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ABSTRACT: The irradiation has been applied frequently in seeds conservation, to obtain reduction of 
losses caused by physiologic processes, besides reducing the microbial load. However, the irradiation 
process for X-rays is not a common practice in seeds; for that, is necessary to study that process, in 
order to know irradiation effect on the soy seeds quality. The objective of this work was to verify the 
irradiation effect of X-rays and the storage period on the water, oil and protein contends of soy seeds 
(Glycine max L.) variety Emgopa 302. The experiment was represented by the combination of two 
factors: X-rays dosage with four irradiation levels [0, 50, 65 and 70 kV] and storage period in 
laboratory atmosphere with five levels (0, 15, 30, 45 and 60 days).  The water content, oil and protein 
in seeds were assayed in the beginning and every 15 days of storage. The results showed the seeds 
quality stayed unaffected in irradiation function in the beginning of the experience, with alterations 
after 15 days, was verified a quality decreasing with the increasing of the X rays dosage. The soy 
seeds irradiated had reduced quality in elapsing of the storage period.  
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INTRODUCTION: The Brazilian soy production for 2007 was approximately in 58,256 million tons 
(IBGE, 2007), 11.3% larger than produced in 2006. The agricultural expansion of this leguminous 
does of Brazil second world producing largest of soy, losing to the United States of America. Brazil 
makes an effort to assume the world leadership in this seed production, not only for the growing 
importance that the soy started to occupy in the Brazilian economy, but, above all for being a valuable 
proteins and oil source for human feeding. The impact of the Brazilian super harvest leads the soy 
storage for long periods and, with this, the risk of contamination of the product. In that way, is 
necessary to study new technologies that allow maintaining the soy quality during storage. The 
irradiation has been applied frequently in the foods conservation, although still little published in 
Brazil, that conservation process, it has been recommended by FAO. It is an effective cold 
pasteurization method, with advantages as efficiency of natural losses control caused by physiologic 
processes (germination, precocious ripening and aging) besides to eliminate or to reduce 
microorganisms, parasites and curses, without causing any damage in irradiated seeds, also turning 
them safer to the consumer, wihtout leave toxicant residues and, therefore, it is not pollutant 
(ARTHUR, 1997; VILLAVICENCIO et al., 1997). This work aimed at to verify irradiation effect of 
X-rays and the storage period on different levels of water, oil and protein of soy seeds of variety 
Emgopa 302. 
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METHODOLOGY: The experiments were performed at the Research Laboratory of Academical 
Unit of Exact Sciences and Technological of Goiás State University, in Anápolis/GO. Soy seeds were 
used of variety Emgopa 302, of Embrapa-CTPA/GO, divided in four samples containing five kg of 
seeds each. Seeds of three samples were irradiated with Faxitron X-rays, Hewlett-Packard (I model 
MX-20), staying sample seeds without irradiation, used as control sample. The irradiation conditions 
were 50, 65 and 70 kV in a time of exposition of 0.2 second to 200 MA. The distance lenses/target, 
was regulated 0.5 m, including the thickness of 0.01 m of the soy seeds, doing the radiation incidence 
field the bunch surpassed the margins of the object in 0.02 m, guaranteeing the homogeneity. All the 
samples were conditioned in plastic sacks and stored by a period of 60 days in laboratory atmosphere 
(without temperature and air relative moisture control). In the beginning (period zero) and during the 
period of storage of 15 in 15 days samples of seeds of the different samples were collected stored for 
the determination of the centesimal composition. The water content, oil and of proteins were assayed 
using the INSTITUTO ADOLFO LUTZ (1985) methods. The experiment was realized in entirely 
randomized design, in mixed factorial outline 4 x 5, four levels of dosage of X-rays (XR = 0, 50, 65 
and 70 kV) and five storage periods (SP = 0, 15, 30, 45 and 60 days), with three repetitions. The 
variables moisture, oil and protein that characterized the seeds quality were submitted to variance 
analyses and the study of regression polynomial (GOMES, 1987). 
 
RESULTS AND DISCUSSION: The irradiation application no affected the chemical composition; all 
these samples presented tenor of water, oil and of protein showed de same contend as the begin of the 
experiment. The water loss in samples irradiated with 50 and 65 kV was larger in elapsing of the 
storage (Figure 1a), indicating smaller losses in larger dosages of X-ray. However, the application X-
ray levels above 70 kV is not justifies once the value water of all the samples is close indicating that 
without irradiation the seeds can present larger tenors of water during the storage. The Figure 1b 
shows tendency the dynamic balance with the moisture relative so that the tenors of water in the 
experience not showed significant differences.  
 
 

 
 
FIGURE 1. Water contend of soy seeds of variety Emgopa 302 irradiated by X-ray and 

storage for a period of 60 days. 
 
 
Is necessary to consider the importance of appropriate protein tenors and oil in the soy seeds, because 
these are responsible for the determination the quality and amount of final products, as the bran and 
the soy oil (HURBURGH JÚNIOR et al., 1990; OLIVE TREE, 2003). The irradiation and the storage 
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altered little the oil contends, however they caused protein losses committing the soy quality. In the 
Figure 2a is verified that for the dosage of 50 kV, in 15 and 30 days of storage, was obtained the 
smallest oil contend. Already in the Figure 2b, is observed that the oil contend increases with the days 
of storage, in all the applied dosages, explained by the water loss the product during the storage.  
 
 

 
 
FIGURE 2. Oil contend of soy seeds of variety Emgopa 302 irradiated by X-ray and storage 

for a period of 60 days. 
 
Is noticed, in the Figure 3a, that the protein decreases to 50 kV, indicating that this dosage is harmful 
for the seeds, making to lose your protein value. The losses are smaller when irradiated to 70 kV. In 
the Figure 3b, the decreasing this contend is verified in function of storage period. The irradiation of 
65 and 70 kV not altered the protein contend in the first 15 days, while the 0 kV stayed unaffected to 
the 30 days, decreasing later. 
 
 

 
 
FIGURE 3. Protein contends of soy seeds of variety Emgopa 302 irradiated by X-ray and 

storage for a period of 60 days. 
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CONCLUSION: Under condition of realization of this work, can be concluded: the irradiation 
application does not change the initial chemical composition from the seeds of soy from variety 
Emgopa 302; dosages of x-rays minors of 70 kV decrease in quality of soy seeds from variety Emgopa 
, decreasing of water, oil and protein contents in function storage period , being the dosage of 50 kV 
the most hurtful ; the storage period decreasing the water, oil and  protein contents. The oil content 
increases by while the water contents and protein decrease. 
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