
 
  

Available online at http://journal-of-agroalimentary.ro 
 

 
 

 
Journal of Agroalimentary Processes and 

Technologies 2010, 16 (2), 250-252 

 
Journal of  

Agroalimentary Processes and 
Technologies 

 
 

 

_____________________________________________ 
Corresponding author: e-mail: camelia.clep@gmail.com 

 
Antioxidant activity of some oat and wheat shoots extract 

consecutive zinc supplementation 
 

Camelia Moldovan1*, Cristina-Elena Toţa2, Nicoleta-Gabriela Hădărugă1,  
Delia-Gabriela Dumbrava1, Mărioara Drugă1, Mirela-Viorica Popa1, Diana Raba1,  

Florin Boltea3, Eugeniu Crăiniceanu4

 
1 Banat’s University of Agricultural Sciences and Veterinary Medicine, Faculty of Food Processing Technology, 

300645-Timişoara, Calea Aradului no. 119 A, Romania. 
2Banat’s University of Agricultural Sciences and Veterinary Medicine, Faculty of Horticulture and Forestry, 

 300645-Timişoara, Calea Aradului no. 119 A, Romania. 
3North University of Baia Mare, Faculty of Sciences, Chemistry Biology Department – 430122- Baia Mare ,  

Victoriei street , no. 76, Romania 
4Banat’s University of Agricultural Sciences and Veterinary Medicine, Faculty of Veterinary Medicine,  

300645-Timişoara, Calea Aradului no. 119 A, Romania. 
 

Received: 19 April 2010; Accepted: 15 May  2010 

______________________________________________________________________________________ 
 
Abstract 

The aim of this work was to assess the antioxidant capacity variation of some cereal’s shoot after 
differential zinc treatment. There were analyzed three types of cereal shoots: wheat and oat. They are 
treated with potable water, distilled water, zinc sulfate and zinc acetate solutions at 50 and 100 ppm Zn. To 
antioxidant activity determination we using the redox couple DPPH• (2,2-diphenyl-1-picrylhydrazyl)/ 
DPPH (2,2-diphenyl-1-picrylhydrazine) method. Zinc adding caused a significant increase of antioxidant 
compounds in plants. 
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1. Introduction 

It is known that oxidation is one of the most 
important free radical producing processes in 
vegetal and animal tissues determining major 
disorders. Free radicals play an important role in 
food degradation because they can oxidize nucleic 
acids, proteins and lipids, causing degenerative 
diseases in animal organisms after their ingestion. 
Antioxidants have a significantly role to delay or 
prevent the oxidation of easily oxidable substrates 
[4,7,8]. 

Plants contain high concentrations of redox-active 
antioxidants, such as polyphenols, carotenoids, 
tocopherols, ascorbic acid and enzymes with 
antioxidant activity, which fight against hazardous 
oxidative damage of plant cell components [5,6].  

 

 
The presence of these substances in the food reduces 
the risk of illness by inhibiting the oxidative 
mechanism that leads to degenerative diseases [7-9]. 

One of the methods which determine the antioxidant 
capacity of the plant extracts has been assessed by 
using spectrophotometric methods with DPPH· (2,2-
diphenyl-1-picrylhydrazyl), which is a stable free 
organic radical with nitrogen being comercial 
available, having maximum absorbance at 517 nm in 
visible spectrum [1,2,5].  

At this lenghwave, DPPH· has a violet colour; when 
this is mixed with substances capable to donate a 
hydrogen atom – antioxidants – it is converted in a 
reduced form (DPPH-H)– yellow colour. 
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 2. Materials and methods 

In this work we determined the antioxidant capacity 
of aketonic extracts of oat and wheat shoots. We 
settled the cereal seeds on a textile support for 
germination.  

  
 

We configured 24 groups (12 with oat and 12 wheat). 
The plant shoots were treated with zinc as acetate and 
sulphate – 50 and 100 ppm Zn and water distilled and 
potable water (table 1). 

After 5 days the shoots were picked up. The aketonic 
extracts were prepared using these samples by 
trituration with seesand. These extracts were then used 
for analyzes.  

For spectrophotometric analyse was necessar: DPPH 
(2,2-diphenyl-1-picrylhydrazyl – free radical, 
solution 1mM DPPH, MP Biomedicals, LLC-
Germany in ethanol; aketone (p.a., 40-67ºC, 
Chimopar, Bucureşti). The records were taken wtih a 
spectrophotometer Perkin Elmer, Lambda 25.  

On the basis of VIS absoption spectra of DPPH with 
different concentration solutions we obtained a 
calibration curve: absorbance (517nm) = f(c,mM) 
(figure 1). In the spectrophotometric vat we introduced 
2,6 ml aketone, 0,3 ml aketonic extract of plant shoot 
and 0,3 ml DPPH; this mix was placed in 
spectrophotometer [1-3]  

Table 1. Groups and the groups name 

 
 

 
Figure 1. Calibration curve of DPPH 

 
3. Results and discussion 

Spectra registered by spectrophotometer are 
presented in figure 2 and figure 3. The lowest 
antioxidant capacity was observed at extracts 
obtained from shoot treated with water (potable 
and distilled). In the case of wheat, the antioxidant 
activity was highest to the extract from shoots after 
zinc sulfate treatment at 50 ppm Zn.  

 

The shoots treated with zinc sulphate at 100 ppm and 
zinc acetate at 50 respectively 100 ppm Zn proved 
more antioxidant capacity comparative with shoot 
treated with water, but lower, comparatively shoots 
treated with solution of zinc sulfate at 50 ppm Zn.  
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It means that zinc sulphate at 50 ppm stimulated in 
the highest degree the synthesis of antioxidants 
compounds in the shoots. 

 
Figure 2. Superposed VIS spectra of wheat extract. 

 

 
Figure 3. Superposed VIS spectra of oat extract. 

 
Figure 4. Antioxidant activity of oat and wheat shoot 

extracts consecutive zinc treatment. 

The antioxidant capacity of the oat shoot was 
significantly higher after zinc treatment 
comparatively with shoot treated with potable and 
distilled water. The lot treated with zinc sulfate at 
50 ppm Zn had the highest antioxidant capacity, in 
both cases (oat of wheat). 

 

 

4. Conclusions 

- zinc supplementing (both forms: acetate or 
sulphate) leads to rise antioxidant activity; 

- even if the physical aspect didnt present any 
differences between the shoot groups, the 
antioxidant activity was modified in only 5 live 
days of treatment; 

- the fertilized with zinc is indicated for a good 
germination, but it is not sufficient for the good 
developing of the plant; the plant shoots looked 
physic identically after this short 5 days 
experiment, as a result of the seed reserves 
minerals, but probably in a longer period of time 
the aspect of the plants could show differences.  
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