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Abstract—Highly stable and homogeneously dispersed amino 

acid coated silver nanoparticles (ANP) of ≈ 10 nm diameter, ranging 
from 420 to 430 nm are prepared on AgNO3 solution addition to gum 
of Azadirachta indica solution at 373.15 K. The amino acids were 
selected based on their polarity. The synthesized nanoparticles were 
characterized by UV-Vis, FTIR spectroscopy, HR-TEM, XRD, SEM 
and 1H-NMR. The coated nanoparticles were used as catalyst for the 
reduction of methylene blue dye in presence of Sn(II) in aqueous, 
anionic and cationic micellar media. The rate of reduction of dye was 
determined by measuring the absorbance at 660 nm, 
spectrophotometrically and followed the order: Kcationic > Kanionic > 
Kwater. After 12 min and in absence of the ANP, only 2%, 3% and 6% 
of the dye reduction was completed in aqueous, anionic and cationic 
micellar media respectively while, in presence of ANP coated by 
polar neutral amino acid with non-polar -R group, the reduction 
completed to 84%, 95% and 98% respectively. The ANP coated with 
polar neutral amino acid having non-polar -R group, increased the 
rate of reduction of the dye by 94, 3205 and 6370 folds in aqueous, 
anionic and cationic micellar media respectively. Also, the rate of 
reduction of the dye increased by three folds when the micellar media 
was changed from anionic to cationic when the ANP is coated by a 
polar neutral amino acid having a non-polar -R group. 
 

Keywords—Silver nanoparticle, surfactant, methylene blue, 
amino acid.  

I. INTRODUCTION 

HE unusual properties of noble metal nanoparticles as 
compared to their bulk properties has been a field of 

tremendous interest due to their electronic, optical and 
antimicrobial properties with applications as catalysts, sensors, 
bio-probes, drug delivery vehicle and many more [1]-[7]. 
Among the nanoparticles of noble metals, silver nanoparticles 
have distinctive optical, electrical, and thermal properties. 
They are incorporated into products ranging from 
photovoltaics to biological and chemical sensors. Its high 
electrical conductivity is utilized for making conductive inks, 
pastes and fillers while, its novel optical properties is utilized 
for applications including molecular diagnostics and photonic 
devices. Its antimicrobial properties are used for antimicrobial 
coatings in many textiles, wound dressings, and biomedical 
devices, providing protection against microbes. 

The formation, stability, and activity of nanoparticles rely 
not only on their shape and size controlled distribution, but, 
also on their synthesis root. Many techniques and methods 
have been adopted for preparing metallic nanoparticles of 
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various kind, including polyol processes [8], borohydride 
reduction [9], solvent extraction–reduction [10], sonochemical 
methods [11], photolytic reduction [12], radiolytic reduction 
[13], laser ablation, and microemulsion [14]. However, 
synthesis of nanoparticles using natural products such as leaf 
extract, flower extract, seed extract and gum as reducing and 
capping agents [15]-[20] is one of the most cost effective, 
environmental friendly and easiest techniques. Nowadays, 
there is a demand for new synthetic methods, which are 
environmentally benign, using less harmful chemicals. Thus, 
we have used neem gum as a reducing, and stabilizing agent 
for the synthesis of highly stable and small sized silver 
nanoparticles. We herein report a greener approach for the 
design and synthesis of water-soluble amino acid coated silver 
nanoparticles (ANP): AG, AT, AAA and AL with glycine 
(neutral non-polar), L-tyrosine (neutral polar), L-aspartic acid 
(acidic polar) and L-lysine (basic polar) respectively. The 
amino acids were selected based on their polarity, thereby 
affecting the compactness of the silver nanoparticles internal 
atomic arrangement. The ANP were used as catalyst for the 
reduction of cationic dye methylene blue (MB) reduction.  

II.  MATERIAL AND METHODS 

A. Materials  

All the chemicals used were of AR grade. The aqueous 
solution was prepared in double distilled water of 7·10-7 S·cm-

1 conductivity. Silver nitrate (AgNO3), methylene blue, 
glycine, L-tyrosine, L-aspartic acid and L-lysine were 
purchased from Sigma Aldrich. The neem gum (NG) was 
collected from neem trees inside the university campus. The 
crude NG was first dissolved in water and then filtered using 
Whatmann filter paper. After filtration, the supernatant NG 
solution was centrifuged at 14000 rpm for 30 min to settle 
down any big particle. After centrifugation, the NG 
supernatant was dried at 338.15 K for 48 hrs and the dried 
product was powdered and used for the reduction of Ag+ ions 
into Ag0. All chemicals were used as such without any further 
purification.  

B. Synthesis of Silver Nanoparticles Using NG 

To a 10 mL 8% (w/v) aq. solution of NG, 10 mL 50 mM aq. 
solution of AgNO3 was added drop wise and stirred in dark for 
5 min at 1000 rpm. To this, 10 mL 0.1 M aq. amino acid was 
added drop wise and the solution was further stirred for 5 min 
at 1000 rpm in dark. The solution was then transferred to a 
100 mL RB flask and stirred for 20 min at 500 rpm, 
maintaining the reaction temperature at 373.15 K. The color of 
the solution changed from light yellow to dark reddish brown 
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