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ABSTRACT 

Nanoparticles such as gold, silver, zinc, which are the building blocks of nanotechnology, which have 
a wide range of applications in medicine, drug release systems, pharmacy, agriculture, can be 
synthesized in an environmentally friendly, economical and biocompatible way using green synthesis 
technique. In the green synthesis of silver nanoparticles, plants or plant-based products are widely 
used due to the bioactive components they contain. Honey is one of the important natural products 
that can be used in the synthesis of silver nanoparticles with its phenolic components and sugars. In 
this study, the potential of sunflower honey, which is weaker than chestnut and oak honey in terms of 
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bioactive components, for the synthesis of silver nanoparticles was determined. The synthesized 
sunflower honey-based silver nanoparticles (SH-AgNPs) were characterized and then their antioxidant 
activity and inhibition of myeloperoxidase and collagenase enzymes, which play an important role in 
wound healing, were determined. It was determined that the synthesized nanoparticles gave maximum 

scavenging activities and ferric reducing capacity (FRAP) of the synthesized nanoparticles were 

obtained show that sunflower honey has the potential for use in the field of nanotechnology.

Keywords: Biological synthesis, Silver nanoparticles, Nanotechnology, Antioxidant activity, Enzyme 
inhibition 

 

EXTENDED ABSTRACT 

Objective: Since metals such as gold and silver find 
a wide range of applications in biology, medicine, 
environment and industry, their use in studies has 
been increasing day by day. The physicochemical 
properties of silver nanoparticles are of interest to 
many researchers. Nanoparticles can be 
synthesized using chemical or physical methods. 
However, the so-called green synthesis method 
using plants, yeasts, bacteria and fungi is important 
because it enables environmentally friendly, 
nontoxic and high purity synthesis. Chemical and 
physical methods can successfully produce pure, 
well-defined nanoparticles, but these techniques are 
more expensive, energy consuming and potentially 
toxic to the environment. Therefore, biological 
synthesis (green synthesis), which is an 
environmentally friendly, economical and rapid 
synthesis method, is of great interest. 

Materials and Methods: Sunflower honey-based 
silver nanoparticles were obtained according to the 
method described by Keskin (2022). Accordingly, a 
20% (w/w) honey solution was prepared from 
sunflower honey purchased from a local beekeeper 
in Bilecik city. Then, the formation of nanoparticles 
was observed by mixing 0.005M AgNO3 solution with 
sunflower honey solution at a ratio of 1:1 at room 
temperature with a magnetic stirrer at a constant 

FRAP, myeloperoxidase and collagenase enzyme 
inhibition properties were determined. 

Results and Discussion: The optical properties of 
the synthesized nanoparticles were determined 
using UV-Vis spectrophotometer. It was observed 
that the obtained nanoparticles gave maximum 
absorbance at 440 nm. The reduction of silver ion to 
metallic silver was also observed by the color 
change. The optimum pH and temperature values  

required for synthesis were determined. It was 
observed that the size of the obtained nanoparticles 

scavenging activity and ferric reducing capacity 
(FRAP) of the obtained nanoparticles were 

respectively. The amount of inhibition of 
myeloperoxidase and collagenase enzymes of the 

Conclusion: Silver nanoparticles are materials that 
have the potential to be used in a wide range of fields 
from medicine to agriculture with their properties. 
The synthesis of silver nanoparticles using 
environmentally friendly green synthesis technique 
is very popular. In this study, sunflower honey, which 
has lower biological activity than honey such as 
chestnut and oak, was used in the green synthesis 
of silver nanoparticles. The synthesised 
nanoparticles were characterised using different 
techniques and their biological activities were 
determined. It was found that the obtained 
nanoparticles inhibited myeloperoxidase and 
collagenase enzymes, which have an important role 
in wound healing, to a good extent and the 
nanoparticles showed very good antioxidant activity.
It is also possible to determine the potential use of 
the obtained nanoparticles in different areas.
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. SH-    Figure 1. Synthesis of SH-AgNPs 
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 SH-AgNPs sentez Figure 2. Effect of extract concentration on SH-AgNPs synthesis 

 

 

. SH-AgNPs sentezine pH etkisi   Figure 3. pH effect on SH-AgNPs synthesis 
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 SH-    Figure 4. Effect of temperature on the synthesis of SH-AgNPs 
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   Figure 5. FTIR spectrum of sunflower honey extract 
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 SH-    Figure 6. FTIR spectrum of SH-AgNPs supernatant 

 

 

 SH-    Figure 7. SEM image and histogram of SH-AgNPs 
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 SH-AgNPs EDX profili   Figure 8. EDX profile of SH-AgNPs 

 

Eld  radikal aktivite olarak 
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 -AgNPs demir indirgeme kapasitesi   Figure 10. Iron reduction capacity of sunflower 
honey and SH-AgNPs 

 

 

 

-AgNPs enzim inhibisyon    Figure 11. Enzyme inhibition properties of 
sunflower honey and SH-AgNPs 
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Tablo 1. 
Table 1. Some properties and applications of silver nanoparticles synthesized using different honey sources 
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