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Abstract 

The mosquitocidal potential of leaf, stem bark and root ethanolic extract of Newbouldia laevis prepared at 

concentration of 0.1%, 0.2%, 0.3%, 0.4% and 0.5%, was tested against malaria vector, mosquito, Anopheles 

gambiae in the laboratory at ambient temperature of (28±2) 
o
C and relative humidity of (75±5) %. The larvae and 

pupae of Anopheles gambiae were exposed to these concentrations of the plant extracts for 24 hours and mortality 

was recorded at these periods. Results showed that the root extract of N. laevis elicited 100% mortality on larvae 

and 80% mortality on pupae at 0.3% concentration. The root extract showed more insecticidal effect on both the 

larvae and pupae of Anopheles gambiae at all concentrations but its effect was not significantly (p<0.05) different 

from stem bark and leaf extracts at rates 0.4% to 0.5% concentrations. The extract of the leaf showed the lowest 

mortality effect on both the larvae and pupae of the mosquito at all concentrations but the effect was significantly 

(p>0.05) different from the control. 
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Introduction 

The universal role of plant extracts as potential insecticide in the treatment of household pests, insect of stored 

products and diseases as been shown by all major branches of medicine and as served as the basis of many 

pharmaceuticals till date (Wagner and Ulrich, 2009). The tropical region of the world, most especially Nigeria is 

home to malaria. Malaria is an acute fevered illness induced by the protozoa and transmitted through the gnaw of a 

feeding female plasmodium infected Anopheles mosquito. (WHO, 2015). Anopheles mosquitoes breed in areas with 

water bodies such as ponds, rivers, surface water, waste-waters and wells, amongst others. Moreover, these areas are 

suitable for the growth and development of various strains of mosquitoes during rainy season (May to October) and 

supplemented waste-water throughout the year which could also serve as breeding sites (Service, 1980).  

Plasmodium falciparum mostly found in tropical regions of the world, is more virulent than the other plasmodium 

species (P. vivax, P. malariae, P. knowlesi, P. ovale) and have been reported to cause about 408,000 deaths per year 

most especially among pregnant women and children aged between 5 years and below (WHO, 2019). 

Early symptoms of malaria are viral illness which leads to symptoms of: headache, joint aches, muscle aches, 

abdominal discomfort, vomiting, lethargy, anorexia amongst others (Jenavine et al., 2015).  

The high prevalence rate of malaria and its attendant high cost of healthcare have necessitated the search for 

cheaper, readily available and effective available alternatives in plants. Newbouldia laevis (P. Beauv) seeman ex 

Bureau mostly called “Border” is one of such botanical plants (Keay, 1989). Belonging to the family Bignoniaceae 

and the genus Newbouldia, it is widely used in traditional medicine in Nigeria (Africa) to treat various diseases such 

as Diabetes mellitus which has been attributed to the array of phytochemical constituents reported present in the 

plant parts which have been pharmacologically proven to be active and been used in the management and treatment 
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of many animal and human diseases (Bosha et al., 2018; Burkil, 1994; NNMDA, 2006). This work was aimed at 

accessing the phytochemical constituents of Newbouldia laevis and also check for its pupicidal and larvicidal 

properties against malaria vector; Anopheles gambiae.  

Materials and Methods 

Collection of plant material 

The leaves, stem bark and root of Newbouldia laevis were collected from Ijana village (6°54'28.8"N 3°01'22.5"E), 

Yewa South Local Government Area of Ogun State, Nigeria. The plants were authenticated in the Environmental 

Biology Unit in the Department of Science Laboratory Technology, Federal Polytechnic Ilaro, Ogun State, Nigeria. 

The plant parts were air dried in the laboratory. When crisply dried, the plant parts were ground into powders using 

an electric blender (Panasonic MX-AC 400). The powder was further sieved to pass through 1mm
2
 perforations, 

kept in plastic containers with tight lids and stored in a refrigerator at 4
o
C prior to use. 

Extraction of plant materials  

Ethanolic extracts of Newbouldia leavis were carried out using cold extraction method. 50g of each of the powder 

were soaked separately in an extraction bottle containing 300ml of aliphatic alcohol (Ethanol). The mixtures were 

stirred occasionally with a glass rod and extraction was terminated after 72 hours. The resulting mixture was 

filtrated using a double layered Whattman No. 1 filter papers and petroleum ether evaporated using a rotary 

evaporator at 30
o
C to 40

o
C with rotary speed of 3 to 6 rpm for 8 hours the resulting extract was air died in order to 

remove traces of solvent. The crude extract (semi – solid paste) was kept in a dark bottle and preserved in the 

refrigerator till further use (Aina et al., 2009). 

Collection and Rearing of mosquito larvae and pupae  

Mosquito baits consisting of shallow containers, opaque in colour with large surface area was placed in an open field 

in the Biological garden, Department of Science Laboratory Technology, Federal Polytechnic Ilaro, Ogun State. The 

containers were filled with rain water so as to attract and mimic a natural breeding environment and to attract adult 

mosquitoes for oviposition. Wild mosquitoes were allowed to freely visit the baits to lay eggs and the baits were 

later transferred to the laboratory in vials, where larvae and pupae stage of development were recorded as either 1st 

– 2nd instars (early), 3rd – 4th (late) instar or pupae were identified using standard methods and maintained at 

temperature of 28 ± 2 
o
C and 75 ± 5% relative humidity, also and fed with ground fish diet powder. (Ahmed and 

Ahmed, 2011; WHO, 1975a and 1975b). 

Morphological Identification of Anopheles Mosquitoes 

Using morphological characters of Coetzee (2000), under x 20 Zeiss light microscope. The identification focused 

dark spot at the upper margins of the wings which is common to all Anopheles. The palpis are elongated and 

segmented into three. Speckles on the legs, third preapical dark area on vein 1 with a pale interruption and tersi 1-4 

with conspicuous pale bands are features for Anopheles gambiae. 

Phytochemical Screening of Newbouldia Laevis 

Chemical tests were carried out on the ethanol and aqueous extract for the qualitative determination of 

phytochemical constituents using standard procedures as described by Harborne (1973), Trease and Evans (1985), 

Sofowora (1993). 
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Effect of Newbouldia leavis leaves, stem, and root extracts on larvae and pupae of Anopheles gambiae 

The larvicidal and pupicidal activity of the plant extracts were carried out at different concentration by preparing the 

required stock solutions following the standard procedure (WHO, 1996). The suitable concentration was achieved 

by adding 1.0 ug of crude extract of any of the three plant extracts to 100 ml of de-chlorinated water. From this, five 

concentrations (0.1%, 0.2%, 0.3%, 0.4%, and 0.5%) of each of the plant extract were prepared. The extracts were 

mixed with water and small amount of yeast powder in a beaker. Then 20 larvae and pupae of Anopheles gambiae 

were introduced into the beaker. Mortality was observed after 24 hours and a recovery time of 5 minutes was 

allowed (WHO, 1996; Akinkurolere et al., 2011). Larvae and pupae were counted as dead when they do not swim 

towards the surface of the beaker for respiration and were also insensitive to disturbance (Akinkurolere et al., 2011). 

Statistical Analysis 

Data was subjected to analysis of variance (ANOVA), and means were separated using the New Duncan’s Multiple 

Range Test. The ANOVA was performed with Statistical Package for Social Sciences (SPSS v23).  

Results 

Table 1 presents the qualitative values of the phytochemical screening of Newbouldia leavis leaves, stem, and root 

extracts (Ethanolic and Aqueous) indicated with different annotations as shown below. 

Phytochemical A1 A2 B1 B2 C1 

  

C2 

Alkaloids _ _ + + + + 

Saponins _ _ + + + + 

Tannis  + + + + + + 

Phlobatannin - - - - - - 

Anthaquinones - - - - - - 

Flavonoids + + + + + + 

Caroliaglycoside - - - + + + 

Key: 

A= leaf   1= ethanol extract  + = present 

B= stem bark  2= aqueous extract   - = absent 

C= Root  
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Effects of percentage concentrations (0.1%, 0.2%, 0.3%, 0.4%, 0.5%) of Newbouldia laevis Ethanolic plant 

extracts (Leaf, Stem- bark and Root) on Anopheles gambiae larvae 

Table 2 shows the mean percentage mortality of larvae of Anopheles gambiae, at 24 hours’ treatment after exposure 

to concentration level of 0.1% – 0.5% of N. laevis leaves, root, and stem bark extracts. At 0.1% which is the lowest 

concentration, plant extracts showed significant effect on the larvae when compared to the control experiment. The 

leaf extract of N. laevis caused 40, 56, and 70 % mortality of mosquito larvae at 0.1 - 0.3% respectively, while the 

stem bark evoked larvae deaths as the concentration increased from 0.2-0.3% with 100% deaths recorded at 0.4 and 

0.5% concentration. The root had 100% mortality at 0.5% concentration, representing the highest efficacy rate. 

There was no significant effect between the extracts of root, leaves and stem bark on the mortality of larvae of 

Anopheles gambiae. 

Table 2: Percentage mortality of Anopheles gambiae larvae at 24 hours post treatment with 0.1%, 0.2%, 

0.3%, 0.4%, and 0.5% Ethanolic extract of Newbouldia laevis. 

Newbouldia  

laevis 

         DEVELOPMENTAL STAGE (LARVAE) AND % CONCENTRATION 

      0.1%        0.2%       0.3% 

 

       0.4%        0.5% 

Leaf   40.00±0.88
b            

                         56.70±0.33
b            

                         70.00±0.88
b            

                         90.00±0.88
b            

                          100.00±0.00
b            

                        

Stem bark                                                              52.22±0.40
c
                                 70.00±0.88

c
                                 83.37±0.33

c
                                 100.00±0.00

b 
                                100.00±0.00

b            
                        

Root     63.37±0.33
d
                                83.33±0.33

d
                                100.00±0.00

d
                             100.00±0.00

b
                                 100.00±0.00

b            
                        

Untreated 0.00±0.00
a
                                   0.00±0.00

a
                                   0.00±0.00

a
                                   0.00±0.00

a
                                      0.00±0.00

a
                                      

Each value is a mean ± standard error of three replicates. Means followed by the same letter along the column are not significantly different (p<0.05) using New Duncan’s Multiple 

Range Test
 

Effects of percentage concentrations (0.1%, 0.2%, 0.3%, 0.4%, 0.5%) of Newbouldia laevis Ethanolic plant 

extracts (Leaf, Stem- bark and Root) on Anopheles gambiae pupae 

Table 3 shows the mean percentage mortality of pupae of Anopheles gambiae, at 24 hours’ treatment after exposure 

to concentration level of 0.1% – 0.5% of N. laevis leaves, root, and stem bark extracts. At 0.4% and 0.5% 

concentration, the root extract had the highest mortality of pupae deaths (100%), followed by the stembark at 0.4% 

concentration (95%). Both the leaf and stembark at 0.1% and 0.2% also shows relative efficacy at causing death of 

the pupae (20-34%). There was no significant effect between the extracts of root, leaves and stem bark on the 

mortality of pupae of Anopheles gambiae. 

Table 3: Percentage mortality of Anopheles gambiae pupae at 24 hours post treatment with 0.1%, 0.2%, 

0.3%, 0.4%, and 0.5% Ethanolic extract of Newbouldia laevis.
 

Newbouldia 

laevis 

   DEVELOPMENTAL STAGE (PUPAE) AND % CONCENTRATION 

      0.1%        0.2%       0.3%     0.4%   0.5% 
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Leaf   20.33±0.33
b 

 

33.37±0.33
b 

 

50.00±0.88
b
 80.00±0.93

b 

 

100.00±0.00
b            

             

            

Stem bark                                                              33.00±0.58
c 

 

50.00±0.88
c 

 

65.37±0.33
c
 95.00±0.89

c 

 

100.00±0.00
b            

                      

   

Root     50.00±0.88
d 

 

60.00±0.58
d 

 

80.00±0.03
d
 100.00±0.00

c 

 

100.00±0.00
b            

                      

   

Untreated 0.00±0.00
a
                                   

 

0.00±0.00
a
         

                           

0.00±0.00
a
                                   0.00±0.00

a
                                      

 

0.00±0.00
a
                         

     

Each value is a mean ± standard error of three replicates. Means followed by the same letter along the column are not significantly different (p<0.05) using New Duncan’s Multiple 

Range Test 

Discussion 

The adverse side effects of synthetic chemical insecticides usage on animals, humans and the environment have 

paved way for the discoveries of more botanical plants as alternatives in the control of insect pests (Isman, 2000). 

Several powders, latex, oils and extracts of different plants have been shown to possess insecticidal activity against 

pests through numerous researches (Ileke and Olotuah, 2012; Ashamo et al 2013 Ileke et al., 2014). 

Phytochemicals are secondary metabolites obtained from plants biosynthesis and have been utilized by plants for 

numerous purposes which includes protection against foreign bodies and defence against pests (Brunetton, 1994). 

Many of these phytochemicals have been reported to have insecticidal properties against varying pests of medicinal 

importance. They include caroliaglycosides, alkaloids, saponins, tannins, and flavonoids (Hana et al., 2006). In this 

present study, it can be seen that Newbouldia laevis contains most of these secondary metabolites (Table 1). Tannins 

are known for their wound healing ability and also used locally to precipitate proteins (Evans, 2009). Alkaloids 

which is used primary by plants as defense also have been reported to have pharmacological activities such as 

antidiarrhoeas, anti-inflammatory and antidiabetic. Flavonoids possess antioxidant activities, antihyperglycaemic 

and anti-inflammatory pharmacological effects (Wagna et al., 1984; Brunetton, 1994). Saponins have hemolytic 

effects as well as antibacterial and antiparasitic effects. Generally, phytochemicals have been reported to possess 

free radical scavenging properties and rejuvenating effects. Kolawole and Akanji, (2013) reported the presence of 

the above stated phytochemicals and its antidiabetic effects on Newbouldia laevis.  

The result obtained in this work showed that plant extracts have significant effect on the mortality of the Anopheles 

gambiae larvae and pupae compared to the controls. Plant extract of the Root showed the highest mortality of the 

insect larvae and pupae throughout the period of exposure. The high mortality of the insect larvae and pupae may be 

attributed to the bio active compounds presents in this plant, which is in accordance to the findings of (Philipson and 

Wright, 1991) who reported the boundary tree, N. laevis to contain alkaloids, saponin, tannins, flavonoids, steroids 

and glycosides. In the previous study (Adeyemi et al., 2015) had reported that boundary (Newbouldia laevis) seeds 

oil in appropriate amount when smeared on the surface of the hand showed excellent repellant action against 



              Proceedings of the 2
nd

 International Conference, The Federal Polytechnic, Ilaro, 10
th

 – 11
th

 Nov., 2020 

 
 

1750  Ifelolu Adeseye Remi-Esan & Oluyinka Ismail Ajayi 

 

Anopheles mosquitoes. They found out that the degree of repellency was in increasing order as the amount of oil 

smeared increased.  

The extract of the leaf and stem bark also had a high mortality against both larvae and pupae of Anopheles gambiae 

and this could also be associated with the type of secondary metabolite present in these plants. At all levels of 

concentrations and periods of exposure, the larvae of Anopheles gambiae were more susceptible to all the plant 

extracts than their pupae. The high mortality effect by these plant extracts could be related to their ability to block 

the spiracles through which the larvae of this insect breath (Kaufmann and Briegel, 2004). Therefore, since the 

larvae of this insect depend solely on their spiracles for breathing, blockage of the spiracle by these oil extracts 

could lead to asphyxiation and subsequent death of the larvae (Akinkurolere et al., 2006, Ileke and Oni, 2011; Ileke 

and Olotuah, 2012). 

Conclusion 

The findings of the present study indicate that the plants extracts used in this work showed high potency to larval 

and pupal mortality and could consequently be used in controlling the prevalence of malaria in developing countries 

such as Nigeria. 
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