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The major method used for synthesis of silver nanoparticles (Ag-NPs) is the chemical wet reduction method. The problem 
with the chemical reduction method is that the synthetic process is expensive and can also have toxic substances absorbed 
onto them. To overcome this, the “green” method provides a feasible alternative. This study demonstrated a green and 
facile approach for one-step synthesis of Ag-NPs at ambient temperature. It was found that gelatin can play double roles in 
the proposed synthesis, including a stabilizer and a reducing agent. Silver ions can be rapidly reduced by gelatin at room 
temperature due to its dominant reducing capacity. The effects of temperature and reaction times on particle size of Ag-NPs 
were studied. The capability in size control can be evidenced by TEM images. The antibacterial properties of the Ag-NPs 
were tested against different gram-positive and gram-negative bacteria. This approach reveals that green mediated method 
is a promising facile route for the size-controlled synthesis of gelatinous colloid Ag-NPs in aqueous solution with good 
antibacterial properties for different applications (e.g., in medical applications).   
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1. Introduction 
 
Synthesis of nanoscale-sized materials with the 

desired quality and properties is one of the key issues in 
current nanotechnology [1]. Today, the “green” synthesis 
of metallic nanoparticles has received increasing attention 
due to the development of eco-friendly technologies in 
materials science [2]. Well-dispersed and ultrafine metal 
nanoparticles, especially transition metals, have great 
interest due to their distinctive physicochemical and 
thermodynamic properties, which have made them suitable 
for use in various fields, such as catalysis [3], optics [4], 
and medicine [5].  In particularly, metal nanoparticles such 
as gold, silver, and copper nanoparticles can show intense 
surface Plasmon resonance (SPR) absorption band in UV-
vis and near infrared (NIR) region [6-8]. Most methods 
have been used to prepare Ag-NPs with desirable SPR by 
chemical reduction method, in which silver ions are 
reduced by chemically e.g., borohydride [9], hydrazine 
[10], ascorbic acid [11], glucose [12], citrate acid [13], 
ultrasonic [14], or photochemical method [15,16]. 

The use of environmentally friendly chemicals and 
solvents is central to materials synthesis and processing, 
considering the green chemistry rules. Natural materials 
such as gelatin, chitosan, proteins, and starch are all 
interesting materials for medical applications because they 
are biodegradable and bioabsorbable with degradation 
products that are non-toxic [17-19]. Gelatin is the protein 
from collagen and has a three-chain helical structure in 
which individual helical chains are stranded in a super-

helix about the common molecular axis [20,21]. Gelatin 
contains positively and negatively charged as well as 
hydrophobic domains folded into a stable, nonnative state 
that minimizes hydrophobic interactions with water (when 
dissolved in it). Colloidal Ag-NPs, displaying very strong 
antibacterial activity against both gram-positive and gram-
negative bacteria including multi-resistant strains [22-24]. 
The antibacterial effect of Ag-NPs as well as colloidal Ag-
NPs or Ag nanocomposites has been seriously investigated 
recently [25-28], mostly due to the growing bacterial 
resistance to common antibiotics. Bactericidal activity of 
Ag-NPs may help in reducing infections when treating 
burns [29] as well as in preventing bacterial colonization 
of prostheses and catheters [30,31]. In this work, we have 
reported on the synthesis of Ag-NPs with gelatin as a 
reducing agent and capping agent. One of the advantages 
of this method is being able to use renewable materials 
like gelatin, which is eco-friendly agent. 

 
2. Materials and methods 
 
2.1 Chemicals 
 
All reagents in this work were analytical-grade and 

were used as received without further purification. AgNO3 
(99.98%) was used as a silver precursor, and was provided 
by Merck, Germany. Gelatin (type B) was used as a 
stabilizer and a reducing agent for the preparation of Ag-
NPs and was purchased from Sigma-Aldrich, MO, USA. 
All solutions were freshly prepared using double distilled 
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4. Conclusion 
 
We demonstrate a facile and effective approach for 

the synthesis of antibacterial Ag-NPs by green chemistry 
method. By this method, the Ag-NPs with diameter of 
below 10 nm can be synthesized through a one-step 
procedure at ambient conditions. The results reveal that 
the gelatin molecules can exhibit double-functional role in 
our proposed approach, including a reducing and a 
capping agent. This preparation method is eco-friendly and 
may be extended to other noble metals, such as Au, Pd, 
and Pt, and may possibly find different additional 
medicinal and industrial applications. 
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