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ABSTRACT

This study is completely randomized research aimed to investigate the effects of zinc oxide, copper oxide, and silicon
dioxide nanoparticles on the control of grape (Vitis vinifera cv. Shahroodi) rot caused by Aspergillus niger, Botrytis
cinerea, and Penicillium expansum fungi at room temperature. The results of this research showed that the rotting of
grapes that were infected by A. niger and B. cinerea was greatly inhibited by spraying grape bunches with nano-zinc
oxide and nano-silicon dioxide. The lowest rate of rotting in grapes infected with P. expansum was also obtained by
spraying grape bunches with nano-zinc oxide and nano-copper oxide. Nano-zinc oxide also increased total soluble
solids in grape fruits inoculated with A. niger, although it had no significant effect on grapes inoculated with other
fungi. Also, the results showed that the berry and stem of the grapes which were infected with fungi and treated with
nano-zinc oxide had a better appearance compared to the fruits treated with other nanoparticles and the control.
Furthermore, fruits infected with A. niger, and sprayed with nano-zinc oxide andyhano-silicon dioxide had higher
phenol contents compared to the samples treated with other nanoparticles and control. Anthocyanin content in grapes
infected with B. cinerea and treated with zinc oxide nanoparticles was significantly“higher than™in' controls and
samples treated with other nanoparticles. In grape fruits infected with A. niger and P. expansum, antioxidant activity
was increased by spraying with nano-zinc oxide, and nano-zinc oxidej.and nano-copper c&% respectively.
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Evaluation of the effects of zinc oxide, copper oxide, and silicon dioxide nanoparticles on the control of grape
rot caused by Aspergillus niger Tiegh., Botrytis cinerea Pers. and Penicillium expansum Link. at room
temperature

Extended Abstract

Introduction

One of the most important problems in the postharvest quality of fruits is the control of fungal rot, which leads to
economic losses every year by decreasing fruit quality. Grapes (Vitis vinifera) are among the fruits that are very
sensitive to fungal rot after harvest. On the other hand, due to the risks of using synthetic fungicides and chemicals,
consumer demands for healthy, fresh, and organic foods have increased. Therefore, researchers are seeking safe,
effective, and economical alternative methods. Recently, metal oxide nanoparticles have been proposed as an alternate
due to their strong antimicrobial effects on a wide range of microorganisms. The present study was conducted to
investigate the effect of nanoparticles of zinc oxide, copper oxide, and silicon dioxide on the control of decay caused
by fungi A. niger, B. cinerea, and P. expansum on grape fruit of Shahroudi cultivar at room temperature.

Materials and Methods

This study aimed to investigate the effects of zinc oxide, copper oxide,.and silicon dioxide nanoparticles on the control
of grape rot caused by A. niger, B. cinerea, and P. expansum fungi at reom temperature&This study was done during
2019-2022 at the laboratories of the Horticultural Sciences Department, Faculty of Agmre, Ferdowsi University
of Mashhad. Samples of A. niger and P. expansum were obtained from‘the Eungal Collection of.the Department of
Plant Protection, Ferdowsi University, and the B. cinerea sample (IRAN“2629C) was abtained' from the Iranian
Research Institute of Plant Protection.

Results and Discussion

The results of this research showed that the rotting'of grapes that were infected by A. niger and B. cinerea was greatly
inhibited by spraying grape bunches with nano-zincioxide and n;}ﬁlicon dioxide. The lowest rate of rotting in
grapes infected with P. expansum was also obtained by spraying\grape btinches with nano-zinc oxide (0.16) and nano-
copper oxide (0.25). Nano-zinc oxide also increased total soluble solids in grape fruits inoculated with A. niger
(16.87), although it had no significant effect on grapes ineculated"with other fungi. Also, the results showed that the
berry and stem of the grapes which were infeeied with fungi and treated with nano-zinc oxide had a better appearance
compared to the fruits treated with other nanoparticles and the centrol. Furthermore, Fruits infected with A. niger and
sprayed with nano-zinc oxide and nano-silicon diexide had highek phenol contents (147.66 and 143.33 mg GAE.kg?
fresh fruit, respectively).compared to the samples treated with/other nanoparticles and control (106.66 and 101.66 mg
GAE kg fresh fruit, respectively). Anthocyanin‘eentent in grapes infected with B. cinerea and treated with zinc oxide
nanoparticles was significafitly, higher (1.85 mg cyanidin 3-glucoside.g* fresh fruit) than in controls and samples
treated with other nanoparticles.yn grape fruits’ infected with A. niger and P. expansum, antioxidant activity was
increased by spraying with nano-zine,oxide (48%), and nano-zinc oxide, and nano-copper oxide (43.33% and 42.33%,
respectively). Researchers reperted that treatments based on nano-zinc oxide on apple, peach, and strawberry fruits, in
addition to reducing fruitiret, maintaining levels of soluble solids and titratable (Li et al., 2011a), maintaining fruit
quality, significantly delaying weight loss, firmness, decay percentage, pH and vitamin C content and had positive
effects on maintainingghigher total anthocyanin concentrations and antioxidant capacity (Sogvar et al., 2016). Nano
silicon dioxide n co?n%ﬁion with chitosan greatly improved the quality of longan fruit during storage at room
temperature (Shi gt al.,;"2013). Chitosan/nano-silica coating effectively reduced internal browning and weight loss of
loguiat fruityand maintained high levels of total soluble solids, titratable acidity, glucose, and fructose (Song et al.,
2016).

Conclusien

In general, the results of this study reveal that among the examined metal oxide nanoparticles, zinc oxide nanoparticles
have the great capability to control fruit rots caused by A. niger, B. cinerea, and P. expansum fungi. Also, the grape
berries and the stems which are sprayed with zinc oxide nanoparticles have a better appearance. In addition, zinc oxide
nanoparticles spray led to higher phenolic and anthocyanin content in grapes inoculated with A. niger and B. cinerea
compared to samples treated with other metal oxide nanoparticles and controls. In grapes inoculated with A. niger and
P. expansum, the highest antioxidant activity was obtained by spraying with nano zinc oxide and spraying with nano
zinc oxide and nano copper oxide, respectively.
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