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Abstract: 

 This work investigated the larvicidal properties of the leaf extracts of yellow bush (Lupinus arboreus) on mosquito. The 
leaves of Lupinus arboreus and mosquito larvae were collected from Ihiagwa and Nekede, Owerri, Imo State respectively 

using sterile containers. The leaves were washed, air dried and ground into powdery form. Fifty grams (50 g) of the sample 
was soaked in 250 ml of ethanol and shaken at regular intervals. After 48 hours of soaking, the percolates were then filtered 

using whatman filter paper and the solvent (ethanol) evaporated using rotary evaporator to obtain ethanol extract of Lupinus 

arboreus. Phytochemical studies were also conducted qualitatively to identify the presence of bioactive chemical constituents. 
The results showed that all the mosquito larvae were weakened after 10-20 minutes of observations at different concentrations 

of 20 ml/15 ml, 40 ml/15 ml, 80 ml/15 ml and 160 ml/15 ml obtained from stock solutions made from 5 g of extract in 15 ml 
of distilled water. The mortality rate of the larvae after 24 hours at different concentrations ranged from 2-10. The highest 

mortality rate occurred at 160 ml/15 ml. The mortality rate of mosquito larvae after 48 hours ranged from 5-15. The 

concentration of 160 ml/15 ml again recorded the highest mortality rate of 15 mosquito larvae while 20 ml/15 ml 
concentration had the least mortality of 5. Phytochemical constituents such as glycosides, flavonoids and steroids were 

abundantly present, while phenol and alkaloids were also present but in trace amounts. The result obtained in this study has 

given hope in the race to find an effective, eco-friendly means of controlling or killing mosquito larvae. Therefore, Lupinus 
arboreus could be used at high concentration in controlling mosquito larvae. 
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I.           INTRODUCTION 

Plants have been classified as essential sources of medicinal 

agents for centuries and a huge number of novel drug 

components have been isolated from natural plant sources. 

Many of these plants and their extracts have been used in 

traditional medicine. (Ohadoma et al. 2010, Nwankwo and 

Egede, 2016). 

Larvicides are chemical substances or group of insecticides 

used to kill larvae of insects and prevent them from maturing 

into biting adults that may cause diseases. Larvicides usually 

applied, such as dichioro-diphenyl-trichioroethane (DDT), 

pyrethruim, heptachlor, diedrin and lindane have been used in 

the past to achieve this control measures (Nwankwo and Egede, 

2016). The commonly and repeatedly used larvicides are fuel 

oils, kerosene and insecticide formulations. Synthetic organic 

larvicides, although very efficacious to target species such as 

mosquitoes can be detrimental to a variety of animal life 

including man (Chaithong et al. 2006), reported that 

organophosphate temphos which is a larvicide usually used in 

breeding site, though slightly toxic to target organisms, may 

cause headache, loss of memory and irritability to man (Bowers 

et al. 1995). Besides, the incessant use of chemical insecticides 

has often led to the disruption of natural biological control 

system, and outbreak of insect species as noted by (Chaithong 

et al. 2006). Moreover, these chemicals could be carcinogenic, 

mutagenic and teratogenic. 

It is commonly assumed that plant-based repellents are safer 

than Diethyl-meta-toluamide (DEET) because they are natural. 

However, some natural repellents are safer than others, and it 

cannot be assumed that natural equates to safety (Trumble, 

2002). DEET has undergone stringent testing and has a good 

safety profile. An estimated 15 million people in the U.K., 78 

million people in the U.S.A. and 200 million people globally 

use DEET each year (Koren et al. 2003). Provided that DEET 

is used safely, i.e. it is applied to the skin at the correct dose 

(such as that in a commercial preparation) and it is not 

swallowed or rubbed into the mucous membranes then it does 

not cause adverse effects (Veltri et al. 1994). DEET has been 

used since 1946 with a tiny number of reported adverse effects, 

many of which had a history of excessive or inappropriate use 

of repellent (Koren et al. 2003). Its toxicology has been more 

closely scrutinized than any other repellent, and it has been 

deemed safe for human use, including use on children, pregnant 

and lactating women (Veltri et al., 1994). In contrast, plant-

based repellents do not have this rigorously tested safety record, 

with most being deemed safe because they have simply been 

used for a long time (Hinkle, 1995). It is also commonly 

believed that plant based repellents are better for the 

environment than synthetic molecules. While plant volatiles are 

naturally derived, distillation requires biomass energy, 

extraction commonly uses organic solvents that must be 

disposed of carefully, growing the plants uses agrichemicals, 

such as fertilizers and pesticides (unless sourced from a 

sustainable and organic source) (Johnson,1998). However, if 

carefully practiced, cash cropping of plants used for repellents 

provides a vital source of income for small scale farmers in 

developing countries and can have beneficial environmental 

impact when planted in intercropping systems to prevent soil 

erosions (Isman, 2000). 

The aim of this work is to investigate the larvicidal properties 

of the leaf extracts of Yellow bush (Lupinus arboreus). 
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II. METHODS 

Sample Collection:  

The leaves of Lupinus arboreus were collected from Ihiagwa 

village, in Imo State and the mosquito larvae obtained from 

Umerim in Nekede, Owerri, and cultured and reared in the 

laboratory.. 

Sample Preparation:  

The leaves of Lupinus arboreus were washed and air dried. The 

dried leaves were ground into powdery form using a blender. 

Fifty grams (50g) of the sample were soaked in 250 ml of 

ethanol, and properly shaken at regular intervals. After 48 hours 

of soaking, the percolates were then filtered using whatman 

filter paper and the solvent (ethanol) were evaporated using 

rotary evaporator to obtain ethanol extract of Lupinus arboreus. 

 

Larvicidal Activity 

The mosquito larvae used for the study were obtained from a 

colony of mosquitoes cultured and maintained in the laboratory. 

The larvae were fed with yeast powder and transferred to 

another clean plastic bowl and the water aerated with the aid of 

muslim cloth, used in covering the bowl. Larvicidal activities 

on the mosquito was assessed by the standard methods of WHO 

(1996). The larvicidal activity for different concentrations 

(20%, 40%, 80% and 100%) of the ethanolic extracts of leaves 

of Lupinus arboreus was assayed. Twenty (20) larvae were put 

into four (4) different empty plastic containers. 

Preparation of Stock Solution of Leaf Extract  

Several stock solutions were prepared by dissolving 5 g of the 

solid extract of leaves of Lupinus arboreus in 15 ml of distilled 

water to obtain extract concentration of 0.33 g/ml. From the 

stock concentrations 20ml/15ml water, 40 ml/15 ml, 80 ml/15 

ml and 160 ml/15 ml were prepared by making up with distilled 

water. The larvae were exposed to the different concentrations 

and observed at 24 hourly intervals. 

Phytochemical Screening  

Phytochemical studies was conducted qualitatively to identify 

the presence of bioactive chemical constituents such as 

alkaloids, flavonoids, terpenoids and steroids, saponins, 

tannins, phenolic compounds and cardiac glycosides. 

Phytochemical analysis was done according to the methods 

described by Edeoga et al. (2005). 

 

III. RESULTS 

Table 1: Larvicidal properties of the leaf extracts of Lupinus 

arboreus on the test organisms  

 

 

 

 

 

 

 

 

 

 

 

Table 2: Phytochemical properties of yellow bush (Lupinus 

arboreus). 

 

 

 

 

 

 

 

 

 

Key: +++ = (High); ++ = Moderate; + = trace amount. 

 

IV. DISCUSSION 
Ethanolic extract of Lupinus arboreus (yellow bush) was 

screened and examined for phytochemical properties and 
larvicidal activities against mosquito larvae. The Lupinus 
arboreus leaf extract exhibited high larvicidal activity on 
mosquito larvae at high concentration as seen in table 1. All the 
mosquito larvae were weakened after 10-20mins at different 
extract concentrations of 20 ml, 40 ml, 80 ml and 160 ml 
respectively in 15 ml water. The mortality rate of the larvae after 
24 hours at different concentrations ranged from 2-10. Two (2) 
mosquito larvae after 24hours at 20ml concentration, 4 larvae 
died at 40 ml, 7 larvae died at 80 ml and 10 larvae died at 160 
ml/15 ml concentrations. 

The highest mortality rate occurred at 160ml/15ml 
concentration with mortality rate of 10 larvae per day while the 
concentration of 20ml/15ml had the lowest mortality rate. This 
study was supported by the study of Zhishen et al. (1999) whose 
work showed that the mortality effects of most plant extracts as 
bio-insecticides is dependent on their concentrations. 

The mortality rate of mosquito larvae exposed to the extracts 
after 48 hours ranged from 5-15 larvae. Five (5) mosquito larvae 
died at 20 ml concentration, 7 died at 40 ml, 10 died at 80 ml 
and 15 larvae died at 160 ml concentration. The concentration 
of 160 ml/15 ml recorded the highest mortality rate of 15 
mosquito larvae while 20ml/15ml concentration had the least 
number of mosquito larvae of 5 that died. 

Table 2. shows the phytochemical properties of the leaf 
extract of Lupinus arboreus (yellow bush). Phytochemicals 
obtained are glycosides, flavonoids, steroids, tannins, phenol 
and alkaloids. The result also reveals that glycosides, flavonoids 
and steroids were high in the extract, while phenol and alkaloids 
were present in trace amounts. The findings of this study were 
collaborated by Kinnane, (2009), who carried out phytochemical 
analysis on the extract of Lupinus arboreus and established the 
presence of saponins, glycosides, alkaloids, protein, resins, 
tannins, terpenes, steroids, flavonoids abundance, moderate or 
in trace amounts. 

The present result proved that at a longer period and at higher 

concentration, the mortality rate of mosquito larvae increased 
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which is to say that the crude extract of Lupinus arboreus could 

be effective in killing of mosquito larvae at high concentrations. 

 

 

V. CONCLUSION 

The result obtained in this study has given hope in the race to 

find a soluble and effective means of controlling or killing 

mosquito at the larval stage. The results also revealed that at a 

higher concentration and longer time interval, higher mortality 

rate of larvae is recorded. Lupinus arboreus possesses very 

important phytochemical properties in abundance, moderately 

or trace amounts that may have contributed to its effective 

larvicidal activities on mosquito.. 

 

 

VI. RECOMMENDATION 

Lupinus arboreus could be used at high concentration in killing 

of mosquito larvae since it has been proved in this study to be 

effective at high concentration. There should be more studies 

on the environmental benefits of Lupinus arboreus.  
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