton aldehydic C-H. The 
bond around on 1375 cm - 1 indicates a group isopropyl, and the band of 817 cm- 1 average 
intensity indicates a double bond tri-substituted.  

2.3.1.2 Ultraviolet spectroscopy 

UV spectrum ultraviolet of monoterpenes and sesquiterpenes allows the recognition of 
functional groups and chromophoric. E.g. limonene presents an absorption maximum at 262 
nm ( = 6400).  
Nuclear magnetic resonance (1 H - 13 C); due to the developments of the NMR has database 
of Spectra, especially of 13C -NMR for the monoterpenes and more distributed 
sesquiterpenes. The NMR spectrometry-13 C has the additional advantage that the carbons 
of terpenoid chemical displacement (and other natural and synthetic substances) can be 
calculated by computer programs available in the market as Chemwind and ACD-Lab.   
In addition, the recent development of two-dimensional methods homo - and heteronuclear, 
has allowed the fine structural determination of terpenoids and other natural substances, 
eliminating the ambiguity in the allocation of the observed signals.  

2.3.1.3 Mass Spectrometry  

There are databases that contain information and spectra of masses of the components of 
mono - and sesquiterpenoids of essential oils. These databases are now available in many 
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commercial instruments of analysis as a chromatograph of gases coupled with mass 
spectrometers.  

2.4 Phenylpropan 

Phenylpropanes are secondary metabolites derived from phenylalanine, which is first 
converted to cinnamic acid and after a series of hidroxilations lead to acid cumaric, caffeic 
acid, pherulic acid  etc. The conversion of these acids to their corresponding esters produces 
some of the volatile components responsible for the fragrance of herbs and flowers (Lopez, 
2008). 
Phenylpropanes of essential oils are extracted with the same methodology described above 
for mono - and sesquiterpenes. However, due to its aromatic ring they have advantages in 
detection by TLC and HPLC because absorb ultraviolet light (254 nm) and do not require to 
be disclosed with chemical agents, or need to be derivative, and therefore can be isolated 
and analyzed more easily.  

2.4.1 Recognition of phenylpropan  
There are test assay for recognition to the aromatic ring as a reaction with formaldehyde and 
sulfuric acid. Likewise in the case of phenylpropan with phenolic hydroxyl these can be 
recognized by the test assay of ferric chloride, which produces green and blue coloring with 
phenolic substances in general.  
Substances with aromatic ring, their infrared spectra show signs characteristic of these 
compounds and give information about the type of replacement of the aromatic ring in 
addition to the functional groups present in the molecule. For example, the spectrum of 
eugenol shows, among other, bands in 3500 (wide) due to the hydroxyl group, 1510 
characteristic of aromatic, and three bands in 990, 920 and 938 cm-1 characteristics of a vinyl 
mono substituted group. The IR from the cinamaldehyde spectrum displays bands in (weak) 
3330, 3050, 2820, 2750, 1660 (intense, due to the carbonyl group), 975, 740 and 695 cm-1 
among others. 
Unlike the majority of mono - and sesquiterpenes, the phenylpropanes absorb UV light with 
a maximum around 254 nm depending on the groups present in the molecule chromophors. 
For example, the isoeugenol shows maxima at 260 (15850) and 305 (7000), safrole in 286 nm, 
the myristicine at 276 nm, the isosafrole in 264 nm, trans- cinnamic acid in 273 nm and cis-
cinnamic acid in 264 nm.  
Phenylpropan 1H-NMR spectra show signs of aromatic protons around 6-8 ppm whose 
multiplicities and coupling constants allow a clear structural assignment even with low 
resolution spectra. Trans-anethole there is a double signal around 1.9 ppm due to the 
protons from the methyl group, a singlet in 3.9 due to the protons of the methoxy group, a 
complex signal around 6.1 ppm due to the two protons olefinics provision trans each other, 
and a double around 6.9 ppm characteristic of 4 protons of an aromatic ring p-based.  

2.5 Natural insecticides way-of-action (Silva 2002)  

As growth regulators, this effect can manifest itself in several ways. The first is related to the 
molecules that inhibit the metamorphosis.  Other compounds make the insect to have an 
earlier metamorphosis, occurring at a time which is not favorable. It has been observed that 
certain molecules can alter the function of the hormones that regulate these mechanisms so 
that there are insects with malformations, dead or sterile (Gunderson, 1985; Sangykurn, 
1999).  
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Studies carried out from different concentrations of extract of Meliaceas show that this 
extract inhibits the feeding and negatively affects the development and survival of different 
species of insects. The anti-alimentary activity of this compound shows that at doses ranging 
from 5.5 to 27. 6 µg/cm2 caused an inhibitory activity of more than 75% the insects. The way 
of action of these compounds extracted from various species of Meliaceas are taken from a 
combination between an anti feeding effect and post-digestive toxicity. 
(www.cannabiscultura.com)  
The use of plants as repellents is an ancient knowledge. This practice is basically done with 
compounds that have odor or irritant effects such as chili and garlic. There are homemade 
recipes that describe the use of fennel (Foniculum vulgare), rude (Ruta graveolens) and 
eucalyptus (Eucalyptus  globules) among other aromatic plants to repel moths of clothing. 

2.5.1 Mode of action of the natural insecticide  

Treatments with natural compounds such as essential oils or pure compounds (Awde & 
Ryan, 1992; Keane & Ryan, 1999;Ryan & Byrne, 1988) may cause symptoms that indicate 
neurotoxic activity including hyperactivity, seizures and tremors followed by paralysis 
(knock down), which are very similar to those produced by the insecticides pyrethroids 
(Kostyukovsky et al., 2002).   
Acetyl cholinesterase enzyme catalyzes the hydrolysis of the neurotransmitter excess 
acetylcholine in the synaptic space between choline and acetic acid. It has been recognized 
that essential oils could their effect through ACE inhibition.   
Many hydrophobic compounds incite the deactivation of protein and enzyme inhibition; the 
acetilcolinesterase (AchE) is an enzyme that is particularly susceptible to the hydrophobic 
inhibition (Ryan et al. 1992).  
Is described in this context essential oil interfering with AchE are acting as potent of the 
central nervous system where all synapses cholinergic are virtually located (Bloomquist, 
1999) of the cholinesterase inhibitors are known as anticolinesterasic, the chemical products 
that interfere with the action of this enzyme are potent neurotoxins (López, 2008).  
The majority of plant insecticide are extracts made by a group of active compounds of 
diverse chemical nature, which is hardly found in the same concentrations so the pressure of 
selection on the plague will not be always the same, i.e. in general, insects take more to 
develop resistance to a blend of compounds than any of its components separately (Silva, 
2003).  

2.6 Future prospects  

With the beginning of the new millennium, assessment of a large number of essential oils 
from native or typical flora has increased in many countries of the Americas and Africa due 
to its potential use as an alternative method of control. 
There have been studies with oils in laboratory conditions reporting larvicide action  in 
species of the genus Culex, Anopheles, Aedes (Ansari, 2005; Assarn, 2003; Albuquerque et al, 
2004; Amer et al, 2006a ; Bassole et al., 2003; Carvalho et to 2003; Cavalcanti et al, 2004; Cetin 
et al, 2006; Cheng et to 2004; Chung et 2010 b Dharmagda et al, 2005; of Mendonca et al., 
2005; Faley et al., 2005; Hafeez et 2011; Khandagle et al, 2001; Mathew & Thoppil 
2011;Morais et al, 2006; Prajapati et al., 2005; Pushpanathan et al, 2006; Phasomkusolsil & 
Soowera 2010; Pitarokili et al,  2011; Raví et al, 2006; Tare et al, 2004; Tomas et al, 2004). 
In the same way it has been evaluated the repellent capacity of some oils in the same species 
of mosquitoes; Amer et al, 2006b;Barnard et al, 2004; Byeoung-Soo, 2005; Caballero-
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Gallardo, et-2011; Chang et al, 2006; Jaenson et al, 2006; Das et al., 2003; Kim et al, 2004; 
Oyedale et al, 2002; Odalo et al., 2005; Pohilt et 2011; Phasomkusolsil & Soowera 2010; 
Tawatsin et al, 2006; Trongtokit et al. 2005a; 2005b; Yang et al., 2005; Zhu et al, 2006;  
Less has been evaluated adulticide effect found only two reports described by Chaiyasit et al 
2006 and Miot et al 2004.  

3. Studies developing in Cuba with essential oils for controlling of public 
health pests 

In Cuba there is a large plant biodiversity with a lot of endemic species. Myrtaceas, 
Piperaceas, Zingiberaceae, Pinaceae families possess insecticidal action potential based to 
their essential oils. To this day, there have been verified in public health pests such as; 
Blatella germanica, Musca domestica and Aedes aegypti (Aguilera et al 2003; 2004;Leyva et al, 
2007 a, b, 2008a, b; 2009a, b; 2010) and more recently in Culex quinquefasciatus.  
Evaluated essential oils are essentially from Pimenta racemosa, Eugenia melanadenia, Psidium 
rotundatum and Melaleuca leucadendron of the botanical family Myrtaceae, Piper auritum, Piper 
aduncum of the family Piperacea, Curcuma longa in the family Zingiberaceae, Artemisia 
abrotamum in the family Asteraceae, Pinus tropicalis and Pinus caribbaea of the Pinacea family. A 
derivative of essential oil of pinaceas has also been evaluated; turpentine oil obtained by 
hidrodestylation of the resin of endemic pine trees, mostly composed of terpenes (┙-and ┚-
pinene and a modified turpentine where a part of the original turpentine oil was modified by 
photoizomerization of the  and ┚-pinene to compound of the type verbenone and pulegone.) 
In all tested oils, there has been found necessary dosages that elicited from 5% to 95% of 
mortality. After testing CHI2 they have a probability greater than 0.05 by which can raise all 
the mortalities occurring in each are associated with the used dose.  
 Studies with these oils in larvae of Aedes aegypti show high insecticidal action by the low 
lethal concentrations obtained and the high slopes of the regression lines; however, in 
Blatella germanica and Musca domestica the bioassays were conducted in adults, showing a 
very low activity given the high lethal concentrations obtained. 
Natural essences of plants owe its insecticide and repellent action to the presence in its 
composition of derivative monoterpenic as d-limonene, ┙ -terpineol, ┚ - myrceno, linolool, 
1.8-cineole, 4-terpineol, thymol, carvacrol, ┙-pinene and ┚-pinene.) Studied oils possess 
structures lactones as the 1.8 cineole, 4-terpinol, ┙ and ┚ - pinene, cineole, safrole, turmenon, 
chavicol, eugenol, beta-phellandrene, longifoleno among others, which account for a 18-68% 
of its total membership, and are that they can be attributed the high insecticidal action in 
Aedes aegypti.  
One aspect assessed for reasons of eco-sustainability was ovicidal and inhibitory action of 
the development by the oil of turpentine in larvae of Ae aegypti  
The largest ovicidal effect was shown with the dose diagnosis of oil of turpentine with 
photochemical treatment. In a test of hypothesis of different proportions   for each dose of 
oil,  the diagnostic doses were compared with every CL95 finding differences between the 
doses tested with modified oil of turpentine for p=0.05 while for oil  not modified  there was 
only significant difference comparing the CL95 and the diagnostic doses. (p=0.05). By 
comparing the CL95 and the diagnostic dose, he found significant difference for a p = 0.05. If 
we compare both types of essences we may conclude that although modified turpentine oil 
presents a CL95 dose higher than oil without changing this it has a greater effect ovicidal and 
therefore more protector.  
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The percentage of hatching inhibition was 36.47% of the total number of larvae. The larvae 
completing their development to adults corresponded to 60.54% of surviving larvae. As a 
figure of interest the greatest number of semi emergency in adults occurred at 72 hours after 
exposure to the oil of turpentine (with a predominance of males). At 96 hour, the largest 
proportion was in favor of females, who became non-existent for this sex at 120 and 168 
hours (5-7 d) 
More recently, oil of turpentine and the bicyclic ┙-pinene obtained by fractional distillation 
of oil of turpentine have been evaluated in Culex quinquefasciatus, important vector of  West 
Nile virus and encephalitis 
The purification of the ┙-pinene was made using column chromatography in system of 
variable stationary phase (SiO2, Al2O3, and their mixtures in dependence of the polarities of 
the mobile phases for elution and separation).) Molecular characterization was developed, 
using techniques of FTIR and NMR, as well as methodologies for its extension to field 
conditions type TLC (chromatography on thin layer in the presence of plates of glass with 
silica gel 200-G254 activated with AgNO3 / acetonitril via wet impregnation with 
methanol). The plates are eluted with mixtures of solvents of media polarity (ethyl-acetone - 
alcohol isopropyl acetate). Figure 5 shows the spectroscopic characterization of the ┙ pinene.  
In table 1 and 2 is shown the concentrations finally used, the obtained mortalities and lethal 
concentrations that causes 50% to 95% percent of mortality, the slope of the regression line 
and diagnostic dose. 
The lowest lethal concentrations were obtained with oils of turpentine and turpentine 
modified followed by Curcuma longa, Psidium rotundatum and Chenopodium ambrosoide.  By 
applying a  χ2-square test  (p < 0.05) to the results of the bioassays, the results  showed  that  
the mortalities are associated with the used dose. The higher slopes of the lines were  equal 
with the oil of turpentine, Eugenia melanadenia, Psidium rotundatum and Chenopodium 
ambrosiode, corresponding to the lower value of the slope to the terpene ┙-pinene. To the 
slope values obtained were applied a  χ2 test  finding significant difference between them  
for p < 0.0001, indicating that these oils have a different response for the same strain.  
In our assessed results we find the insecticidal action of oil in Cx quinquefasciatus and is 
important to note that lethal concentrations obtained are higher than concentrations found 
in Aedes aegypti to these same oils (Leyva,2008a; 2009a,b). This response could be that this 
species has developed physiological resistance and some tolerance to insecticides with 
which it has active defense before any insecticide action.  
Oil of Curcuma longa presents in its composition more than 50% of sesquiterpenes, apart 
from the monoterpenes and ┙ -pinene to which can be attributed the insecticide action. If we 
compare studies conducted with Curcuma aromatica (Choochate et al., 2005) and Curcuma 

zedoaria in Aedes aegypti these oils show lower values of LC50 and CL99 (Champakaew et al, 
2007).  
Within the family Piperaceae, notably members of the genus Piper have noted insecticidal 
action, molluscicide (Chansang et al., 2005; Parmar et 1997) this is due to the presence of the 
secondary metabolites as alkaloids, phenylpropanoids, lignans, neolignanos, terpenes, 
flavononas, among others (Pino et al, 2004; Smith & Kassim 1979). Piper aduncum specifically 
shows in its composition a high percent of dilapiol, ┙-pinene and 1.8- cineole (Bottia et 
2007). In Mexico studies were not mortalities obtained with a kind of Piper  in Culex 

quinquefasciatus in aqueous extracts to 5 and 15% where used in the aerial part of plants 
(Perez-Pacheco et al 2004).  
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The larvicidal activity of Chenopodium ambrosioide was evaluated in Ae aegypti, with extracts 
metanolics to different concentrations resulting most important inhibition of pupal 
development and an increase in the time of larval development (Suparvarn et al 1974) has 
also been evaluated in mosquito repellent activity (Gillij et al 2008). Ch ambrosiodes has as 
one of its components majority the carvacrol reported in the literature as insecticide terpene 
(Silva et al 2008; Kordali et al 2008). Pimenta racemosa, Eugenia melanadenia and Psidium 
rotundatum presented in its composition more than 50% of monoterpenes and 
sesquiterpenes standing out in his majority composition 1,8 cineole, 4-terpineole and ┙-
pinene terpenes with high insecticidal action (Pino et al, 2004,2005). 
Oil of turpentine in Aedes aegypti obtained strong insecticide and inhibitory action of 
development in previous studies (Lucia et al, 2007; Leyva et al, 2009b 2010). In this study 
isolated terpene ┙ -pinene (one of the major components of turpentine) was higher than the 
own turpentine lethal concentrations, this  may be due to the synergistic effect with several 
monoterpens (┙ and ┚ -pinene) at the same time and not isolated and evaluated by 
themselves in insects.   
 

 
Fig. 5. Spectroscopic characterization of the ┙ pinene. 

 

Conc 
(%) 

Mortality 
(%) 

Lethal 
Conc 

 Slope of the Line 

Turpentine 
0.0035 5 CL50 0.0042 20.9 

Diagnostic  
Dose 

0.0108  
(108 mg/L) 

0.0040 31   
0.0050 94 CL95 0.0055
0.0060 100   

Modified Turpentine 
0.0030 5 CL50 0.0038 14.4 

Diagnostic  
Dose  

0.0112  
(112 mg/L) 

0.0040 60   
0.0050 93 CL95 0.0050
0.0060 100   
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-pinene 
0.0040 35 CL50 0.0052 3.7 

Diagnostic  
Dose                                                 
0.044   

(440 mg/L) 

0.0050 46   
0.0060 56 CL95 0.014 
0.0070 67   
0.0080 78   

Table 1. Concentrations used and rates obtained with derivatives of Pinaceae in Cx 
quinquefasciatus larvae. 
 

Conc (%) Mortality (%) Lethal Conc Slope of the Line 
Chenopodium ambrosoide

0.0040 10 11.8 
Diagnostic  

Dose :  
0.0162  

(162 mg/L) 

0.0050 42 CL50 0.0051
0.0060 80
0.0070 95 CL95 0.0071
0.0080 98

Curcuma longa
0.0040 46 5.22 

Diagnostic  
Dose :  
0.0232  

(232 mg/L) 

0.0050 66 CL50 0.0041
0.0060 80
0.0070 86 CL95 0.0086
0.0080 94

Psidium  rotundatum
0.0040 28 8.16 

Diagnostic  
Dose  
0.018  

(180 mg/L) 

0.0050 58 CL50 0.0047
0.0060 80
0.0070 92 CL95 0.007
0.0080 97

Piper aduncum
0.0100 36 6.72 

Diagnostic  
Dose  
0.050    

(500 mg/L) 

0.0120 53 CL50 0.0110
0.0140 73
0.0160 85 CL95 0.0200
0.0180 90
0.0200 95

Pimenta racemosa
0.0040 10 5.23 

Diagnostic  
Dose  

0.0380   
(380 mg/L) 

0.0050 20 CL50 0.0070
0.0060 44
0.0070 50 CL95 0.0140
0.0080 62
0.0100 79

Eugenia melanadenia
0.0240 14 18.5 

Diagnostic  
Dose  

0.0718  
(718 mg/L) 

0.0260 41 CL50 0.026
0.0280 70
0.0300 78 CL95 0.033
0.0320 90

Table 2. Concentrations used and rates obtained with essential oils tested in Cx 
quinquefasciatus larvae. 
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4. Conclusions 

An interest in natural products from plants has been increased due to the development of 
resistance to synthetic insecticides, which are applied in order to reduce the populations of 
insects.  
The biological activity of natural compounds is based on its structure and the doses used for 
such purposes. Vegetable insecticides have the great advantage of being compatible with 
other acceptable low-risk options from the ecological point of view on the control of insects. 
The secondary metabolites produced by plants against the attacks of predators and insects 
make them natural candidates in the control of species of insects, both vector of diseases and 
pests of agriculture. It is not logical to come to jump to the idea that they will completely 
replace the synthetic insecticides. Logical thinking is to have in them a complementary use 
to optimize and increase the sustainability of current integrated pest control strategies.   
There are many publications of lists of plants with insecticidal properties. To use such 
plants, it is not enough to be regarded as promising or proven insecticidal properties. 
Analysis of risks to the environment and health should also be made. It is not to recommend 
the use of plants that are endangered, with limited biomass or that their use involves major 
alterations to the density in which they are in the nature. An ideal insecticide plant must be 
perennial, be widely distributed and in large amounts in nature or that can be cultivated, 
using renewable plant bodies such as leaves, flowers or fruits, not be destroyed every time 
you need to collect material to (avoid the use of roots and bark), agro-technitian minimum 
requirements and be eco-sustainability, have additional uses (such as medicines), not having 
a high economic value, be effective at low doses, possess potential scaling biotechnology 
(Silva;2002).  
Insecticide plants have the advantage of having other uses as medicinal, a rapid degradation 
which decreases the risk of residues in food and therefore can be more specific for pest 
insect and less aggressive with natural enemies. They also develop resistance more slowly in 
comparison with synthetic insecticides. By the other hand, the disadvantages include that 
they can be degraded more quickly by ultraviolet rays so its residual effect is low, however 
not all  insecticides from plants are less toxic than synthetic and residual is not established.  
We can conclude that studies in our country, essential oils and their derivatives from the 
different families of evaluated plants have a high insecticide activity on larvae of Aedes 
aegypti and Culex quinquefasciatus and derived specifically from pinaceas, they have ovicide 
and inhibitory action of development in Aedes aegypti, which are potential candidates for 
control alternatives in these species of insects. 

5. References  

Adam, KP; Thiel, R; Zapp, J; Becker, H. (1998). Involment of the mevalonic acid pathway 
and glyceraldehyde-pyruvate pathway in the terpenoid biosynthesis of the 
liverworts Ricciocarpos natansand Conocephalum conicum. Archives of Biochemistry and 
Biophysics. 354: 181-187. 

Aguilera, L; Navarro, A; Tacoronte, JE; Leyva, M ;Marquetti MC. (2003) Efecto letal de 
Myrtaceas cubanas sobre Aedes aegypti (Díptera: Culicidae) Rev Cubana Med 
Trop;55(2):100-4. 

Aguilera L, Tacoronte JE, Navarro A, Leyva M, Bello A, Cabreras MT. (2004) Composición 
química y actividad biológica del aceite esencial de Eugenia melanadenia (Myrtales: 

www.intechopen.com



 
Essential Plant Oils and Insecticidal Activity in Culex quinquefasciatus 

 

233 

Myrtaceae) sobre Blattella germanica (Dictyoptera: Blattellidae). Revista CENIC 
Ciencias Químicas. : 35( 3). 

Alburquerque, MR; Silveira,ER; De Ochoa, DE; Lemus, TL; Souza, EB; Santiago, GM; Pessoa, 
OD. (2004) Chemical composition and larvicidal activity of the essential oils from 
Eupatorium bentonicaea Baker (Astaraceae) J Agric Food Chem.;52 (22): 6708-11. 

Amer, A & Mehlhorn, H. (2006) Repellency effect of forty-one essential oils against Aedes, 
Anopheles and Culex  mosquitoes. Parassitol Res.99 (4):478-90. 

Amer, A & Methlhorn, H. (2006).Larvicidal effects of various essentials oils against, Aedes, 
Anopheles and Culex larvae (Diptera: Culicidae). Parasitol Res.99(4):466-72. 

Ansari, MA; Mittal, PK; Razdan, RK; Sreehari, U. (2005) Larvicidal and mosquito repellent 
activities of Pine (Pinus longifolia, Familia: Pinaceae) oil. J Vect Borne Dis. 95-99. 

Assarm, AA; El-Sobky, MM. (2003)  Biological and histopathological studies of some plant 
extracts on larvae of Culex pipiens (Diptera:Culicidae) J. Egypt Soc Parasitol 
l.33(1):189-200. 

Awde, JA; Ryan, MF (1992) Piperazine as a reversible competitive inhibitor of 
acetylcholinesterase. Cienc. Biol.Ecol.Syst. 12: 37-42. 

Barnard, DR & Xue, RD. (2004) Laboratory evaluation of mosquito repellent against Ae 
albopictus, Culex   nigripalpus (Diptera: Culicidae). J Med Entomol. 41 (4): 726-30. 

Bassole, IH; Guelbeogo, WM; Nebie, R; Constantini, C; Sagnon, N; Kabore, Z; Traore, SA. 
(2003) Ovicidal and larvicidal activity against Ae aegypti and An gambiae complex 
mosquitoes of essential oils extracted from three spontaneus plants of Burkina 
Faso. Parassitologia 45 (1):23-6. 

Bottia, E; Díaz, O; Mendivelso, D; Martínez, J; Stashenko, E. (2007) Comparación de la 
composición química de los metabolitos secundarios volátiles de cuatro plantas de 
la familia Piperaceae obtenidos por destilación–extracción simultánea.  Scientia et 
Technica;13(33). ISSN 0122-1701 

Bloomquist, J. (1999) Insecticides: Chemistries and Characteristics. Departmentof 
entomology. Virginia Polytechnic  institute and state university. Blacksslomg 
Virginia.  In http://ipmworld.umn.edu/chapters/bloomq.htm. 

Byeoung-Soo, P; Won-Sik, C; Jeong-Han, K; Kap-Ho, K; SPNG-Eun, L. (2005). Monoterpenes 
from Thyme (Thymus vulgaris) as potencial mosquito repellents. J Am Mosq. 
Control Association .21 (1);80-83. 

Caballero-Gallardo, K; Olivero-Verbel, J; Stashenko, EE.(2011) Repellent Activity of Essential 
Oils and Some of Their Individual Constituents against Tribolium castaneum 
Herbst.J Agric Food Chem. Feb 3. [Epub ahead of print]  

Carvalho, AF; Melo, VM; Carveiro, AA; Machoo, MI; Beantim, MB; Rabelo, EF. (2003) 
Larvicidal activity of the essential oil fro Lippia sidioide  against Aedes aegypti. Mem 
Oswaldo Cruz.98 (4): 569-71. 

Cavalcanti, ES; Morais, SM; Lima, MA; Santana, EW. (2004) Larvicidal activity of essentials 
oils from Brazilian plants against Ae aegypti. Mem Inst Oswaldo Cruz.99(5):541-4. 

Cetin H, Yani A. Study of the larvicidal activity of Origanum (Labiatae) species from 
Southwest Turkey. J. Vector Ecol. 2006; 31 (1): 118-22. 

Chaiyasit, D; Choochate, W; Rattanachanpichai, E; Chaithong, U; Chaiwong P et al. (2006) 
Essential oils as potencial adulticides against two populations of Aedes aegypti, the 
laboratory and natural field strain in Chiang Mai province northern Thailand. 
Parasitol Res 1 

www.intechopen.com



 
Insecticides – Pest Engineering 

 

234 

Chang, KS; Talk, JH; Kim, SI; Lee, WJ; Ahn, YJ. (2006) Repellency of Cinnamomum cassia bark 
compounds and cream countain cassia oil to de Ae aegypti under laboaratory and 
indoor conditions. Pest Manag Sci. 62 (11):1032-1038. 

Choochate, W; Chaiyasit, D; Kanjarapotti, D; Rottana, E; Champiochi, E et al (2005). 
Chemical composition and antimosquito potencial of rhizome extract and volatile 
oil derivade from Curcuma aromatica against Aedes aegypti (Diptera: Culicidae). J 
Vector Ecol.30 (2):302-9.  

Champakaew, D; Choochote, W; Pongpaibul, Y; Chaithong, U; Jitpakdi, A; Tuetun, B; 
Pitasawat, B. (2007) Larvicidal efficacy and biological stability of a botanical natural 
product, zedoary oil-impregnated sand granules, against Aedes aegypti (Diptera, 
Culicidae). Parasitol Res.100(4):729-37. 

Chansang, U ; Zahiri ,NS ; Bansiddhi, J ; Boonruad, T ; Thongsrirak, P ; Mingmuang, J ; 
Benjapong , N ; Mulla, MS. (2005) Mosquito larvicidal activity of aqueous extracts 
of long pepper (Piper retrofractum vahl) from Thailand. J Vector Ecol.30(2):195-200. 

Cheng, SS; Liu, JY; Tasai, KH ; Chen, WJ; Chang, ST. (2004) Chemical composition and 
mosquito larvicidal activity of essential oils from leaves of different Cinnamomum 
osmophloem provenanaces. J Agric Food Chem.52 (14):4395-400. 

Chung, IM; Song, HK; Yeo, MA; Moon, HI. (2010) Composition and immunotoxicity activity 
of major essential oils from stems of Allium victorialis L. var. platyphyllum Makino 
against Aedes aegypti L. Immunopharmacol Immunotoxicol. Dec 16. [Epub ahead of 
print]  

Chung, IM; Ro, HM; Moon, HI (2010) Major essential oils composition and immunotoxicity 
activity from leaves of Foeniculum vulgare against Aedes aegypti L. Immunopharmacol 
Immunotoxicol. Nov 16. [Epub ahead of print]  

Corbino, G . (2000) Productos naturales vegetales de interés económico Instituto Nacional de 
Tecnología Agropecuaria. Estación Experimental San Pedro. Buenos Aires, 
Argentina.Lab.Prod.InVitro.(11-2-2005)In : http://www.inta .gov.ar/sanpedro 
/1_sala_de_lectura/difusion/novedades.../corbinocondim.ht.  

Das, NG; Barauah, I; Talukdar, PK; Das, SC. Evaluation of botanicals as repellent against 
mosquitoes. J Vect Borne Dis ;40 (1-2): 49-53. 

De Mendoca, FA; Da Silva, KF; Dos Santos, KK; Ribeneiro Junior, KA; Sant’Ana, AE. (2005) 
Activities of some brazilian plants against larvae of the mosquito Ae 
aegypti.Fitoterapia;76 (7-8):629-36. 

Dharmagada, VS; Naik, SN; Mittal, PK; Vasudevan, P. (2005) Larvicidal activity of Tagetes 
patula essential oil against three mosquito species. Bioresour Technol 96 (11);1235-40. 

Faley, DH & Frances, SP. (2005) Laboratory evaluation of coconut oil as a larvicide for 
Anopheles faraoti and Culex annulirostris. J Am Mosq.Control Assoc.;21(4): 477-9. 

Gascón, AD; Pelayes, MA. (2002). Generalidades sobre los procesos extractivos en la obtención de 
aceites esenciales Departamento de Tecnología Agroindustrial Facultad de Ciencias 
Agrarias Chacras de Coria – Mendoza. 

Gillij, YG ; Gleiser, RM ; Zygadlo, JA. (2008) Mosquito repellent activity of essential oils of 
aromatic plants growing in Argentina . Bioresour Technol.99(7): 2501-15. 

González, P.(1984) Capítulo VI  In "Utilización Terapeútica de Nuestras Plantas Medicinales", 
Universidad de La Salle, Bogotá. 

Gunderson, CA; Samuelian, JH; Evans ,CK. (1985) Effects of the mint monoterpene pulegone 
on Spodoptera eridinan (Lepidoptera: Noctuidae). Environ Entomol.14:859-63.  

www.intechopen.com



 
Essential Plant Oils and Insecticidal Activity in Culex quinquefasciatus 

 

235 

Hafeez, F; Akram, W; Shaalan, EA. (2011).Mosquito larvicidal activity of citrus limonoids 
against Aedes albopictus. Parasitol Res. Jan 7. [Epub ahead of print] 

http://www.buscasalud.com/boletín/analisis/2003_01_1117_09_32.html (12-1-2005) 
http://www.chemkeys.com/esp/md/tee_6/ecoqui_2/metqui_5/metqui_5.htm (8-1-2007) 
http://www.herbotecnia.com.ar/poscosecha-esencias.html (8-1-2007) 
http://www.losandes.com.ar/imprimir.asp?nrc=163985   (8-1-2007) 
http://www.cannabiscultura.com/f1/showthread.php?p=84457 (4-3-2011) 
Ikan, R.(1991) Natural products. A laboratory guide. Second Edition. Academia Press 

(Eds).360 pp 
Jaenson, TG; Palsson, K; Borg-Karlson, AK. (2006) Evaluation of extracts and oils of 

mosquito (Diptera: Culicidae) repellent plants from Sweden and Guinea Bissau. J 
Med. Entomol.43 (1):113-9. 

Judd, WS; Campell, CS; Kellogg, EA; Stevens, PF; Donoghue, MJ. (2002) Secondary plants 
compounds. Plant systematic: a phylogenetic approach. Chapter 4, Structural and 
Biochemical Characters. Second Edition. Sinaeur Axxoc, USA. 

Keane, S;Ryan, MF. (1999). Purification, characterization and inhabitation by 
monoterpenesof acetylcholinesterase from the waxmoth Galleria mellonella. Insect 
Biochemistry and Molecular Biology 29:1097-1104. 

Khandagle, AJ; Tare, VS; Raut, KD; Morey, RA. (2011).Bioactivity of essential oils of Zingiber 
officinalis and Achyranthes aspera against mosquitoes. Parasitol Res. Feb 11. [Epub 
ahead of print]  

Kim, SI; Chang, KS; Yang, YC; Kim, BS; Ahn, YJ. (2004) Repellency of aereosol and cream 
products containg fennel oil to mosquitoes under laboratory and field conditions. 
Pest Manang Sci.;60 (11):1125-30. 

Kordali, S; Cakir, A; Ozer, H; Cakmakci, R; Kesdek, M; Mete, E. (2008)Antifungal, 
phytotoxic and insecticidal properties of essential oil isolated from Turkish 
Origanum acutidens and its three components, carvacrol, thymol and p-cymene. 
Bioresour Technol. May 28.  

Kostyukovsky, M; Rafaeli, A; Gileadi, C; Demchenko, N; Shaaya, E. (2002). Activation of 
octopaminergic receptors by essential oil constituent isolated from aromatic plants: 
posible mode of action against insect pest. Pest Management Science. 58: 1101-06. 

Leyva M , Aguilera L, Tacoronte J, Montada D, Bello A, Marquetti MC. (2007) Estudio de  
laboratorio del aceite esencial de Pimenta racemosa (Myrtales: Myrtaceae) y su 
posible utilización para el control de Musca domestica (Diptera: Muscidae) Rev CNIC 
Ciencias Químicas  

Leyva M, Tacoronte J, Marquetti MC.(2007) Composición química y efecto letal de Pimenta 
racemosa  (Myrtales: Myrtaceae) en Blatella germanica (Dictyoptera: Blattellidae) Rev. 
Cub. Med. Trop . 59 (2) 

Leyva M, Tacoronte JE, Marquetti MC, Scull R, Montada D, Rodríguez Y, Bruzón 
R.(2008)Actividad insecticida de aceites esenciales de plantas en larvas de Aedes 
aegypti (Diptera: Culicidae) Rev Cubana Med Trop 60(1):78-82. 

Leyva M, Tacoronte JE,Marquetti MC, Montada D.(2008) Actividad insecticida de tres 
aceites esenciales en Musca domestica (Diptera: Muscidae) Rev Cubana Med Trop 
60(3). 

www.intechopen.com



 
Insecticides – Pest Engineering 

 

236 

Leyva M, Tacoronte JE, Marquetti MC ,Scull R , Tiomno O , Mesa  A, Montada D. (2009) 
Utilización de aceites esenciales de pinaceas endémicas como una alternativa de 
control en Aedes Aegypti Rev .Cub . Med.Trop;61(3):239-43. 

Leyva M, Marquetti MC, Tacoronte JE, Scull R , Tiomno O , Mesa  A, Montada D. 
(2009)Actividad larvicida de aceites esenciales de plantas contra Aedes aegypti (L) 
(Díptera: Culicidae) Biomed 20: 5-13. 

Leyva M, Marquetti MC, Tacoronte JÁ,  Tiomno O, Montada D (2010) Efecto inhibidor del 
aceite de trementina sobre el desarrollo de larvas de Aedes aegypti (Diptera: 
Culicidae) Rev.Cub.Med.Trop.;62(3): 

López, MD.(2008) Toxicidad volatil de monoterpenoides  y mecanismos bioquímicos en 
insectos plagas del arroz almacenado. Tesis Doctoral. Universidad de Murcia. 
Facultad de Quimica. España 245 pp 

Lucia, A; Gonzalez Audino, P; Saccacini, E; Licastro, S; Zerba, E; Masuh, H (2007).Larvicidal 
effect of Eucalyptus grandis essential oil and turpentine and their major components 
on Ae aegypti larvae J.Am.Mosq Control Assoc.23:293-303 

Mathew, J; Thoppil, JE.(2011) Chemical composition and mosquito larvicidal activities of 
Salvia essential oils. Pharm Biol. Feb 2. [Epub ahead of print]  

Miot, HA; Batistilla, RF; Batista, K; de A Volpato, DE, Augusto, LS; Madeira, NG; Haddad, 
V; Miot, LD. (2004) Comparative study of the topical effectiveness of  the Andiroba 
oil (Coparais guianensis) and DEET 50 % as repellent for Ae sp. Rev Inst Med. Trop 
Sao Paaulo.46 (5): 253-6. 

Morais, SM; Cavalvanti, ES; Bertini, LM; Oliveira, CL; Rodríguez, JR; Cardoso, JH. (2006) 
Larvicidal activity of essential oils from Brazilian Croton sepecies against Ae 
aegypti. J Am Mosq. Control Assoc. 22(1):161-4. 

Odalo, JO; Omolo, MO; Malebo, H; Angira, J; Njeru, PM; Ndiege, IO; Hassanali ,A. (2005) 
Repellency of esential oils of some plants from Kenya coast against An gambiae. Acta 
Tropical.95 (3):210-8. 

Oyedale, AO; Gbolade, AA; Sosan, MB; Adewoyin, FB; Sayelu, OL; Orafidaya, OO. (2002) 
Formulation of an effective mosquito-repellent topical product from lemon gross. 
Phytomedicine.9(3):259-62. 

Parmar, V.S; Jain, S.C; Bisht, K.S; Jain, R; Taneja, P; Jha,  A ;et al. (1997) Phytochemistry of 
the genus Piper. Phytochemistry. 46:597-673 

Pérez-Pacheco, R; Rodríguez –Hernández, C ; Lara-Reyna, J; Montes –Belmont, R; Ramírez –
Valverde, G. (2004) Toxicidad de aceites, esencias y extractos vegetales en larvas de 
mosquito Culex quinquefasciatus Say (Diptera: Culicidae) Acta Zoológica Mexicana. 
20(1): 141-152. 

Phasomkusolsil, S; Soonwera, M. (2010)  Potential larvicidal and pupacidal activities of 
herbal essential oils against Culex quinquefasciatus say and Anopheles minimus 
(theobald).Southeast Asian J Trop Med Public Health. Nov;41(6):1342-51.  

Phasomkusolsil, S; Soonwera, M. (2010) Insect repellent activity of medicinal plant oils 
against Aedes aegypti (Linn.), Anopheles minimus (Theobald) and Culex 
quinquefasciatus Say based on protection time and biting rate.Southeast Asian J Trop 
Med Public Health. Jul;41(4):831-40.  

Pino, J.  Borges P.  (1999) Los componentes volátiles de las especias. I. Métodos de obtención 
y de análisis. Alimentaria.30 (1) 39-45. 

www.intechopen.com



 
Essential Plant Oils and Insecticidal Activity in Culex quinquefasciatus 

 

237 

Pino, JA;  Marbot, R;  Bello, A;  Urquiola, A (2004) Essential Oils of Piper peltata (L.) Miq. and 
Piper aduncum L. from Cuba Journal of Essential Oil Research: JEOR,  Mar/Apr 2004 

Pino, J A; Marbor, R; Bello, A;Urquiola, A. (2005) Essential oil of Eugenia melanadenia Krug et 
Urb. from Cuba". Journal of Essential Oil Research JEOR. FindArticles.com. (09-2-
2011) In: . http://findarticles.com/p/articles/mi_qa4091/is_200307/ai_n9287900/  

Pitarokili, D; Michaelakis, A; Koliopoulos, G; Giatropoulos, A; Tzakou, O. (2011). Chemical 
composition, larvicidal evaluation, and adult repellency of endemic Greek Thymus 
essential oils against the mosquito vector of West Nile virus. Parasitol Res. Feb 8.  

Pohlit, AM; Lopes, NP; Gama, RA; Tadei, WP; de Andrade-Neto, VF. (2011) Patent 
Literature on Mosquito Repellent Inventions which Contain Plant Essential Oils - A 
Review.Planta Med Feb 15. [Epub ahead of print]  

Prajapati, V; Tripathi, AK; Aggarwall, KK; Kanuja, SP (2005) Insecticidal repellent and 
oviposition-deterrente activity of selected essential oils against An stephensi, Ae 
aegypti and Cx quinquefasciatus. Bioresour Technol. 96 (16): 1749-57. 

Pushpanathan, T; Jebanesan, A; Govindarajan, M. (2006) Larvicidal, ovicidal and repellent 
activities of Cymbopogan citratus Stapf (Graminae) essential oil against the filarial 
mosquito Culex quinquefasciatus    (Say) (Diptera : Culicidae). Trop Biomed. 23(2):208-
12.  

Ravi, K; Bhavani, K; Sita Devi, P; Rajaswara Rao, BR; Janarahan, RK. (2006) Composition 
and larvicidal activity of leave and stem essential oil of Chloroxylon swetenia against 
Ae aegypti and An stephensi. Bioresour Technol. 97(18):24-31. 

Ryan, MF; Byrne, O (1988) Plant-insect coevolution and inhibition of acetilcholinesterase. 
Journal of Chemical Ecology 14:1965-75. 

Ryan, MF; Awde, J; Moran, S. (1992) Insect pheromones as reversible competitive inhibitors 
of acetilcholinesterase. Invertebrate reproduction and development. 22:31-38. 

Scholes, M.  (1995).  La Terapia de los Aromas. Sterling Press, New York. 
Stamm, M. D.  (1970).Modernos Conocimientos sobre la Química de los Aceites Esenciales. 

Métodos de Análisis. C.S.I.C. Manuales de Ciencia Actual 3. Patronato "Alonso de 
Herrera", Madrid. 

Sangkyun L; Tsao, R; Coats, J. (1999) Influence of dietary applied monoterpenoids and 
derivates on survival and growth of european corn borer (Lepidoptera: Pyralidae). 
J Econ Entomol.92(1):56-67.  

Smith, RM & Kassim, H. (1979) The essential oil of Piper aduncum from Fiji. New Zealand. J 
Sci . 22:127-128. 

Sponsel VM. (1995). The biosyntesis and metabolism of gibberellins in higher plants. In 
Plant hormones. Davies PJ (Ed). Kuwer Academic Publishers Boston. 66-97 pp. 

Suparvarn, P; Knapp, F; Sigafus, R. (1974) Biologically active plant extracts for control of 
mosquito larvae. Mosquito News.34(4):398-402 

Silva, WJ; Dória, GA; Maia, RT; Nunes, RS; Carvalho, GA; Blank, AF; Alves, PB; Marçal, RM; 
Cavalcanti, SC. (2008) Effects of essential oils on Aedes aegypti larvae: Alternatives 
to environmentally safe insecticides. Bioresour Technol.;99(8):3251-5 

Silva, G. (2002) Insecticidas vegetales. (11-12-2006) In: http://ipmworld.umn.edu/ cancelado 
/Spchapters/GSilvaSp.htm 

Silva, G.(2003) Resistencia a los insecticidas In: Silva, G y Hepp, R (Eds). Bases para el 
manejo racional de insecticidas. Universidad de Concepción, Fundación para la 
Innovación Agraria: 237-60pp 

www.intechopen.com



 
Insecticides – Pest Engineering 

 

238 

Stashenko, E. (1996) In: Memorias del IV Congreso Nacional de Fitoquímica,  Universidad 
Industrial de Santander, Escuela de Química, Bucaramanga, febrero de 1996, pp. 
29-53. 

Tare, V; Deshpade, S; Sharma, RN. (2004) Susceptibility of two different strains of Ae aegypti 
(Diptera: Culicidae) to plants oils. J Econ. Entomol. 97 (5):1734-6. 

Tawatsin, A; Asavadachanukorn, P; Tahavara, U; Wongsenkongman, P; Bansidhi, J; 
Boonroad, J. (2006) Repellency of essential oils extracted from plantas in Thailand 
against four mosquito vectors (Diptera: Culicidae) Southeast Asian J Med Trop. Med 
Public Heath. 37 (5):915-31. 

Thomas, TG. (2004) Mosquito larvicidal properties of essential oil of indigenus plant Ipomoea 
airica L. Jpn J Infect Dis.57 (4). 

Trongotokit, Y; Curtis, CF; Rangsriyum, Y. (2005) Efficacy of repellent products against 
caged and free flying An stephensi mosquitoes Southeast Asian. J Trop Med. Public 
Health. 36 (6): 1423-31. 

Trongotokit, Y; Rangsriyum, Y; Komalamisra, N; Apiwathnarson, C. (2005) Comparative 
repellency of 38 essential oils against mosquito bites. Phytother Res.; 19(4):303-9.  

Worwood, V. (1992)  The Complete Book of Essential  Oils and Aromatherapy. New World 
Library, New York. 

Yang, P& Ma, Y. (2005) Repellent effects of plants essential oils against Ae albopictus. J Vector 
Ecol. 30 (2): 231-4. 

Zhu, J; Zeng, X; Yanma, J; Liu, J; Qian, K; Tucker, B; Schultz, G; Coats, J; Zang, A. (2006) 
Adults repellency and larvicidal activity of  five planta essential oil against 
mosquitoes. J Am Mosq Control Assoc 22(3):515-22. 

www.intechopen.com



Insecticides - Pest Engineering

Edited by Dr. Farzana Perveen

ISBN 978-953-307-895-3

Hard cover, 538 pages

Publisher InTech

Published online 15, February, 2012

Published in print edition February, 2012

InTech Europe

University Campus STeP Ri 

Slavka Krautzeka 83/A 

51000 Rijeka, Croatia 

Phone: +385 (51) 770 447 

Fax: +385 (51) 686 166

www.intechopen.com

InTech China

Unit 405, Office Block, Hotel Equatorial Shanghai 

No.65, Yan An Road (West), Shanghai, 200040, China 

Phone: +86-21-62489820 

Fax: +86-21-62489821

This book is compiled of 24 Chapters divided into 4 Sections. Section A focuses on toxicity of organic and

inorganic insecticides, organophosphorus insecticides, toxicity of fenitrothion and permethrin, and

dichlorodiphenyltrichloroethane (DDT). Section B is dedicated to vector control using insecticides, biological

control of mosquito larvae by Bacillus thuringiensis, metabolism of pyrethroids by mosquito cytochrome P40

susceptibility status of Aedes aegypti, etc. Section C describes bioactive natural products from sapindacea,

management of potato pests, flower thrips, mango mealy bug, pear psylla, grapes pests, small fruit production,

boll weevil and tsetse fly using insecticides. Section D provides information on insecticide resistance in natural

population of malaria vector, role of Anopheles gambiae P450 cytochrome, genetic toxicological profile of

carbofuran and pirimicarp carbamic insecticides, etc. The subject matter in this book should attract the

reader's concern to support rational decisions regarding the use of pesticides.

How to reference

In order to correctly reference this scholarly work, feel free to copy and paste the following:

Maureen Leyva, Olinka Tiomno, Juan E. Tacoronte, Maria del Carmen Marquetti and Domingo Montada

(2012). Essential Plant Oils and Insecticidal Activity in Culex quinquefasciatus, Insecticides - Pest Engineering,

Dr. Farzana Perveen (Ed.), ISBN: 978-953-307-895-3, InTech, Available from:

http://www.intechopen.com/books/insecticides-pest-engineering/essential-plant-oils-and-insecticidal-activity-in-

culex-quinquefasciatus



© 2012 The Author(s). Licensee IntechOpen. This is an open access article

distributed under the terms of the Creative Commons Attribution 3.0

License, which permits unrestricted use, distribution, and reproduction in

any medium, provided the original work is properly cited.


