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ABSTRACT 

 
Tomato is one of the most consumed fruits in the world and also one of the agricultural products with 

most losses due to its high perishability. Nevertheless, there are only a few studies on the post-harvest life 

of tomatoes and therefore are still many undefined parameters related to the treatment and shelf life of 

different cultivars of that fruit. Its contamination occurs from the pre-to post-harvest crop. The diseases 

caused by foodborne pathogenic microorganisms are a serious public health problem. The bacteria of the 

Enterobacteriaceae are responsible for large outbreaks of gastroenteritis in humans that may occur due to 

bacteria per se or by toxins produced by them. Thus, the development of technologies that make the food 

safe for human consumption has been growing in recent years. Preservation methods employ physical or 
chemical processes. Among such methods, irradiation is a preventive treatment for food safety. Irradiation 

can reduce post-harvest losses by killing insect pests in fruits, grains, spices, or by reducing food spoilage 

organisms by inhibiting the sprouting of plants and delaying the ripening of fruits. The objective of this 

research was to evaluate the potential of using different doses of gamma radiation to treat tomatoes sold 

in CEASA-PE and to perform the overall count of microorganisms in control and irradiated samples. The 

study used two lots containing 60 tomatoes such that 15 of them were used as the control group and 45 

were irradiated with one of 3 different doses (1.0 kGy, 1.5 kGy and 2.0 kGy). For microbiological 

analysis, the tomatoes were sliced, and weighed (after removal of peel) in order to obtain samples 

weighing 25g. Each sample was added to an Erlenmeyer containing sterile water by agitation for 15 

minutes. Aliquots of the washings were sown for exhaustion in sheep blood agar. After growth, colony 

counting was performed. The results revealed contamination in all tomato groups analyzed with the 

control groups exhibiting counts higher (10 5-6 CFU/g) than the limit recommended for commercialization 
(104 CFU/g) and significantly larger than those in irradiated samples. Also, only samples irradiated with 2 

kGy had number of counts below such limit. Thus, it can be concluded that appropriate decontamination 

of tomatoes can be achieved by using a 2.0 kGy dose. 
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1. INTRODUCTION 

 

Concern about food safety has increased in recent years, generating a series of 

discussions between government organizations, educational institutions and food 

industries, on programs that ensure the population access to products that are not 

harmful to health [1]. 

 

Despite the technological developments of recent decades, the techniques of 

conservation and hygiene of foodstuffs, the diseases they transmit have been considered 

a serious public health problem, worldwide, being food recognized as the principal 

vector of acute enteric diseases [2]. The occurrence of food poisoning (TIAs) has a high 

correlation with handling and improper storage of food [3].Brazil is one of the three 

largest producers of fruits, surpassing 39 million tons produced in 2005, increasing its 

exports each year [4]. In order to broaden the export market, producers and exporters 

seek measures to increase safety and shelf life of fruits, such as irradiation technique 

[5].  

 

The methods of food preservation employ physical or chemical processes. Among these 

methods, food irradiation is a preventive method for food safety. With the discovery and 

development of techniques using radioactive material, many sectors have benefited, 

including the food industry, due to the fact that ionizing radiation is able to mitigate and 

even prevent a lot of problems related to food-borne illnesses [6]. Irradiation is a 

physical phenomenon of energy transfer in controlled doses and it can be advantageous 

when used for food conservation or for sanitary, phytosanitary or technological purposes 

[7]. 

 

Considering the above and knowing the importance of consuming fruit with quality, this 

study aims to investigate whether the doses of 1.0, 1.5, and 2.0 kGy of radiation can be 

used for decontamination of tomatoes sold in CEASA-PE. 

 

MATERIAL AND METHODS 

 

2.1 Selection of samples 

 

Three lots of ripe tomatoes harvested in January with no superficial damages have been 

used. They were purchased stored in wooden boxes in an open-air food market 

(CEASA-PE). Each lot used in the experiments was composed of sixty fruits, divided in 

four groups, with fifteen fruits to compose the sample group and fifteen fruits to be 

treated with each of the following of three doses of gamma radiation.They were treated 

on the same day they were purchased and the counting, made in the control group on the 

day of purchased and irradiated samples on the following day.  

 

2.2 Microbiological analysis 
 

The experimental procedure consisted of two series of microbiological tests. The first 

was made with fresh samples of the product and the second with samples of the product 

after irradiation. The tomatoe fruits were packed in sealed packages and taken to the 

Laboratory of Drugs and Antimicrobial Testing located in the Department of 

Antibiotics, Federal University of Pernambuco. In an Erlenmeyer containing 225 mL of 
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sterile distilled water 25g of fruit peel, corresponding to the average of five tomatoes 

were added. The assembly was shaken mechanically for 15 minutes [8]. After the period 

of agitation, aliquots of the wash water were removed with a calibrated platinum loop 

(1µL) and sown by exhaustion, in duplicate, in plates with Sheep Blood Agar. The 

plates were then incubated at 35 °C for 24 hours. After the incubation period, countings 

of colony of total mesophilic and coliforms bacteria were performed and the results 

were expressed in colony forming units per gram (CFU/g). 

 

2.3 Gamma irradiation in 
60

Co source 

 

As preparation for irradiation, the samples were individually packed in sterile plastic 

bags in to prevent further contamination and the entire procedure was performed in a 

laminar flow hood. Each bag was properly identified with the radiation dose to be 

absorbed. The material prepared as described was exposed to gamma irradiation (Co-60 

irradiator, 220 Gammacell Excel) using doses: 1.0, 1.5 and 2 kGy. The procedure was 

performed in the Gamma Lab Department of Nuclear Energy, Federal University of 

Pernambuco.  

 

2.4 Statiscal analysis 

 

In order to determine if the doses used were effective, a T-Student test was performed 

by using the statistic software 6.0. 

 

2. RESULTS AND DISCUSSION 

 

In the first experiment, countings (in UFC/g) ranged between 8x10
4
 and 1.66 x10

5
 for 

the control group. For the irradiated samples, the observed number of counts varied 

between: (1.6 - 4.3) x10
4
 for 1 kGy, (0 - 1.3) x 10

4
 for 1.5 kGy and (0-1) x 10

4
 for 2.0 

kGy.As shown in Table 1, statistically significant differences (p<0.05) in the number of 

counts were found among the control and the irradiated samples. 

 
 

Table 1 - Counts of microorganisms in CFU / g in blood agar and statistical analysis of the 

experiment 1. 

 

Experiment 1 Control (D.V.) 1 kGy 1,5 kGy 2 kGy 

Group 1 1,1x105 (2,6) 1,6x104 (1,1) 1,3x104 (0,5) 0 

Group 2 1,66x105 (3,2) 4,3x104 (2,1) 0 0 

Group 3 8x104 (1) 2,3x104 (1,5) 1,3x104 (0,5) 1x104 

Relation p-value 

Control X 1 kGy 0,026038 

Control X 1,5 kGy 0,012629 

Control X 2 kGy 0,010522 

 

 

In the second experiment, countings (in UFC/g) ranged as (1.5 – 1.83) x10
6
 for the 

control group. For the irradiated samples, the observed number of counts varied 

between: (0.97 – 1.01) x10
6
 for 1 kGy, (1.3 – 2.8) x 10

5
 for 1.5 kGy and (0 – 1.6) x10

4
 

for 2 kGy. 

 

As shown in Table 2, statistically significant differences (p<0.05) in the number of 
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counts were also found among the control and the irradiated samples. 

 
Table 2 - Counts of microorganisms in CFU / g in blood agar and statistical analysis of the 

experiment 2. 

 

Experiment 2 Control (D.V.) 1 kGy 1,5 kGy 2 kGy 

Group 1 1,66x106 (5,8) 9,9x105 (4,1) 2,5x105 (1,1) 0 

Group 2 1,83x106 (5,8) 1,01x106 (3,7) 1,3x105 (2) 1,6x104 (0,5) 

Group 3 1,50x106 (4,1) 9,7x105 (2) 2,8x105 (2) 1 x 104 

Relation p-value 

Control X 1 kGy 0,000089 

Control X 1,5 kGy 0,000216 

Control X 2 kGy 0,000064 

 

Tomato (Lycopersicon esculentum Mill.) is one of the most widely grown vegetables in 

Brazil and is also highly perishable after harvest due to the fragility of its tissues and the 

requirements for maintenance of its metabolic activity [9]. Although no legislation 

standards for total mesophilic and coliforms bacteria are currently being enforced, in 

practice, it has been usually assumed that foods with microbial counts of 10
5
 UFC/g or 

more are unfit for human consumption due to loss of nutritional value, organoleptic 

changes, risk of deterioration and / or the presence of pathogens [10]. Such excessive 

counts were found in the samples analyzed in this work, confirming the inadequacy of 

the fruits analyzed.  

 

A work that investigated tomatoes [11], mesophilic aerobic bacteria found in fruits with 

peels not sanitized were in the order of 10
8
 UFC/g. For samples not sanitized, but with 

peel removed the counts were reduced to 10
2
 UFC/g, showing that the vast majority of 

pathogenic microorganisms found in tomatoes are in the peel. The values found by the 

author are greater than those found in this work. 

 

In another study conducted in Belém (PA) which was intended to evaluate the 

microbiological conditions of vegetables (lettuce and tomato). The counts found in 

tomato samples were lower than those found in this study and the standard score of 

mesophilic aerobic bacteria ranged from 0.1x10
2
 to 2.1x10

2
 CFU / g [12].  

 

 A research conducted with tomato treated with doses up to 3 kGy investigated its 

microflora, flavor and firmness. The counts found for fungi and bacteria in control 

samples ranged from 1x10
2
 to 2.5x10

6
 and from 2.4x10

2
 to 2.5x10

7
 UFC/g, respectively. 

Also, at dose of 1.0 kGy, fecal coliform bacteria had been completely eliminated [13]. 

The total elimination of that kind of bacteria was also achieved in this work by using 2.0 

kGy. In addition, radiation doses between 0.7 kGy and 0.95 kGy were used in an 

investigation with fresh tomatoes to evaluate the microbiological quality and safety of 

the fruits. There was no significant reduction in the counts of microorganisms among 

the treatments and it was suggested that a dose higher than 1.0 kGy could be used to 

improve the results [14]. 

 

3. CONCLUSION 

 

 
An excessive number (~10

5
 UFC/g or higher) of total coliform and mesophilic bacteria 

have been found in fruits of tomato purchased at the CEASA market in Recife (PE). 
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Irradiation with doses of 1.0, 1.5 and 2.0 significantly reduced such contamination, that 

should be under a stricter surveillance by the public health authorities. However, only 

the treatment with 2 kGy was able to reduce the contamination to an extension that the 

consumption of the product would become totally safe. 
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