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1. Introduction – Zinc oxide nanoparticles (ZnO-NPs) are of great interest due to unique properties that 

would favor their use in such as agriculture, medicine, and environmental remediation [1]. The fact that 

NPs are normally obtained by chemical routes - in processes that generate 

polluting effects on the environment - has motivated the structuring of 

methods that allow reducing this impact. To this end, green chemistry 

principles have been considered: incorporating the use of plant extracts as 

a reducing medium, in a process known as green synthesis [2]. The use of 

this methodology would reduce the potential toxicity of ZnO-NPs and 

reduce the environmental impact of bioproducts [127]. In the present work, 

a methodology was structured that allowed obtaining ZnO-NPs, through a 

green route, using an extract of garlic (Garlic onium).   

 

 

 

2. Experimental - The methodological development involved the use of zinc acetate, as a precursor of 

the cation, and its dissolution in the garlic extract. To modify the pH of the system, NH4OH was added 

slowly and progressively until a pH of 8 was reached. The precipitate obtained was allowed to age in the 

mother liquid and subsequently underwent several redispersion processes, in fresh extract, using a high 

shear. The dry solid obtained at the end of the process was characterized using conventional techniques: 

XRD, TEM and IR and Raman spectroscopy.  

 

 

3. Results and Discussion – The synthesized solid was found to have an amorphous structure, according 

to the XRD results. TEM microphotography showed that the primary particles were nanometric in size 

and with some degree of agglomeration. IR spectroscopy results revealed the characteristic bands of ZnO 

( 500cm-1) and garlic biomolecules, while, the Raman spectroscopy indicated that in the synthesized 

ZnO there was a high concentration of defects, lattice disorder and phononic confinement, in general, 

with the presence of surface optical phonons and surface carbon.  

 

4.Conclusions - The process used, considering the principles of green chemistry, allowed obtaining 

amorphous ZnO-NPs, coated with garlic biomolecules. These NPs, with the indicated characteristics, 

would favor their use in fields such as agriculture, medicine and environmental remediation.  
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Image  1.  XRD of ZnO synthesized by a 

green pathway. 
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