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Oxidative Stress and Antioxidant Activity of Three Grapevine
Cultivars under Low Temperature

Shima Sadat Beheshti Rooy*, Mehdi Ghabooli, Rouhollah Karimi
Grapevine Production and Genetic Improvement Department, Iranian Grape and Raisin Institute, Malayer
University
“Corresponding Author: shima_beheshti@yahoo.com

Abstract

In this research the changes in the concentration of membrane lipid peroxidation and
hydrogen peroxide as biological markers of membrane destruction and oxidative stress and
antioxidant enzymes activity of catalase, peroxidase, ascorbate peroxidase of three vitis vinifera
cultivars including ‘White Sultana’, ‘Flame Seedless’ and ‘Red Sultana’ subjected to cold
temperature stress in a programmable cooling are investigated. After 15 leaves stage in average, the
grapevine plants were subjected to cold stress regimes (4, 0 and -4 °C) and compared with control
plants (24°C). A clear increase in malondialdehyde (MDA), and H202 concentrations was observed
with decreasing temperature from 4 to -4°C in all grapevine cultivars. Upon exposure to cold stress,
the MDA and H202 of ‘Red Sultana’ were found to be lower compared to ‘White Sultana’ and
‘Flame Seedless’. Under 0°C condition, ‘Red Sultana’ had the highest peroxidase and catalase
activities, which was approximately two-fold higher than those of all other cultivars. In general,
lower oxidative reaction was observed in the cold tolerant cultivar, which is correlated to the higher
activity of antioxidant enzymes under cold stress in this cultivar.
Keywords: Antioxidant activity, Grapevine, Cold stress, Cooling chamber.
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