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ABSTRACT  

This paper reports the activity of an oxidative enzyme superoxide dismutase the time 

of flowering. The results on effect of increasing concentrations of chloride and sulphate 

salinization on the activity of enzyme superoxide dismutase are discussed in detail. The study 

showed that in var. ICTP-8203 and var. Shradha, the activity of SOD increased linearly with 

increase at  all levels of NaCl and Na2SO4 salts over the control. However, the activity of 

SOD was much more in var. ICTP-8203 than var. Shradha. This reflects that var. ICTP-8203 

has more powerful antioxidant system than var. Shradha. 
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INTRODUCTION  

Plants regulate various aspects of their growth in a synchronised form with a high degree of 

organisation involving a co-ordination of many components. Regulation of various metabolic 

processes has direct control with respect to regulation of enzymatic catalysis, action and 

transport of metabolic products. To understand the metabolic activities, it becomes necessary 

to study multi-enzyme systems, because metabolic processes in plant system occur due to 

specific enzyme activity.  

In living cells the intense chemical activity occurs due to activity of numerous specific 

enzymes, which leads to consideration of interdependence of physiological processes [1] 

Under saline conditions, growth is not only related to osmotic and nutritional effects but also 

to the disturbances in their normal physiological and metabolic processes [2], [3].  It is also 

indicated that under stress, salt induces decrease or increase in enzyme activity [4] which in 

turn reflects several metabolic processes.  

The biochemical processes within the leaf cells generally regulate the growth and 

development of plants. But toxicity influences early metabolic changes, such as synthesis of 

enzymes, to a greater extent [5]. The adaptation of glycophytes to saline soil in adverse 

conditions is possible mainly because of changeability of their metabolism and chemical 

properties of the protoplasm. Oxidative, photosynthetic and photorespiratory enzymes are 

given importance because of their various interrelationships in the process of growth and 



International Journal of Advanced Scientific and Technical Research           Issue 4 volume 2, March-April 2014 

Available online on   http://www.rspublication.com/ijst/index.html                                              ISSN 2249-9954 
 

R S. Publication, rspublicationhouse@gmail.com Page 830 
 

development. Physiologists and Biochemists have tried to correlate the possible route of 

these enzymes to relative metabolic processes of the plants under saline conditions.  

 

 MATERIALS AND METHODS  

Plant material: Activity of the oxidative enzyme superoxide dismutase (EC 1.15.1.1) was 

estimated at the time of flowering. Fully expanded and physiologically active third leaf of the 

plant growing in control and at various levels of chloride and sulphate salinities was used to 

assay the activity of enzymes.  

Enzyme Extraction: Superoxide dismutase activity was estimated according to the method 

mentioned [6]. Enzyme extract for superoxide dismutase (SOD) was prepared by grinding 1 g 

of leaf tissues in pre-chilled mortar and pestle with 10 ml of chilled 0.1 M phosphate buffer 

pH 7.5 containing 0.5 mM EDTA. The brie was filtered through cheese cloth and the filtrate 

was centrifuged in a refrigerated centrifuge for 15 min at 20,000 g. The supernatant was used 

as enzyme extract.  All operations were carried out at 4 
o
C.      

Enzyme Assay: The 3.0 ml reaction mixture contained 13 mM 

methionine, 25 mM nitroblue tetrazolium chloride (NBT), 0.1 mM EDTA, 50 mM phosphate 

buffer pH 7.8, 50 mM sodium bicarbonate and 0.1 ml enzyme.  Reaction was started by 

adding 2 M riboflavin and placing the tubes below 15W fluorescent lamps for 15 min. The 

reaction was stopped by switching off the light and covering the tubes with black cloth. 

Tubes without enzyme developed maximal colour. A non-irradiated complete reaction 

mixture that did not develop colour served as a blank. Absorbance was recorded at 560 nm 

and one unit of enzyme activity was taken as that quantity of enzyme, which reduced the 

absorbance reading to 50% in comparison with the tubes lacking enzyme.  The enzyme assay 

was carried out at 27 2 
0
C. Estimation of enzyme activity was done from three samples of 

the material and three times from each extract. 

RESULTS  

The results on effect of increasing concentrations of chloride and sulphate salinization 

on activity of enzyme superoxide dismutase is shown in fig1 

 

 
 

         Fig:1: Effect of NaCl and Na2SO4 salinities on the activity of enzyme SOD in bajra  

 

From the data it is evident that in var. ICTP-8203 and var. Shradha, the activity of 

SOD increased linearly with increase at all levels of NaCl and Na2SO4 salts over the control. 

However, the activity of SOD was much more in var. ICTP-8203 than var. Shradha. This 

reflects that var. ICTP-8203 has more powerful antioxidant system than var. Shradha. 
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DISCUSSION 

 During normal conditions, reactive oxygen species (ROS) are efficiently scavenged 

by antioxidant systems. When plants are subjected to environmental stresses such as drought, 

temperature, air pollution, heavy metals, pesticides, soil pH and pathogen attach, the balance 

between the production of ROS and the antioxidant quenching systems is likewise shifted in 

favour of ROS accumulation, with oxidative damage resulting in the plant. 

 According to earlier report [7], it showed   that toxic H2O2 accumulates in cells under 

NaCl stress. H2O2 is potentially toxic and can also to form highly toxic hydroxyl radical (OH) 

via the Haber-Weiss reaction [8]. Active oxygen species, such as superoxide radical (O2
-
), 

hydrogen peroxide and hydroxyl radical can cause lipid peroxidation and consequently 

membrane injury, protein degradation, enzyme inactivation, pigment bleaching and 

disruption of DNA strands [9] [10] [11]. Consequently the detoxification of the superoxide 

radical and hydrogen peroxide is of prime importance in any defence mechanism. Plants 

protect cells and sub-cellular systems from the cytotoxic effects of these active oxygen 

radicals by using enzymes such as superoxide dismutase (SOD), ascorbate peroxidase, 

glutathione reductase, catalase and metabolites like glutathionebvgfr-54, ascorbic acid, -

tocopherol and carotenoids [12]. Modulation in the activities of these enzymes may be 

important in plant resistance to environmental stresses. 

SOD is in the family of metaloenzymes and catalyses the disporportionation of super 

oxide (O2
-
) to molecular oxygen and H2O2 [13]. SOD removes superoxide and hence 

decreases the risk of hydroxyl radical formation via the metal-catalysed Haber-Weiss-type 

reaction. As reported earlier [14], SOD activity significantly increased in Citrus  sinensis  due 

to salt stress. In shoot and root the total activity decreased with increase in salinity.  The 

increase in enzyme activity with external salinity may be due to increased synthesis of 

enzyme. The increased SOD activity in A. marina might be useful for adaptation under 

conditions requiring prevention of peoxidation membrane lipids.     

It was reported that when exposed sunflower (Helianthus annuus L. cv. SH222) plants 

to 25, 100 and 150 mm KCl stress, decreased SOD activity was observed under all stress 

condition [15]. Increased SOD activity was reported in sunflowers and maize plants under 

ammonium nutrition and salinity stress [16]. In cotton cultivars Guazuncho and Pora grown 

in nutrient solution containing 50, 100, and 200 mol. M-3 NaCl concentrations for 21 days 

and observed that the SOD activity in Pora increases with the increase in the intensity of 

NaCl stress [17] but salt treatment had no significant effect on this enzyme activity in 

Guazuncho. It was observed that in the calli of moth bean (Vigna aconitifolia L.) cv. Jadia, 

Jwala and RMO-40 grown under salinity, the activity of SOD increased with increase in the 

concentration of the salt[18].  

From the results it is evident that in var. ICTP-8203 and var. Shradha activity of 

enzyme SOD increased linearly with increase in all levels of NaCl and Na2SO4 salts over the 

control. But the activity of SOD was highly stimulated in var. ICTP-8203 than var. Shradha. 

SOD. must have catalysed the disproportionation of superoxide  (O2
-
) to molecular oxygen 

and H2O2. This would decrease the risk of hydroxyl radical formation from superoxide via 

the metal- catalysed Haber-Weiss type reactions in both the varieties. However, this system is 

more powerful in var. ICTP-8203 than var. Shradha. 
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CONCLUSION 

As the activity of SOD was much more in var. ICTP-8203 than var. Shradha, it is 

safely concluded that var. ICTP-8203 has more powerful antioxidant system than var. 

Shradha. 
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