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Bioaccumulation radioactivity of five wheat grain varieties (three local and 

two imported) was investigated by using high-resolution gamma 

spectroscopic system employing (NaI), in addition to some chemical 

properties of these grains were studied. The obtained results show that (Al-

Zhara׳a and Zer) brands have greatest moisture percent with mean value 

(9.37±0.097 and 9.19±0.188), respectively. The Zer brand recorded highest 

value of gluten 22.52±0.36 mg/gm.  

 

The obtained results of the radioactivity measurements of the five wheat 

grains were show that the levels of radioactive materials in the studied 

samples are below the detection levels (BDL).  
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Introduction 
 According to World Health Organization estimates that 70% of human food comprises cereals and legumes [1]. 

Wheat is the most important crop in the world. In 2010, world production of wheat was 651 million tons, making it 

the third most-produced cereal after maize (844 million tons) and rice (672 million tons), In Iraq 27% of farm land 

invests for wheat cultivation, and 33.33% of these lands located in resume watering region and 66.6% in the 

irrigated land [2]. There are many evidences that radioactive elements transfer from soil to plants, transfer factor 

(TF), this parameter is necessary for environmental transfer models which are useful in prediction of the 

radionuclide concentrations in agricultural crops for estimating dose intake by man [3].Natural environmental 

radioactivity arises mainly from natural radionuclides, such as 
40

K and nuclides from 
238

U, 
235

U and 
232

Th series and 

their decay products which occur at trace levels in all ground formations [4]. Nuclear fission associated with atomic 

weapons using, manufacturing and testing provides another important source of soil contamination, the important 

fission fragment is 
137

Cs, which is strongly absorbed and retained by the soil particles and vegetations [5]. As well as 

production of fertilizers from natural phosphate can lead to the redistribution of uranium and other radionuclides in 

the environment and to increased radiation exposure. It was found that organic substances and non crystalline clay 

minerals were responsible for accumulation of uranium derived from fertilizers [6]. 

The transfer of radionuclides from farm soils to human bodies may be harmful if the maximum dose is exceeded [7 

and 8]. A situation which may cause serious health problems to human beings. For example, once radionuclides 

accumulate in human body tissues at higher levels than the standard limit, they may cause severe health problems 

such as cancer. Also, when 
226

Ra is deposited in bone tissue, it has a high potential for causing biological damage 

through continuous irradiation of human skeleton over many years and may induce bone sarcoma [9, 10 and 11]. In 

this framework radioactivity of three varieties of local and two imported wheat were examined using NaI gamma ray 

spectroscopy. 
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Materials and methods: 
Sample collection:  

Three samples of local wheat (BB10, BB19 and BB20) collected from General Company of Mills, Al-Huryha 

warehouse beside two imported samples bought from the local markets (Zer and Al-Zahara׳a) were studied. 

Radioactive assessment and physicochemical properties determination such as total protein, moisture, ash and wet 

gluten were studied for each sample. 

Moisture determination method: 

Moisture was examined according to method was cited by [12]. 

Total protein determination test: 

Total protein was identified by using Coomassie Brilliant Blue G-250 method [13]. 

Ash determination assay: 

Ash was measured by following method cited in [14]. 

Gluten determination assay: 

Manual washing for wheat dough was followed to calculate gluten concentration [12]. 

Radioactive measurement: 

The radioactivity measurements were performed by a high-resolution gamma spectroscopic system employing 

(NaI), while plant samples prepared according to methods cited in [15].   

Statistical analyses:  

Complete randomized block design was applied to calculate statistical differences between the different varieties of 

wheat by using SPSS software program at P≤ 0.05.   

 

Results and discussion: 
All chemical properties for five studied wheat varieties were summarized in table (1). From results that imported 

wheat (Al-Zhara׳a and Zer) have greatest moisture percent in mean (9.37±0.097 and 9.19±0.188) respectively with 

significant differences at p≤0.05, while Zer brand was record highest value of gluten 22.52±0.36 mg/gm, with 

significant differences in p ≤ 0.05. In spite of its effects on wheat allergy, gluten gives the dough required elasticity, 

helping it rise and keeps its shape and often gives the final product a chewy texture and the wheat quality depending 

on gluten ratio.  

 

 

Table (1): some chemical analyses of five varieties of wheat 

Varieties  Moisture % Ash  % Protein  

mg/gm 

Gluten  

mg/gm 

BB10 

 

7.79±0.42a 0.39±0.06a 1.2±0.05a 21.42±0.88a 

BB19 8.97±0.13b 0.39±0.065a 1.4±0.19a 20.85±0.16b 

BB20  8.79±0.21b 0.38±0.06a 1.07±0.165b 21.29±0.25a 

Zer  9.19±0.188c 0.68±0.03b 1.22±0.09a 22.52±0.36c 

Al-Zhara׳a 9.37±0.097c 0.603 ±0.046b 1.4±0.19a 21.6±0.93a 

 Each number represent Mean ± DS for triplicates. 

 Different letters refer to significant differences at p≤0.05.   

 

 Radioactivity assay for five wheat varieties (flour) refers to lack of activity for all brands, this may be due to devoid 

of cultivated soil from radinuclides or due to its activity below the detection limits, because of the activity in the 

plant is concentrated in the roots and only about 1–2% was distributed in the grains, as well as that transfer factor of 

radionuclides from soil to plants depending on many conditions like climates, soil types and vegetation parts. The 

previous studies show that U was more preferable taken by the wheat roots compared to Th, because U may be more 

mobile in the soil and more bioavailable compared to Th [16]. 
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