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Abstract

This study evaluated the insecticidal activity of crude extracts from Enterolobium contortisiliquum (Vell.)
seeds on eggs and larvae of A. aegypti, and also verified the phytochemical profile and the presence of lectins
in the extract. The 0.15 M NaCl saline solution was used as the extracting substance. For tests with eggs and
larvae, the crude extract was used in its raw form (RCE) and boiled at 100° C for 5 min (BCE). Concentrations
of 4.68; 9.37; 18.75; 28.13; 37.13 and 46.89 mg/mL, with distilled water as a negative control. Assays were
performed in triplicate. The results were subjected to analysis of variance, Tukey’s test and Log-Probit analysis
to determine LC,; and LC,,. BCE showed better results on eggs than RCE, managing to prevent the hatching
of larvae in 81.66% + 10.40 of treated eggs, at a concentration of 46.89 mg/mL. The LC,; and LC,, were set
at 35.95 and 52.67 mg/mL, respectively. In tests with larvae, concentrations of 46.89 and 37.13 mg/mL, for
RCE and BCE, caused 100% mortality in 24 hours of exposure. Larval mortality at the other concentrations
increased with exposure time extending to 48 h. RCE, at 48 h exposure is the most promising extract on
larvae (E=72.77%,LC, = 10.86 mg/mL). In RCE, the presence of lectins and secondary metabolites: flavonoids,
xanthones and phenols, were detected. The results demonstrate the potential of E. contortisiliquum seed
extracts with ovicidal and larvicidal action on A. aegypti.
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Resumo

Esse estudo avaliou a atividade inseticida dos extratos brutos das sementes de Enterolobium contortisiliquum
(Vell.) sobre ovos e larvas do A. aegypti, verificou também o perfil fitoquimico e a presenca de lectinas no
extrato. A solucdo salina de NaCl 0,15 M foi utilizada como substdncia extratora. Para os ensaios com ovos e
larvas, o extrato bruto foi utilizado na forma crua (RCE) e fervida a 100° C por 5 min (BCE). Foram testadas as
concentragdes de 4,68; 9,37; 18,75; 28,13; 37,13 e 46,89 mg/mL, tendo a dgua destilada como controle negativo.
Os ensaios foram realizados em triplicada. Os resultados foram submetidos a anélise de varidncia, Teste de
Tukey e analise Log-Probit para determinar CL,; e ... O BCE apresentou melhores resultados sobre os ovos do
que o RCE, conseguindo impedir a eclosdo das larvas de 81,66% + 10,40 dos ovos tratados, na concentracdo de
46,89 mg/mL. As respectivas CL, e ,, foram definidas em 35,95 e 52,67 mg/mL, respectivamente. Nos testes com
larvas, as concentragdes de 46,89 e 37,13 mg/mL, para RCE e BCE, causaram 100% de mortalidade em 24 horas de
exposicdo. A mortalidade larval nas demais concentragdes aumentou com o tempo de exposi¢do estendendo-se
para 48 h. RCE, com 48 h de exposigdo € o extrato mais promissor sobre as larvas (E = 72,77%, CL,, = 10,86 mg/mL).
Em RCE, a presenca de lectinas e os metabdlitos secundarios: flavonoides, xantonas e fendis, foram detectadas.
Os resultados demonstram o potencial dos extratos das sementes de E. contortisiliquum com agdo ovicida e
larvicida sobre o A. aegypti.
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1. Introduction

The Aedes aegypti mosquito (Linnaeus, 1762) is the
main vector of dengue (DENV), yellow fever (YFV), zika
(ZIKV) and chikungunya (CHIKV) viruses (Scalvenzi et al.,
2019; Silva et al., 2019). These viruses cause the main
arboviruses that plague tropical countries (Hameed et al.,
2015; Ndslund et al., 2021). These are diseases that have
high rates of morbidity and mortality and can cause
severe clinical manifestations (Luz et al., 2020), such as
dengue Hemorrhagic Fever (DHF) (Ndslund et al., 2021),
Guillain-Barré Syndrome and microcephaly (Scalvenzi et al.,
2019; Ndslund et al., 2021; Mukhtar and Ibrahim, 2022).

The combination of factors such as lack of urban
planning, deficient environmental sanitation measures and
the climatic conditions of tropical countries are considered
responsible for promoting the ideal environmental
conditions that favored the development of A. aegypti in
the Americas (Gregianini et al., 2017).

The elimination of A. aegypti breeding sites to
avoid the development of larvae, associated with the
use of synthetic chemical insecticides in populations
of larvae and adults, is a fundamental measure for
the control of arboviruses (Pineda-Cortel et al., 2019;
Sombié et al., 2019). However, synthetic insecticides
have limitations in use because they affect non-target
species (Pineda-Cortel et al., 2019), tend to accumulate
in the environment (Pineda-Cortel et al., 2019) and are
increasingly likely to selection of mosquitoes resistant to
current formulations (Moyes et al., 2017; Alkenani et al.,
2022), which limits their use (Luz et al., 2020).

Other ways to combat mosquitoes include the use of
microbial insecticides containing the bacteria Bacillus
thuringiensis israelensis (Bti), educational campaigns
aimed at eliminating breeding sites, implementation of
traps to capture eggs and adults, in addition to biological
control using the bacteria Wolbachia spp., in addition to
the use of A. aegypti predators (Baldacchino et al., 2015;
Weeratunga et al., 2017; Ogunlade et al., 2021).

With the limitations in the use of inorganic insecticides
and the reduction of formulations available for the control
of A. aegypti (WHO, 2006), the search for alternatives
that enable its control ecologically and sustainably has
increased. In this sense, plants have proven to be excellent
sources of substances and molecules with insecticidal
potential (Barbosa et al., 2014; Pavela, 2015; Silva et al.,
2018; Pineda-Cortel et al., 2019; Scalvenzi et al., 2019;
Luzetal.,2020; Alkenani et al., 2022). They have secondary
metabolites that can act in defense against insects
(Silva et al., 2019). Lectins are a class of proteins present
in plants that also can act on insects (Agra-Neto et al.,
2014; Coelho et al., 2017; Silva et al., 2019; Alves et al.,
2020; Cavalcanti et al., 2021).

Enterolobium contortisiliquum (Vell.) Morong (Fabaceae)
known, among other names, as “tamboril”, is a plant
that has a wide geographic distribution in Brazil, being
easily found in the Atlantic Forest, Caatinga, Cerrado
(Bezerra et al., 2021) and in other Latin American
countries (Lorenzi, 2020). The seeds of this species are
remarkably toxic when ingested and can cause severe
poisoning in animals (Bonel-Raposo et al., 2008).
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This toxicity is associated with the presence of saponins,
lectins and enterolobin, a 52.9 kDa protein with cytotoxic,
cytolytic, inflammatory and insecticide activities
(Lima et al., 2007). In addition, EcTI, a powerful protease
inhibitor that retards larval development, is present in the
seeds of this species (Tabosa et al., 2020).

The toxicological potential on insects of the constituents
of the seeds of this species, as well as the scarcity of studies
that verified this potential on A. aegypti, motivated this
research.

This study aimed to evaluate the ovicidal and larvicidal
activities of crude and boiled extracts of E. contortisiliquum
seeds and to verify the presence of secondary metabolites
and lectins.

2. Materials and Methods

2.1. Obtaining Aedes aegypti eggs

The eggs were obtained using ovitrap-type traps,
consisting of polypropylene vases with a capacity of 400
mLin black color, containing water and two Eucatex straws,
with a porous surface, measuring 3x12 c¢cm, and fixation
on the vessel wall using staples. Some straws were lined
with filter paper to capture the eggs used in the ovicide
tests. (Su and Mulla, 1998). Traps were installed in the
city of Juazeiro do Norte, Cear4, Brazil. The collected eggs
were counted with the aid of a stereoscopic magnifying
glass and stored in a dry place at a temperature of 25 °C.

Part of the straws containing A. aegypti eggs were placed
in white plastic trays with a capacity of 5 liters, containing
three liters of clean water. These were kept in a B.O.D.
(Biochemical Oxygen Demand) with a temperature of
25 +1 °C, relative humidity of 70 + 10% and a photoperiod
of 12 hours. After hatching, the straws were removed and
the larvae were fed with Tropical® fish food until they
reached the third instar.

2.2. Obtaining the seeds

E. contortisiliquum seeds were obtained from a specimen
located in the urban area of the city of Crato, Ceara, Brazil
(Coordinates: 7° 13’ 41” S and 392 23’ 07” W). After being
removed from the fruits, the seeds were stored in plastic
containers at room temperature and protected from heat
and humidity until the extracts were prepared.

2.3. Preparation of crude extracts

With the aim of promoting the maximum solubilization
of secondary metabolites and proteins in the seed extract, it
was decided to use saline solution (0.15 M NaCl) as solvent.
Two versions of the extract were prepared, one with the Raw
Crude Extract (RCE) and another with Boiled Crude Extract
(BCE), to verify the participation of bioactive proteins in
the insecticide action. To prepare the RCE, a fine powder
was obtained by grinding and sieving the seeds without
seed coat. 20 g of this flour was added in 200 mL of 0.15 M
NaCl solution (1:10 w/v). The solution was homogenized
for 4 h at 25 °C in a magnetic stirrer and centrifuged at
10,000 RPM for 30 min at 25 °C to form a precipitate.
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This precipitate was discarded and the supernatant was
filtered on filter paper for use in the assays. ECB was
prepared from 100 mL of RCE submitted to a water bath
at 100°C for 5 minutes with subsequent centrifugation
at 10,000 RPM for 30 minutes. The precipitate was
discarded and the supernatant was filtered and used
in the assays.

2.4. Partial chemical composition

A qualitative phytochemical prospection was carried
out to verify the participation of secondary metabolites in
E. contortisiliquum extracts using the method described by
Matos (2009). For this, the extract of E. contortisiliquum was
initially lyophilized (lyophilizer model K105 - Liotop) and
asolution (standard solution) was prepared by dissolving
0.3g of this material in 100 mL of 70% ethanol.

2.4.1. Phenol determination

To determine the presence of phenols, in a container,
3 mL of iron chloride (FeCl,) was added to 30 mL of the
E. contortisiliquum standard solution. After shaking, the
variable color change between blue and red indicated the
presence of phenols.

2.4.2. Determination of flavones, flavonols, xanthones and
flavanones

To detect the presence of flavones, flavonols and
xanthones, 30 mL of standard solution of E. contortisiliquum
was alkalinized to pH 11 by adding sodium hydroxide
(NaOH) to a container. The yellow coloration indicated
the presence of flavones, flavonols, xanthones.

To determine the presence of flavanones in the extract,
the solution was heated for 3 minutes using an alcohol
lamp. The presence of flavanones was detected by changing
the color of the solution to red-orange.

2.5. Hemagglutination test

A 4% suspension of rabbit erythrocytes was obtained by
washing rabbit blood in 15 M saline solution. The animals
had free access to food and water and were maintained
ona 12/12 hlight/dark cycle with temperature controlled
at 25°C. The experiments were carried out following the
guidelines of the National Institute of Health, for the care
and use of research animals, being approved by the Ethics
Committee in the use of Animals - CEUA of the Federal
University of Cariri, with the following protocol number:
0014/ 2022.

To detect the presence of lectins in E. contortisiliquum
RCE, the hemagglutination test was performed, based on
the method described by Moreira and Perrone (1977). For
this, serial dilutions (1/2,1/4,1/8,1/16 and 1/32) of 100 uL
of the sample in 100 pL of saline solution with 0.15 mol/L
NaCl in 96-well ELISA-type microdilution plates. Then,
100 pL of an erythrocyte suspension was added to each
well, with the first column acting as a negative control,
filled only with rabbit erythrocytes. The reaction was
incubated for 1 h and after this period, direct visualization
of the control and non-control wells was performed in the
search for agglutination.
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2.6. Tests with eggs and larvae of Aedes aegypti

For the ovicidal assay, pieces of filter paper were
carefully cut to obtain 21 lots containing 20 A. aegypti eggs
each. Batches were individually transferred to 21 disposable
cups of 50 mL capacity. In each cup, 1mL of RCE was added,
in concentrations that varied from 4.68; 9.37; 18.75; 28.13;
37.13 and 46.89 mg/mL. The eggs remained in contact with
the extract for 30 minutes. Then, they were removed and
stored for 24 hours under filter paper to absorb excess
extract. After this period, each batch was immersed in
distilled water, where they remained for seven days, to
verify the existence or not of hatching larvae. The same
procedure was performed for the BCE. Seven treatments
were performed, all in triplicate. 0.15 mol/L NaCl saline
was used as a negative control. The hatching rate (HR) was
calculated by dividing the number of hatched larvae by
the total number of eggs treated and the result multiplied
by 100 (Su and Mulla, 1998).

Assays with A. aegypti larvae were carried out
according to the method recommended by the World
Health Organization (WHO, 2006) with some adaptations.
21 polyethylene cups with 50 mL volume each received
10 third instar larvae - L3. Then, each cup received 10 mL
of RCE in concentrations ranging from 4.68; 9.37; 18.75;
28.13; 37.13 and 46.89 mg/ml. The larvae were kept in
a B.0.D type climatized chamber at a temperature of
251 °C, relative air humidity of 70 + 10% and photoperiod
of 12 hours. Dilutions were prepared using the RCE and
distilled water. Seven treatments were performed, all in
triplicates. The negative control was made using 10 mL
of 0.15 mol/L NaCl saline solution. The experiment was
repeated using the BCE.

Larvae mortality was verified after 24 and 48 hours
of exposure to the extract, by touching the larvae with
tweezers, those that did not respond to the mechanical
stimulus being considered dead. The percentage efficiency
of the extract (E) was calculated by dividing the number
of dead larvae by the number of treated larvae and the
result multiplied by 100, according to Abbott’s formula
(Abbott, 1925).

2.7. Statistical analysis

The values of the lethal concentrations of the extracts
capable of killing 50% (LC,,) and 90% (LC,,) of the treated
eggs and larvae were obtained through log-probit analysis,
using the Graphpad Prism® software, version 9.0, with a
confidence interval of 95% (CI195%). Values were expressed
in milligrams per milliliter of dry weight (mg/mL).
The PAST software, version 4.03, was used to perform
the Shapiro-Wilk test and demonstrate the normality
of the data. Significant differences between means were
identified using analysis of variance - two-way ANOVA
and Tukey’s test, with an error of 0.05.

3. Results

The qualitative phytochemical analysis revealed the
presence of some secondary metabolism compounds in
the E. contortisiliquum extract, such as phenols, flavones,
flavonols, flavanones and xanthones.
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The hemagglutinating activity test was positive for the
presence of lectins, since the coagulation of erythrocytes
exposed to RCE was verified.

Both extracts showed ovicidal activity. However, the RCE
presented very low toxicity for A. aegypti eggs, while the
BCE obtained a better performance of the ovicidal activity.
For the RCE, the concentrations of 46.89 and 37.13 mg/mL
were the only ones that showed results that prevented the
hatching of 13.33% and 1.66% of the larvae of the treated
eggs, respectively. In turn, the process of boiling the crude
extract improved the ovicidal activity, since the action was
extended up to a concentration of 18.75 mg/mL.

For the BCE, the averages of the ovicidal activity
of concentrations 18.75; 9.37 and 4.68, did not differ
significantly from the negative control (Figure 1).

Extract concentrations did not statistically significantly
influence ovicidal activity (p = 0.396).

The results of the sum of the HR of the BCE were 73.3%
and the HR of the RCE, 97.5%, which points to the best
performance of the BCE on eggs. The hatching rates of
eggs treated with different concentrations of BCE ranged
from 95 + 5 to 18.33% + 10.40%. The respective LC, and LC,,
were set at 35.95 mg/mL (34.74 - 37.17) and 52.67 mg/mL
(50.03 - 55.30). RCE LC,; and LC,, were not calculated
due to its low larvicidal activity. All larvae from eggs

treated only with 0.15 M NaCl saline (Negative control)
hatched (Table 1).

Both RCE and BCE caused mortality in 100% of the larvae
at concentrations of 46.89 and 37.13 mg/mL, respectively,
in the first 24 hours. For the other concentrations, the two
extracts increased the mortality rate with the extension of the
exposure period of 48 hours, when 100% of larval mortality
was reached at concentrations of 28.13 and 18.75 mg/mL.

Means of RCE and BCE mortality at concentrations of
9.37 and 4.68 mg/mL do not differ significantly from the
control treatment. At the concentration of 18.75 mg/mL,
the mean mortality in tests with RCE and BCE for 48 h of
exposure are statistically similar to higher concentrations
(28.13; 37.13 and 46.89 mg/mL) in maximum mortality
was reached (Figure 2).

Concentration (p < 0.001) and time (p < 0.001) are
significant factors for larvicidal activity, as well as the
interaction between time and concentration, which proved
to be a significant factor for the larvicidal action of the
extracts (p < 0.001).

The RCE with action for 48h, presented the best total
efficiency among the extracts and exposure periods
evaluated (E = 72.77%). This extract also showed the lowest
LC,,and LC,,, defined at 10.86 mg/mL (11.44 - 12.61) and
12.11 mg/mL (9.48 - 19.13) respectively (Table 2).
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Figure 1. Ovicidal activity (%) of E. contortisiliquum extracts. Raw Crude Extract - RCE (A) and Boiled Crude Extract - BCE (B). Results
expressed as mean + standard deviation. *Averages followed by the same letters, do not differ significantly from each other by Tukey’s

Test at the 5% probability level.

Table 1. Means (M) and standard deviations (SD) of RCE and BCE ovicidal activity.

Concentration (mg/mL) [ M * SD (%)

Extract HR (%) LC. mg/mL(CI95%) LC, mg/mL (CI95%
4689 3713 2813 1875 937 468 Control 'R(%) LG, me/mL(CI95%) LC, mg/mL (CI95%)
RCE 866763 983:283 10040 100£0 1000 10020 100:0 975 - -

BCE 183104 433763 8334763 0545 100:0 100£0 10030 733  359(3474-3717)  5267(50.03-5530)

Legend: BCE = Boiled crude extract; RCE = Raw crude extract; HR = hatching rate.

Table 2. Means (M) and standard deviations (SD) of larvicidal activity, total efficiency (E) % and minimum inhibitory concentrations
(LC,, and o) of E. contortisiliquum extracts (RCE and BCE) for 24 and 48 h on A. aegypti.

Concentration (mg/mL) / Mortality (% M * SD)

Extract/Time 4689 3713 2813 18.75 937 468  Control E(%) LC, mg/mL(CI95%) LC, mg/mL (CI95%)
RCE24h  100+0 1000 633%57 20+10 6657 66+115 00 49 2461 (23.03-2626) 3617 (3213-40.68)
RCE48h 1000 100+0 1000 1000 23323 133%15 0+0 727 10.86(1144-12.61)  12.11(9.48-19.13)
BCE24h 1000 100£0 8010 266%57 333%57 00  0+0 516 2213(2134-22.97) 31.58(29.20-34.06)
BCE48h 1000 100£0 1000 90+10 26625 00 040 694 1162(10.05-13.04) 18.3(14.30-23.17)

Legend: BCE = Boiled crude extract; RCE = Raw crude extract.
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Figure 2. Larvicidal activity (%) of saline extracts of E. contortisiliquum. (A) Larvicidal activity of RCE during 24h; (B) Larvicidal activity
of RCE during 48h; (C) Larvicidal activity of BCE during 24h; (D) Larvicidal activity of BCE during 48h. *Means followed by the same
letters do not differ significantly from each other by Tukey’s Test at the 5% probability level.

4. Discussion

Among the secondary metabolites, the class of flavonoids
stands out, such as flavones, flavonols and flavanones.
Among several biological activities, these metabolites
stand out for their insecticidal action. (Simdes et al., 2017;
Burger et al., 2021).

Flavonoids are important inhibitors of the enzyme
acetylcholinesterase (AChE) (Imran et al., 2020). The
inhibition of AChE activity is one of the most effective
mechanisms of action in insecticidal activity, as it leads
to insect death by blocking the transduction of neural
signals (Casida and Durkin, 2013). Flavonoids are also
capable of reducing the oviposition of A. aegypti females,
as well as making their eggs unfeasible (Rajkumar and
Jebanesan, 2008).

Although not detected in this research, saponins are
secondary metabolites that have already been detected
in E. contortisiliquum seed extracts (Farias et al., 2010).
In addition to flavonoids and saponins, amides, quinones,
rotenoids, prenylated, coumarins, alkylphenols, lignans,
lactones, monoterpenes, diterpenes, triterpenes, limonins
and alkaloids, are examples of secondary metabolites
that have proven insecticidal action (Garcez et al., 2013).

In this study, the studied extracts showed ovicidal and
larvicidal activity, therefore, it was possible to associate the
presence of flavonoids as a determining factor for these
findings. This is because this class of secondary metabolites
was also detected in other studies on insecticidal activity
in A. aegypti (Ferreira et al., 2019; Yusuf et al., 2020;
Oliveira et al., 2021).

On the other hand, the presence of lectins in the
extract reveals that saline extraction was effective in
protein solubilization. It is also an indication that other
proteins with proven action on insects, such as enterolobin

Brazilian Journal of Biology, 2023, vol. 83, 274635

(Lima et al., 2007) and protease inhibitors, such as EcTI
(Sasaki et al., 2015; Tabosa et al., 2020) may also have been
solubilized. In the research carried out by Farias et al. (2010),
lectins and trypsin inhibitors were detected in the aqueous
extract of E. contortisiliquum seeds. Similar results were
obtained in the work by Marques et al. (2017), in which
the tested saline extract was also positive for the presence
of lectins in its composition. The confirmation of these
proteins in an extract makes future investigations feasible
with the aim of isolating and testing them on A. aegypti.

The increase in larval mortality promoted by plant
extracts, by increasing the concentration and extending
the exposure time, was also observed in other works
on toxicity (Barbosa et al., 2014; Andrade et al., 2020;
Yusuf et al., 2020; Oliveira et al., 2021). As extracts enter
the organism of A. aegypti larvae by ingestion through
feeding, a lower concentration of extract requires more
time for accumulation to occur in the organism of the
mosquito larvae. Extending exposure to 48 h allowed this
accumulation and made even the lowest doses effective in
killing A. aegypti larvae. This characteristic was reflected
when the values of LC,;and LC,, for the larvicidal activity of
RCE and BCE were significantly lower for 48 h of exposure.
This fact shows the role of the interaction between exposure
time and concentration in the effectiveness of the extracts
in the mortality of A. aegypti larvae.

In turn, A. aegypti eggs have arigid protective shell called
the chorion. This barrier hinders the penetration of active
molecules and contacts with the embryo (Forattini, 2002).
To be effective, a compound considered ovicidal needs to
overcome this barrier and the concentration of molecules
in an extract is a relevant factor for its ovicidal potential.
Given this, it was observed that the ovicidal activity of
the BCE was more effective in the highest concentrations.
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Heating did not show a significant loss in the performance
of BCE on larvae and eggs, this fact is an indication that
the toxicity of the extract can be maintained even through
mechanisms independent of the action of proteins and
enzymes. It is possible that the secondary metabolites
present in the BCE maintained the action of the extract,
even in the absence of substances that were affected by
heat. This action of the bioactivity of the extract may
be the result of a synergistic action, or not, of the many
molecules present in a vegetable (Chen et al., 1995) and,
in the case of secondary metabolites, the temperature is
one of the factors that alter the profile of these metabolites
(Gobbo-Neto and Lopes, 2007).

In conventional processes for extracting secondary
metabolites, high temperatures provide a better yield
(Seidel, 2012). Studying the effects of temperature on the
yield of secondary metabolites extracted from poplar wood,
Todaro et al. (2017) obtained higher yields of flavonoids
and polyphenols from wood heated at temperatures
between 200 and 220 °C. In this sense, the increase in
temperature may have improved the concentration of
secondary metabolites present in the BCE, or even activated
mechanisms that facilitated the penetration of metabolites
into the chorion of A. aegypti eggs. This situation could even
explain the improvement in ovicidal action. This hypothesis
is also valid to justify the maintenance of larvicidal
activity even with the extract proteins being denatured
due to heat. A possible increase in the concentration of
flavonoids in the BCE would compensate for the absence
of these molecules.

The absence of tests using RCE and BCE on pupae and
adults of A. aegypti may be a limitation of this research, as
itis not possible to determine the scope of use of extracts
over the entire life cycle of the mosquito. Another possible
limitation is the lack of data regarding a positive control
in trials using a synthetic insecticide to which A. aegypti
has not acquired resistance. Thus, it is not possible to
compare the efficiency of the plant extract with a synthetic
formulation. Finally, the absence of acute toxicity tests
can be seen as a limitation of the research, as it does not
allow for identifying levels of safety in the use of extracts
as a commercial product.

5. Conclusions

Both crude and boiled extracts of E. contortisiliquum
cause mortality of A. aegypti eggs and larvae. However,
the boiled crude extract performs better on mosquito
eggs. The extracts caused the mortality of the larvae both
within 24 and 48h of exposure and the heating did not
cause a loss of performance on the morality of the larvae.

The presence of flavonoids and lectins in the crude extract
is probably responsible for the ovicidal and larvicidal action
of A. aegypti. These results demonstrate the potential of the
extract of the seeds studied in the control of this vector.
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