
Citation: Baroi, A.M.; Toma, D.I.;

Vlaicu, A.; Enascuta, C.E.; Fistos, T.;

Matei, R.I.; Fierascu, R.C.; Fierascu, I.

Green Approach to Synthesis of

Silver and Gold Nanoparticles from

Shoots and Pomace Waste Extracts.

Proceedings 2023, 90, 2. https://

doi.org/10.3390/proceedings2023090002

Academic Editors: Mihaela Doni,

Florin Oancea and Radu Claudiu

Fierăscu

Published: 5 December 2023

Copyright: © 2023 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

proceedings

Abstract

Green Approach to Synthesis of Silver and Gold Nanoparticles
from Shoots and Pomace Waste Extracts †

Anda Maria Baroi 1,2,*, Daniela Ionela Toma (Sardarescu) 3,4, Alexandru Vlaicu 1 , Cristina Emanuela Enascuta 1 ,
Toma Fistos 1,3, Roxana Ioana Matei (Brazdis) 1,3, Radu Claudiu Fierascu 1,3 and Irina Fierascu 1,2

1 National Institute for Research & Development in Chemistry and Petrochemistry (ICECHIM),
202 Spl. Independentei, 060021 Bucharest, Romania; alexvlaicu16@yahoo.co.uk (A.V.);
cristina.enascuta@gmail.com (C.E.E.); toma.fistos@icechim.ro (T.F.); roxana.brazdis@icechim.ro (R.I.M.);
fierascu.radu@icechim.ro (R.C.F.); irina.fierascu@icechim.ro (I.F.)

2 Faculty of Horticulture, University of Agronomic Sciences and Veterinary Medicine of Bucharest,
59 Marasti Blvd., 011464 Bucharest, Romania

3 Faculty of Chemical Engineering and Biotechnology, National University of Science and Technology
Politehnica Bucharest, 1-7 Gh. Polizu Str., 011061 Bucharest, Romania; ionela.toma93@yahoo.com

4 National Research and Development Institute for Biotechnology in Horticulture, 117715 Stefanesti, Romania
* Correspondence: anda.baroi@icechim.ro
† Presented at the 19th International Symposium “Priorities of Chemistry for a Sustainable Development”,

Bucharest, Romania, 11–13 October 2023.

Keywords: grapevine waste; natural extracts; phytochemicals; green synthesis; nanostructure;
characterization

Introduction: The annual accumulation of viticultural and winery waste products has
a negative impact on the environment and the economy, since their composition contains
organic substances, different heavy metals, an acidic pH, and an increased salinity [1].
On the other hand, in the composition of these wastes, there are various quantities of
bioactive compounds (phytochemicals) that can be exploited in different industries, such
as the cosmetic, medical, or food industries. The phytochemicals present in the waste
extracts that are directly involved in the phytosynthesis of metallic nanoparticles (NPs) are
phenolic compounds, namely, flavonoids, terpenoids, or other biomolecules [2]. The aim
of the current study is to use the rich extracts in phytoconstituents, obtained via different
extraction methods (microwave, ultrasound, and temperature-assisted extractions) from
vine shoots and pomace in order to phytosynthesize silver and gold nanoparticles (NPs).

Materials and methods: The high levels of biomolecules present in Feteasca Neagra
vine shoots, and Muscat Otonel and Feteasca Neagra pomace extracts, have contributed to
a reduction in metal ions leading to the formation of metallic nanomaterials. In order to
determine the most efficient way of phytosynthesizing nanoparticles, different ratios be-
tween extracts and metal-containing solutions have been studied. The formation of metallic
NPs has been monitored via UV–Vis spectrometry in the wavelength range of 300–700 nm
(Figure 1). The properties and morphologies of the obtained nanostructures have been eval-
uated using analytical characterization techniques (UV–Vis spectroscopy, X-ray diffraction,
X-ray fluorescence) and microscopic techniques (scanning electron microscopy).
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Results: 

 

Figure 1. UV–Vis spectra of the synthesized AgNP from Feteasca neagra shoot extract. 

Conclusions: The UV–Vis spectra of AgNP and AuNP present the characteristic 
absorption peaks between 417 and 420 nm for silver and between 540 and 545 for gold, 
respectively. The XRD and XFR spectra confirm the synthesis of AgNP and AuNP. 
According to scanning electron microscopy, both AgNP and AuNP present a uniform 
dispersion in solution. 
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Figure 1. UV–Vis spectra of the synthesized AgNP from Feteasca neagra shoot extract.

Conclusions: The UV–Vis spectra of AgNP and AuNP present the characteristic ab-
sorption peaks between 417 and 420 nm for silver and between 540 and 545 for gold,
respectively. The XRD and XFR spectra confirm the synthesis of AgNP and AuNP. Accord-
ing to scanning electron microscopy, both AgNP and AuNP present a uniform dispersion
in solution.
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