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A study of seasonal vareation effects on enzymatic antioxidants activities of three Citrus
species in the North of Iran.
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Abstrac

Evaluation of antioxidants levels as indicators at different seasons (various temperatures) of
species can be determined behavior pattern of species. In this study enzymatic antioxidants
changes of leaves were measured during four seasons. Leaves from Sour orange, Sweet lime and
Satsuma mandarin were collected in four temperatures ranges: 15-18, 27-30, 12-15, 2-5 and as
spring, summer, autumn and winter respectively then was measured Peroxidaz and Catalaze
enzymes, antioxidant capacity and total protein. The results showed that autumn leaves had the
higher amount of catalase, proxidase, antioxidant capacity and total protein comparing summer
samples. Then enzymes, antioxidant capacity proteins decreased during winter, whereas
decreased during spring season. Satsuma mandarin appeared the highest amounts of catalase
during winter and summer while sour orange found the highest ascorbate proxidase in spring and
summer. lime showed the highest proxidase activity during three seasons. The results means that
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the highest activities of enzymes and total protein appeare during autumn. It seems that
temperature of spring and autumn was growth temperature suitable for often species, and showed
higher antioxidant and protein levels .It decreas in winter related to sensibility of this species to
temperatures lower from 12°.
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