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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. The objective of this research was to evaluate the increased 
length of shelf life of tomatoes sold in the CEASA-PE through the use of radiation in doses of 1. 1.5 and 
2 kGy with Cobalt-60 source. The study used three lots of 100 tomatoes each. Of which, 25 of them were 
used as the control group and 75 were irradiated with one of 3 different doses. The evaluation of the shelf 
life of tomatoes before and after use of the radiation was made from the observation of the visual aspects 
of the initiation of the fruits to decay. The samples were analyzed at of every seven days. The fruit treated 
as the control group of the first batch were viable with no signs of decay for more than one month 
wrapped in sterile plastic wrap and stored at enviromnent temperature ± 25 °C. It was observed that at the 
dose of 1.0 kGy there was a delay in the induction of shelf life over 14 days. When used a dose of 1.5 
kGy there was an increase of 30 days on shelf life compared with the control group. At a dose of 2.0 kGy, 
the tomatoes have a shelf life of 92 days. In the second batch of fruits, the duration of tomatoes of 
thecontrol group was 40 days. At a dose of 1.0 kGy was an increase of 15 days compared to control fruits. 
When applying the dose of 1.5 kGy, the lifetime of the fruit was 70 days and at the dose of 2.0 kGy fruits 
were of 106 days starting from the initial date of experiment. The third and final batch,the lifetime of the 
fruits were not higher than those found in previous batches, the control group had a permanence of 14 
days. At the dose of 1.0 kGy, there was the additional 10 days compared to the control group. At a dose of 
1.5 kGy was observed that the fruits lasted 35 days starting from the initial day of the experiment and the 
tomatoes that were irradiated at 2.0 kGy the duration was 45 days from the start date of the experiment. In 
this research the use of ionizing radiation was effective to increase the shelf life of tomatoes. The doses 
that had greater effectiveness were 1.5 and 2.0 kGy in all lots studied, whereas the 1.0 kGy dose showed 
little efficient.
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1. INTRODUCTION

The tomato is a fruit of high economic importance due to the high consumption in 
Brazil and in the world, and to be rich in vitamins A and C and minerals like potassium
and magnesium [1], However, is among the most wasted agricultural products, due to 
their high perishability [2, 3, 4, 5, 6], This variation is called out by the changes 
occurring in fruit ripening, an example of this is the loss of firm texture which is related 
to the structure and cell wall composition, mainly pectic fraction which, when degraded,
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causes softening of the tomato fruit [7, 8, 9], In tomato, the measurement of the texture 
is influenced by skin thickness, firmness and internal structure of the fruit, ie, 
relationship pericarp/ material placental [7],

Nevertheless, studies on the postharvest tomatoes are scarce and therefore are still 
undefined technologies and lifetime for different types of management related to this 
vegetable [2, 3, 4, 5,6],

In this context, concerns related to developing technologies to make food safe for 
human consumption has been growing in recent years. The methods used in the 
preservation of tomato employ physical or chemical processes. Among which, the 
irradiation is a method preventive of food safety [10, 11, 12],

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 [13], 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 [14],

Studies show that the irradiation process can significantly reduce post-harvest losses of 
killing insect pests in fruit, grain or spices, inhibiting sprouting vegetables and slowing 
the ripening of fruits, reducing spoilage of foods and organisms that can cause disease 
to man when these fruits are eaten [15],

With the growing interest in ensuring food security and human health, the irradiation 
process has also been used as a measure of public health intervention for the control of 
food borne diseases [11, 12],

Considering the above and knowing the importance of consuming fruit with quality, this 
study aims to evaluate the increase in time of shelf life of tomatoes marketed in the 
CEASA-PE through the use of radiation in doses of 1, 1.5 and 2 kGy with Cobalt-60 
source.

2. 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 and stored in wooden boxes in an open-air food market 
(CEASA-PE). Each batch was composed of 100 fruits and divided into four groups: 25 
fruits for the control group and 25 fruits for doses 1,0; 1,5 e 2,0 kGy.

2.2 Evaluation of shelf life time

The evaluation of the shelf life of tomatoes before and after use of the radiation was 
made from the observation of the visual aspects of the initiation of the fruits rotting. The 
fruits were observed every seven days.
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2.3 Gamma irradiation in 60Co 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.

The fruit treated as the control group of the first lot were viable with no signs of decay 
for more than one month wrapped in plastic wrap sterile and stored at environment 
temperature ± 25 °C.

It was observed that at the dose of 1.0 kGy were induced a prolongation of the shelf-life 
of over 14 days. Already at a dose of 1.5 kGy, there is an increase of 30 days in shelf 
life compared with the control group. At a dose of 2.0 kGy, the tomatoes have a shelf 
life of 92 days. In the analysis of the second lot of fruit, the duration of the tomatoes in 
the control group was 40 days. At a dose of 1.0 kGy was an increase of 15 days 
compared to control fruits. When applying the dose of 1.5 kGy, the lifetime of the fruit 
was 70 days and at the dose of 2.0 kGy fruit stayed of 106 days starting from the initial 
date of experiment. The third and last lot, the lifetime of the fruit was not higher than 
those found in previous lots, with the control group the permanence of 14 days. When 
applied dose of 1.0 kGy, there was the additional 10 days compared to the control 
group. At a dose of 1.5 kGy was observed that the fruits lasted 35 days starting from the 
initial day of the experiment and the tomatoes that were irradiated at 2.0 kGy duration 
was 45 days from the start date of the experiment (Figure 1).

3. RESULTS AND DISCUSSION
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Figure 1- Shelf life of Lot 1, 2 and 3.
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Germano and Wiendl [16] found in avocados of Fortune variety that radiation induced a 
prolonged shelf life, using doses below those used in the present work. In the research 
of Germano and Wiendl [16] the time of shelf life of the control group was seven days,
11.2 days for samples irradiated with a dose of 75 Gy and 15.2 days in avocados 
irradiated with 100 Gy.

Paes and Vieites[17] studied the effects of different doses of gamma radiation (0.1, 0.2,
0.3, 0.4 and 0.5 kGy) on the conservation of mango 'Tommy Atkins' minimally 
processed packaged in polyethylene bagsa vacuum, stored at 5 0 C for 10 days and 
concluded that the doses 0.4 and 0.5 kGy, were the most efficient in maintaining shelf 
life.

Trigo et al. [18], using doses of 0.5 and 1.0 kGy in cantaloupe melon didn't observed 
difference in the life time of the fruit, this being so in 9 days to the control group and 
irradiated groups.

The results found in this study for the shelf life can be explained by the relationship of 
the degree of contamination by micro-organisms found in fruits. Ventura et al[19], 
explain that when a low dosage of radiation is used to delay ripening, durability is 
observed in the fruits, consequent to the delay in microbial growth.

The disinfecting and prolongation of shelf life can reduce loss of fresh foods through 
the use of irradiation. The loss of a large amount of crop infestations due to insects can 
be controlled and minimized by irradiation in food, such as grains, legumes, fruits and 
tubers. Especially in the third world irradiation has great potential because in much 
cases, the foods are deteriorated during the post-harvest [19],

4. CONCLUSION

In this research the use of ionizing radiation was effective to increase the shelf life of 
tomatoes. The most effective doses were obtained with the doses of 1.5 and 2.0 kGy in 
all lots studied, whereas the 1.0 kGy dose showed little efficient.
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