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ABSTRACT 
 
 

The garlic samples were irradiated in a facility with  60Co sources, at absorbed dose values of 0-0,15 kGy. 
The detection method utilized for the identification of the irradiated garlic was biological comet assay. 
The samples were classified post-irradiation several times. The irradiated samples showed high strand 
breaks of DNA exhibiting comets of several forms, while the not irradiated and lower dose samples 
showed a behavior like round shape and light comets. Significant differences were found for higher 
absorbed dose values at 0.06 kGy, this absorbed dose value is corresponding with the applied dose value 
at this food in order to avoid the germination.  
 
 
 

1. INTRODUCTION. 
 
 

Food irradiation has been recognized and regulated as an effective technology in many 
countries, as a disinfestations treatment it allows different levels of quarantine security, 
broad spectrum to control of many pathogenic  and spoilage organisms with minimal 
change to the food. [1] 
 
The acceptance, control and promotion of the irradiation are very variable, even in 
countries that permit, partial or totally, your commercialization. In any event the 
availability of methods in order to detect the process of irradiation results necessary and 
beneficial. [2] 
 
From the decade of the 80’s carried out efforts of investigation destined at develop 
methods for the detection of irradiated foods, the bases of detection of these methods 
are the effects that produce the ionizing radiations in the material, causing chemicals, 
physics and biological changes. [2]  



 
 

In 1996 the European Committee for Standardization (CEN) adopted several methods 
based on electron spin resonance ESR, spectroscopy, gas chromatography, 
Termoluminescence, Chemiluminescence and DNA Comet Assay. [3, 4, 5, 6] 
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The majority of foodstuffs contain DNA. The large molecule of DNA is a particularly 
sensitive target to ionizing radiation, leading to its fragmentation either by single-or 
double-strand breaks [7]. The DNA Comet Assay is a simple technique and inexpensive 
technique which only takes a few hours. [8]  
 
 The irradiation of garlic is authorized in 23 countries worldwide. The irradiation dose 
for sprout inhibition of garlic depends on the time of irradiation after harvest (1-2 
months), when the bulbs are in the dormancy period, low doses, of 20-60 Gy, may be 
sufficient for 100% inhibition of sprouting. [9] 
 
This present paper shows the results of identification study with comet assay of 
irradiated garlic and examine the possibility for identification sample at various times 
post irradiation. 
 
 

2. MATERIALS AND METHODS. 
 
 
2.1. Samples. 
 
The garlic samples are classified for the Research Institute for Food Industry (RIFI), 
identified with their respective absorbed dose and storage at 25 oC. 
 
2.2. Irradiation of samples. 
 
The samples were irradiated in Center of Technological Applications and Nuclear 
Development (CEADEN) using an irradiation facility, type PX-γ-30, with 60Co sources, 
with a dose rate of 15 Gy/min. The Fricke dosimeter was used for the control of the 
absorbed dose.   The levels of adsorbed dose applied were from 60; 80; 90; 100 and 150 
Gy with a non-irradiated control. 
 
2.3. Comet assay. 
 
The comet assay was carried out   according to Cerda et al., 1997, [8] and European 
Standard-DNA Comet Assay EN 13784 [5].  The staining of slide carried out with silver 
nitrate.  The results were expressed in Arbitrary Units. The experiments were carried 
out three times 1 day, 1 and 2 month post irradiated. 
     
 

3. RESULTS AND DISCUSSION. 
 

The comet cells were classified on morphological bases as illustrated in the Fig. 1, 
where the cells with round forms were classified as grade 1 and the cells that have 
greater formation lengthened in cone forms or comets were classified as grade 4. 
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                      Grade 1                Grade 2            Grade 3          Grade 4 
 

   Figure 1. Photography of comet types (1-4) in irradiated garlic samples. 
 
 
 
The Fig. 1 shows the gradual increment of the fragmentation of DNA molecule for the 
effect induced by the action of gamma radiation; the cells were characterized 
morphologically for grades according to the damage caused at the same. Some intact 
cells with different shapes and lengths were observed in control, however, for irradiated 
sample, no intact cells were observed. The irradiated samples at high absorbed doses of 
90 Gy, of grade 4, were noticeable by visual inspection at slide under the microscope.  
                                  

Figure 2. Identification of irradiated 
garlic samples at different post- 

irradiation time.
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The Fig. 2 show the results of the comet assay analysis in Arbitrary Units (AU) in 
function of the gamma radiations for the five studied absorbed dose and the control, for 
the first day, 1 and 2 month post-irradiation storage at environmental. 
 
 The results obtained during the experiments of the identified samples in the extractions 
of the first day, they showed a significant difference with relation at control and the  
absorbed dose of 80 Gy, dose that meets within the range recommended in order to 
achieve a 100% of the sprout inhibition [9]. In studies carried out by other authors, in 
identification of irradiated garlic, they have gotten similar results for the absorbed dose 
of 60 Gy, with typical comets that increase with the dose of radiation, besides there is a  
correlation of the extensive migration of the fragments of DNA with the dose of applied 
radiation also [10]. 
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The evaluation of the comet types in garlic samples permitted to evaluate quickly 
irradiated   and non-irradiated samples. 
 
However the difference of the samples identified at the month of irradiation they were 
obtained at the dose of 60Gy and the samples of the 2 months did not maintain the 
correlation of the damage at the DNA with the dose. The AU was incremented in all the 
cases for the higher grade of morphology so much for the identifications of the first day 
of extraction like for the several times of identification. These results are in agreement 
with similar studies reported in the literature [11], where the natural degradation of the 
DNA could decrease or increase for the metabolic changes that occurs during the 
storage conditions. 
 
On the other hand, it point out  that studies carried out of identification  garlic samples 
applying methods of germination, thermoluminescence and photostimulated 
luminescence have been fulfilled. Where the method of germination showed differences 
between the samples at 4 days after irradiation, the photostimulated luminescence 
method, EN 13751, utilized in those studies do not contribute conclusive results for the 
identification. However the thermoluminescence method demonstrated to be sensitive 
for the identification of the irradiated samples although the amount of silicate minerals 
from the garlic bulbs was very small [9]. 
 
 

4. CONCLUSIONS. 
 
 
In the first day post irradiation was determined the detection of the damage in the DNA 
starting from a dose absorbed value of 80 Gy. 
 
At the month post irradiation the irradiated samples were detected at a dose absorbed 
value of 60 Gy. However at 2 months of detection a good correlation of the AU was not 
obtained, for which not achieve to differentiate the longitudinal forms of the comets 
obtained between the samples with damage induced by the radiation and the damage 
obtained in the controls. 
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