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- Compare the larvicidal effect of different plant extracts and nanoparticles 
on mosquitoes 

-Compare the bioefficacy using laboratory  and field larvae and adults 

Green synthesis of silver nanoparticle from Moringa 
oleifera extract and their effect on malaria vector control 

Step 1: Plant selection and synthesis of silver nanoparticle s and biological 
tests 

Introduction 
Malaria remains a devastating disease, affecting 216 million people annually, with 445.000 deaths occurring primarily in children under 5 years old. It is a 
major public health issue in Sub-saharan Africa where Anopheles gambiae is the principle vector of malaria. [1] Plant - mediated synthesis of silver 
nanoparticles is a cost effective and eco-friendly approach for the control of mosquito populations. [2] In this work, we study the activity of silver 
nanoparticles mediated fresh leaf extract of Moringa oleifera against fourth instar larvae of Anopheles gambiae. The standard methods for testing larvicidal 
compounds of WHO have been used. [3] Metabolites of fresh leaves of Moringa oleifera  are  extracted with water and used as reducing and capping agents. 
Silver nitrate (AgNO3) solution is mixed with the plant extract for nanoparticle synthesis. The characterization of the synthesized silver nanoparticles provides 
informations on formation mechanism, characteristic plasmon resonance, nature, size and interface composition as key parameters affecting the activity. The 
percentage of mortality is recorded after 24 and 48h and the LC50 calculated. This application  is an innovative technique using nanoparticles generated by 
plants for vector control, and the first report of Anopheles gambiae larvicidal activity using silver nanoparticles mediated Moringa oleifera leaf extract. 

X-Ray diffraction  shows a pattern of 
AgNPs composed of pure Ag and AgCl 
nanocrystallites.  
The average crystalline particle size of 
35.18 nm for Ag and 46.14 nm for 
AgCl is obtained using the Scherrer 
equation. A quantification of 36% of 
Ag and 64% of AgCl has been 
obtained 

FTIR spectroscopy was carried out to 
determine the potential functional 
groups that are responsible for the 
reduction of silver nanoparticles in 
the leaf (black) and the particle 
(red), the result of FTIR analysis of 
this study show different stretches 
of C-H, C-C, C-O and C-N bonds 
shown at different peaks. 

4 replicates of concentrations 0-7 ppm 
allow the counting of dead larvae after 24 
and 48h 
 
Larvicidal activity on Anopheles have been 
determine using the logit/probit method 
and an extrapolation for the 24h test.   
 
LC50  value of  5.6 ppm have been obtained 
after 48 h 
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Ultraviolet-visible spectroscopy is the 
key method for proving the formation 
of nanoparticles. Time dependant 
aging of plant extract and silver 
nitrate exhibit a silver nanoparticles 
exhibit  characteristic plasmon 
resonance between 440 and 517  nm. 
The particles aggregates with time. 

Step 2: Physical characterization of silver nanoparticles 
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