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hydrogen peroxide (H,0,), hydroxyl radical (OH *) and singlet oxygen
(*0,), are amongst the most reactive compounds known to be produced
during heavy metal stress [21]. ese protective enzymes include
antioxidant enzymes such as superoxide dismutase (SOD), peroxidases
like ascorbate (APX) and guiacol (POD) peroxidase. SOD is located in
various cell compartments and catalyzes the disproportionation of two
O, radicals to H,0O, and O,. Ascorbate peroxidase is primarily located
in chloroplast and cytosol and it is the key enzymes of the ascorbate—
glutathione cycle that uses ascorbate as reducing substrate for H,0,
detoxi cation. However, hydrogen peroxide is also toxic to cells. In plant
cells, the most important reducing substrate for H,0, detoxi cation
is ascorbate [22]. Inorganic As was the major species in plants, and
mycorrhizal inoculation generally decreased concentrations of arsenite
[As (I11) in maize roots and concentrations of As (111) and arsenate As
(V)] in the shoots. However, attention has not been given to understand
the mechanism of tolerance in the plant.  us, it was thought to be of
more relevance to study the e ect of Arsenic on the antioxidant levels
in the plant of Zea mays. It is obvious that these results are more reliable
to understand the mechanism of action in living plant under laboratory
conditions.

Materials and Methods

Experimental setup and design

Seeds of Zea mays L. var. Ruchi (cv. SRHM 445) were procured from
Sri Rama Agri- Genetics (India) Pvt. Ltd., Kurnool Andhra Pradesh.
e disinfected seeds of maize were germinated in plastic trays, placed
between blotting sheets moistened by modi ed 30% Hoagland’s nutrient
solution supplementing with 5 ug ml* of Fe-EDTA [23]. A er 7 d of
growth, three uniform size seedlings (6-8 cm) were transferred to glass
beaker (250 ml) containing 100 ml of 30% Hoagland’s nutrient solution.
e plants were placed in the beaker allowing only the roots to remain
submerged in the nutrient solution and the aerial parts of the plants
were erect and exposed to light. Under such conditions, the plants were
allowed to grow for another 7 d for normalization. e glass beakerswere
covered with black coating in order to restrict the roots from exposure
to light and this condition was maintained throughout the experiment.
e di erent concentrations (5 ppm and 10 ppm) of Sodium arsenite
and Sodium arsenate were prepared in 10% Hoagland’s solution using
ferric chloride (FeCl,
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Statistical analysis

e whole experiment was set up in the randomized block design.
All the data were subjected to an analysis of variance (ANOVA) using
Microso Excel 2010 followed by least signi cant di erence (LSD)
between treatments to test the signi cance as compared to control. e
correlation coe cient (r) signi cant at 5% level (p<0.05) was evaluated
between various physiological parameters of the plants. Similarly,
the correlation coe cient (r) was also calculated between various
antioxidant parameters and MDA content in both parts of the plants
[35].

Results
E ect on malondialdehyde (MDA) content

e level of peroxidation was measured as MDA content which was
considered as a general indicator of lipid peroxidation. In leaves, the
level of lipid peroxidation was signi cantly increased at higher exposure
treatments (10 ppm). e maximum signi cant (p<0.05) increases of
51.69% (7 d Aslll) and 66.47% (14 d Aslll) were observed in leaves,
respectively as compared to controls. e results were compared

between di erent exposure treatments, which showed decrease in
MDA content of 31% and 6.9% in the leaves a er 7 d As [V] and 14d
As [V] at all the metalloid concentration as compared to controls.
Malondialdehyde (MDA) is 0 en used as an indicator of peroxidation
of membrane lipids in plants (Figure 1).

E ect on the activities of some antioxidant enzymes

e activities of these enzymes in leaves of the plant subjected to
metal stress are presented in Figure 2. In leaves (Figure 2), an increase
in SOD activity was found with increase in metal concentrations except
14 d As [V] as compared to their respective controls. In leaves, SOD
activity increased with increase in metal concentrations with maximum
stimulation of 22.56% (p<0.05). e maximum decrease of 13% was
recorded respectively at 14 d As [V] at 10 ppm as per graphical analysis
(Figure 2). In the present experiment, an increase in the SOD activity
was found in the leaves, [36] also reported an increase in SOD activity
in Fe treated plants of Hydrilla verticillata.

e peroxidase activity has been assayed with guiacol as universal
substrate. An increase, all POD activity of the leaves (Figure 3) was
found with increase in metal concentrations exceptat 7 days As[V]. e

Lipid peroxidation

Figure 1: The MDA content (mmol g* fw) in leaves of the Zea mays
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maximum increase of 51% (7 d As [111]), 46% (14 d As [I11]) and 18.6%
(14 d As [V]) but only decreased of the 46.7% (7 d As [V]) at 10 ppm
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