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ABSTRACT 

There are a variety of insect and pests that damage stored grains, therefore, the need for better 

conservation with advanced technology, high efficiency, absence of side effects, irradiation 

has been used as an alternative method to control these insects, being completely the opposite 

the chemical treatment, which leaves waste and is not always efficient enough. This study has 

the objective to use the gamma radiation from Cobalt-60 for the control of Sitophilus oryzae, 

in plastic package with previously infested rice and artificially reinfested. In this research was 

used 3 types of samples: “Prato Fino” rice´s package, crystal sugar´s package and 

“Namorado” rice´s package. It were packages (bags) of 10x5cm for each type of sample, 

containing holes for gases exchange. Each pack contained 20g of wholemeal rice and 10 

adult insects of the species S. oryzae. The samples were irradiated with dose of 1 kGy to 

make disinfestations under a dose rate of 0.560 Gy/hour and more the non-irradiated sample 

(control). After irradiation the bags were placed in a glass bottle with the volume of 3 liters 

and it were added 300 adult insects in the same bottle to induce reinfestation. This container 

was closed and after 60 days was calculated the number of living and dead insects existing in 

each package. The experiment was developed in a room with temperature 25 ± 5ºC and 

relative humidity of 60 ± 5%. With the results obtained, it was concluded that the packages 

containing holes for gases exchange from inside to outside of the package showed more ease 

of penetration of insects, while the two packages without holes prevented the reinfestation of 

insects. The dose of 1 kGy was sufficient to induce disinfestations of rice.  
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1. INTRODUCTION 

 
There are many reasons to pack the food, but the main reason is to protect them from 

the environment. If the goal of treatment for radiation is to control the loss by bacterial 

action, then the main function of package is to prevent the recontamination of food, in other 

cases the function can be to prevent the waste or gain of humidity, keeping an atmosphere 

different from the air, protecting the impacts of food or just keep it clean [6].  

 

Besides protecting the food of the environment among other things, the package 

should be economical, inexpensive, attractive to consumers, maintain the shelf-life of food, 

be strong and protect the shape of the product [9].  

 

The dry foods from cereals and grain are products valued by showing appearance and 

flavor characteristics. However, in most cases, they are contaminated with high levels of 

bacteria, fungi, insects in general, that if is not controlled they result in fast damage of foods, 

that can cause serious problems in the health of consumers [8].  

 

Among the insects which attack and destroy these products there are the weevil, 

beetles, belonging to the order Coleoptera [4]. These pests are capable to cause loss to 

products as: weight loss and trade devaluation, loss of nutritional value, contamination by the 

penetration of other bodies such as fungi through openings left by them, presence of mold, 

among others [7].  

 

The package industry has used the radiation to modify the chemical properties, 

mechanical, thermal and barrier of your final product, to extend the application field and to 

meet values. In the United States, 90% of frozen poultry are wrapped in polyethylene film by 

radiation reticulated [8]. This study aimed to use the gamma radiation from cobalt-60 for the 

control of Sitophilus oryzae, in plastic package with rice previously infested and artificially 

reinfested. 
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2. MATERIAL AND METHODS 
 

In this study were used 3 types of samples of packages of rice: “Prato Fino”, crystal 

sugar and rice “Namorado”. Samples were obtained in the retail trade of Piracicaba/SP, and 

taken to the laboratory of Radiobiology and Environment CENA/USP. For each type of 

sample of package were made 6 packages with small holes, containing 20g of wholemeal rice 

and 10 insects, then the packages were closed (capped) and irradiated at a dose of 1 kGy. The 

packaging of the sample of “Prato Fino” rice was assessed in two ways: with the presence 

and absence of holes for gases exchange. After irradiation, all packages were transferred to a 

bottle of 3 liters, with 300 adult insects that were put in the same bottle to induce 

reinfestation. This container was closed and after 90 days were calculated the number of 

living and dead insects existing in each package. The experimental design was completely 

random. The experimental information were submitted to analysis of variance and averages 

compared by Tukey test at 5% level of probability.  

 
3. RESULTS AND DISCUTION 

 

In Table 1 is the development of Sitophilus oryzae L., in treatment and mean number 

of insects during storage after irradiation of the wholemeal rice in the package of the 

“Namorado” rice without holes.  

 

Table 1 - Package of “Namorado” rice without holes.  

Treatament Living insects dead insects 

Control 8a 10a 

1 kGy 0b 10b 

 

The treatments with packages of “Namorado” rice without holes showed significant 

difference between them. It were found 8 living insects in the control sample and no in the 

sample irradiated. Since these results agree with those of [1] [2] when tested the resistance of 

some plastic package used by some distributors to prevented the attack of bean insect 

Zabrotes subfasciatus and Acanthoscelides obtectus. Packages containing the bean Phaseolus 

vulgaris L., black type, were irradiated with a dose of 1 kGy to make the disinfection of 

possible infestation dormant. The results concluded that no larva of Z. subfasciatus and A. 

obtectus penetrated the packages tested. Have not even occurred because some packages 
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were likely resistant to attack this insect, showing that indeed the choice of packages against 

reinfestation is of fundamental importance in the quarantine treatment of grain and products 

stored.  

 

Table 2 show the development of Sitophilus oryzae L., treatment and mean number of 

insects during storage after irradiation of the wholemeal rice packages of the “Prato Fino” 

rice with holes.  

 

Table 2 - Package of “Prato Fino” rice with holes. 

Treatament live insects dead insects 

Control 194a 57b 

1 kGy 126b 10a 

 
 

The Table 2 show that there was a significant difference between treatments, because 

the control sample had 194 living insects and the irradiated sample 126 living insects, so the 

presence of holes in package facilitated the penetration of insects, this show the inefficiency 

of radiation when the reinfestation with insects, accordance with the results obtained by [1].  

 

In Table 3 are the development of Sitophilus oryzae L., mean treatment and mean 

number of insects during storage after irradiation of rice in the full package of crystal sugar 

with holes.  

 

Table 3 - Package of crystal sugar without holes 

Treatment live insects dead insects 

Control 49,0a 9,0a 

1 kGy 0,0b 10,0a 

 
 

The results obtained with the package of crystal sugar show significant differences 

among themselves as to the number of living insects. At the period of 90 days of storage, a 

mean of 49 insects remained live in the control treatment, in sample irradiated don’t have  the 

development of any insect, thus show a synergistic effect of irradiation and package on the 

preservation of the grains of rice, according with [3] who evaluated several packages as a 
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method of protection against invasion of Rhizopertha dominica and Sitophilus granarius in 

storage and found that the package of polyethylene are the best protection in the drilling of 

insects in stored food.  

 

In Table 4 are presents the results of the development of Sitophilus oryzae L., 

treatment and mean number of insects during storage after irradiation of rice in the full 

package of “Prato Fino” rice without holes.  

 

Table 4 - Packaging of “Prato Fino” rice without holes. 

Treatament live insects dead insects 

Control 54,0a 24a 

1 kGy 0,0b 10b 

 
 

The Table 4 show that the package of “Prato Fino” rice, also had significant 

difference between them, were in mean 54 live insects in the treatment control and no for 

treatment with irradiation. Therefore, in this case also the irradiation package were more 

efficient in the conservation of rice throughout the storage period is in accordance with the 

results of [3]. 

 
4. CONCLUSIONS  

 
With this study it is possible conclude that the gamma radiation in the dose of 1.0 kGy 

and a more resistant package, induced synergistic effect, increasing the shelf-life of the grains 

of rice. 
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