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ABSTRACT 
Ethanolic extract of Zanthoxylum zanthoxyloides was assayed for its insecticidal properties on 
Musca domestica, Callosobruchus maculates, Anopheles mosquito and Sitophilus zeamais. 
1%, 2% and 4% w/v of aqueous solution of the extract was topically administered on the 
insects and mortality was monitored at 15, 30, 45, 60, 90 and 105 minutes intervals. The 
efficacy of the extract as insecticide increases with increasing concentration with 4% solution 
giving the best result in all cases. 4% w/v of the extract killed all the M. domestica, C. 
maculates, Anopheles mosquito and S. zeamais by 75th, 45th, 60th and 45th minutes 
respectively. This suggest that Z.  zanthoxyloides has a great potential as a bioinsecticide.  
Keywords: Ethanolic extract, Zanthoxylum zanthoxyloides, bioinsecticide. 
 
INTRODUCTION 
Synthetic insecticides have become very popular since their discovery in the 1940s because 
of their efficacy, availability and ease of application even on large scale and they constitute 
man’s first line of defence in pest outbreaks[1,2]. Synthetic insecticides have high mammalian 
toxicity, low biodegradability and consequent environmental concerns. Increasing cost of 
synthetic insecticide and dwindling farmers’ income in face of ever decreasing value of 
national currencies have made these insecticides too expensive for the common man. All 
these have called for an alternative to these synthetic products[4].  
 
Peasant farmers all over the world use plant materials for storage of their excess harvest as 
protectants against pest infestation[1, 2, 3, 6, 11, 14, 15]. The past three decades have witnessed 
reawakening in research efforts to ascertain the effectiveness of these plant products. 
Literature available shows over 66 plants from 30 families have been subjected to laboratory 
test for their effects on different store and field pests[10].  
 
The efficacy of Zanthoxylum zanthoxyloides in protecting cowpea in storage has been 
investigated. Root bark of Z. zanthoxyloides caused 100% adult mortality, inhibited mating, 
decreased oviposition[7, 8, 9]. Its acetone extract reduce pairing of males by 100%[8] in 
Callosobruchus maculatus. The efficacy of Z. zanthoxyloides in arresting C. maculates 
infestation cowpea at a level comparable to synthetic insecticide Pirimphos methyl had been 
reported[5]. 
 
It is against the above background that we decided to test the acute toxicity of Z. 
zanthoxyloides on three insects of great medical and agricultural importance; Musca 
domestica, Callosobruchus maculates, Anopheles mosquito and S. zeamais.   
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MATERIAL AND METHODS 
The root bark of Z. zanthoxyloides was obtained from Bida (90 6′ N and 601′ E), Nigeria, dried 
in the open laboratory (at ambient temperature of 26 – 33oC and relative humidity of 55 – 
78%) and finally ground into powder. 500g of the powder was extracted using absolute 
ethanol (BDH England). The extract was concentrated over water bath at 650C and 35g crude 
extract was obtained. 1%, 2% and 4% solution of crude extract was prepared using distilled 
water.  
 
Toxicity test were carried out using standard methods[12, 16,]. Fresh adult insects were 
immobilized by refrigeration for ten minutes. These insects were then individually picked up 
and various concentrations of the extract (0.00%, 1.00%, 2.00% and 4.00% W/V) were 
applied to their dorsal surfaces using a mini dropper. They were then returned to food 
sources and mortality was monitored over 15, 30, 45, 60, 75, 90, and 105 minutes interval. 
The experimental set up for each insect and for each concentration was replicated four times.   
 
RESULTS AND DISCUSSION 
Toxicity test of ethanolic extract of Z. zanthoxyloides on Musca domestica shows that all 
insects were killed by 75th, 90th and 105th minutes after application by 4.00%, 2.00% and 
1.00% extract concentration respectively as shown in figure 1. The 2.00% and 4.00% extract 
killed the entire Anopheles mosquito by the 60th minute while 1.00% extract killed the insect 
after 105th minute (see figure 2). In the case of Callosobruchus maculatus all the insects 
were killed by the 45th, 60th and 105th minutes by 4.00%, 2.00% and 1.00% of the extract 
concentration respectively (figure 3). 1 % ethanol extract of Z. zanthoxyloides killed all the 
Sitophilus after one hour while 2% and 4% ethanol extract killed all the insects by 75th and 
45th minute respectively (figure 4). The trend shows efficacy of the extract is generally in the 
order of 4.00% > 2.00% > 1.00%. 
 
The result is in conformity with earlier works; on acute toxicity of crude root bark powder of 
Z. zanthoxyloides as contact poison on termites[4] and on the efficacy root bark powder of Z. 
zanthoxyloides in arresting C. maculatus infestation cowpea at a level comparable to 
synthetic insecticide Pirimphos methyl [5] and similar direct toxicity effect of pithraj on red 
flower beetle[16] and shyialmutra on rice weevil[13] following order of toxicity 3>2>1%.  
 
CONCLUSION AND RECOMMENDATION 
This research has demonstrated that ethanolic extract of root bark of Z. zanthoxyloides has 
acute toxicity effect on Musca domestica, Callosobruchus maculates, Anopheles mosquito and 
S. zeamais, and can be exploited as a renewable source of biopesticide. There is need for 
identification and isolation of the active insecticidal components of the plant and its 
formulation. This will go along way in the control of these insects of agricultural and medical 
importance.  
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Figure 1: mean mortality rate of extract on Musca domestica 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2: mean mortality rate of extract on Anopheles mosquito 
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Figure 2: mean mortality rate of extract on Anopheles mosquito 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: mean mortality rate of extract on C. maculates 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: mean mortality rate of extract on S. zeamais 
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