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Abstract 

The activity increase of the antioxidant defense system, due to negative effects of 

environmental stressors, develops over a long period of time, a process called adaptation.  

Many agricultural plants of subtropical origin (eg, corn, rice, tomatoes, peppers, squash, 

cucumbers etc.) are also grown in the temperate zone, but in less optimal conditions. In this case, the 

reproduction of these plants must also take into consideration selecting genotypes tolerant to the new 

conditions, and through them creating tolerant varieties  

The elevated levels of the reactive oxygen species (ROS), determine the significant increase of 

the antioxidant enzymes’ activity, a process by which the plants are protected against the damaging 
effects of the oxidative stress. 
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INTRODUCTION 

 

   In literature, there are some data obtained from superior plants, 

according to which low temperatures determine a severe photoinhibition, 

under the influence of the available photosynthetic radiation (Kremer 1988, 

1994).  

             Based on the data available from the literature, we questioned 

whether the low temperatures and UVB influence induce changes dependent 

on the spectrum used on the antioxidant system on plants (Ankley et al. 

1994). 

     Radiation UV belongs to the invisible solar spectrum, having a 

wavelength ranging from 100 to 400 nm, but the maximum mutagenic effect 

has UV radiation with a wavelength of 258 nm because the DNA absorption 

spectrum corresponds to that wavelength.(Bötteher et al 1998.) 

             The UV-B level reaching organisms should not be equal to the 

range of light spectrum (Antofie et al 2010,Apahidian et al, 2004)   

In recent years, considerable interest has been shown regarding the 

UV radiations in the aquatic systems from regions with low temperatures, 
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where there can be noticed a significant increase in the UVB level (280-310 

nm) resulting from the depletion of the protective ozone layer. 

(Borowska.et.al,1987,Bornman et al 1984) 

  Our experiments we sought to answer the question whether the 

treatment with UV-B type radiations, of different wavelengths of 280-310 

nm, under low temperature conditions (6-8 0C), has a stressful effect on 

plants and induces the activation of the antioxidant enzymes, and if there are 

differences in this regard between the control and treated plants.(Rajendiran, 

et al 2004, Rab. et al,1996 ) 

   UV-B radiations act on biological media through oxidative 

mechanisms, correlated with the formation of reactive oxygen species such 

as singlet oxygen, hydroxyl radicals (OH-), superoxide anions (-O2-), 

hydrogen peroxide (H2O2).( Bötteher, et al 1987  ) 

    It is believed that cellular changes, including those caused by UV-B 

radiation of different wavelengths, are associated with overproduction of 

reactive oxygen species such as superoxide (O2-) and hydrogen peroxide 

(H2O2) (Madronich., et al, 1994).  

   During the transport of electrons to molecular oxygen, or in the 

hydroxylation and oxygenation reactions, toxic products can be formed by 

the partial reduction of oxygen, highly reactive capable of destroying the 

biological activity of some macromolecules. (Prewitt, 1970, Raicu 1997) 

  Along with the destructive effect that free oxygen radicals produce in 

plants, they also appear to have a critical role in cellular transduction signals 

(Quaite et al 1994). 
 

MATERIAL AND METHOD 
 

In order to extract and evaluate the activity of the enzymes, 0.5 g of 

plant material (leaves without the main nervure) was triturated with quartz 

sand, adding 2.5 ml of MgCl2 solution, with a concentration of 3 mM, cold, 

EDTA 1 mM, containing 0.5 mM of TRIS-HC1 (pH 7.4) buffer solution, in 

a chilled mortar.  

The homogenized mixture was centrifuged (4°C, 20 minutes, 1500 

rpm), then the supernatant was divided into Eppendorf tubes. Until 

measurements were due, the samples were stored on ice, measurements 

being conducted at room temperature. 
 

RESULTS AND DISCUSSION 
 

When plants are subjected to a biotic or abiotic stress, the reactive 

oxygen species will accumulate excessively leading to the oxidative 

alteration of the cells. In this respect, the antioxidants and the antioxidant 

enzymes function to interrupt the uncontrolled oxidation in each organ. 
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Fig. 1. The degree of change of the antioxidant system enzymes’ activity in the plant 

extract of Zea mays L., hybrids Helga and ZP471, under the influence of the UV-B type 

radiation and of low temperatures 

CONCLUSIONS 

 

 The studied UVB spectrum determines the increase of the APX 

concentration from the plant extract at low temperatures, indicating the high 

level of peroxide at the cellular level, compared to the plants irradiated 

under normal temperature circumstances. 
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We should note that in the specialty literature there is no data regarding the 

complex characterization of the 287 nm UVB effect, and our data bring an 

important contribution to the characterization of the UVB spectrum from a 

biochemical point of view. 
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