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ABSTRACT 
 

The objective was to evaluate the effect of different doses of gamma radiation on the 
physico-chemical characteristics of peach Prunus persica (cv. Chimarrita) minimally 
processed, to increase the useful life of the fruit. The peaches were purchased at Ceasa of 
Campinas/SP and taken to the Laboratory of Radiobiology and Environment of CENA/USP 
(Piracicaba/SP), which were washed in tap water, peeled and cut into four pieces. The pieces 
of peach were dipped in sodium hypochlorite solution of 15 mL/L for 4 minutes and dry in a 
plastic support. Then it were placed in plastic containers (polypropylene). Subsequently, they 
were irradiated in a Cobalt-60 source, type Gammacell-220 (dose rate of  0,543 kGy/hour) 
with doses of: 0 (control), 1.0 and 2.0 kGy and stored at a temperature of 8°C. The 
experimental was developed entirely at random with 3 replicates for each treatment. For the 
statistic analysis was using the Tuckey test at 5% level of probability. Subsequently, analysis 
was carried out: color factors (l, a, b), pH, soluble solids (ºBrix), acidity and vitamin C. The 
tests were performed at 1, 3 and 6 days after irradiation. According to the results concluded 
that the analysis of color and acidity there was no significant difference between treatments, 
however, for the soluble solids (ºBrix), vitamin C and texture significant difference showing a 
decrease proportional to increasing doses of radiation and storage time. But the pH increased 
in relation to dose and during the analysis. 
 
 

1. INTRODUCTION 
 

The peach is a fruit that is experiencing great growth in its production in recent years. 
This increase in production, coupled with the short period of harvest, it requires the storage of 
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the production to increase the period of supply. In addition, the consumer requires that the 
fruit show, apart from good appearance, flavor and greater durability. According [1], cold 
storage is widely used for the storage of peaches, reducing your metabolism and prevent the 
rapid deterioration. However, in more prolonged storage, the high loss of firmness of flesh, 
the occurrence of physiological disorders and the incidence of decay are the main problems 
that occur during cold storage. According to [2], the processing of fresh fruit by irradiation is 
used with the primary purpose of delaying the process of ripening and decay. This effect is 
able to increase significantly the shelf life of irradiated fruit. Due to the existence of many 
studies on the subject, are needed further new research about the appropriate doses and 
effects of radiation on the quality of fruit.  

The peach is already known and cultivated in the world for 20 centuries before Christ. 
Emerged in China, and only came to Brazil around 1532, by Martin Afonso de Souza with 
the arrival of the first Portuguese expeditions. The commercial cultivation only began in 
Brazil in 1930. And today, despite the difficult growing up being a climacteric fruit, it is 
possible to highlight major crops of peaches in the south and central south of the country, 
especially Rio Grande do Sul, Santa Catarina and Paraná. The objective this work was to 
evaluate the effect of different doses of gamma radiation on the physico-chemical 
characteristics of peach (cv. Chimarrita) minimally processed, to increase the useful life of 
the fruit.  
 

2. EXPERIMENTAL 
 
The peaches were from Ceasa of Campinas/SP after 1 day of harvest and transported 

to the laboratory of Radiobiology and Environment CENA/USP, in Piracicaba/SP. The fruits 
were washed in water and cut into four parts proportional. The pieces of peach were dipped 
in sodium hypochlorite solution of 15 mL/L for 4 minutes and dry in a plastic support. Then 
were placed in plastic containers (polypropylene). The trays were stored under refrigeration, 
8ºC (temperature concerning commercial refrigerators). The samples were irradiated at doses 
of: 0 (control), 1 kGy and 2 kGy, the dose range used for other fruit already searched before. 
After irradiation, the peaches were stored under refrigeration and analyzed in the 1st, 3rd and 
6th day after irradiation. The experimental design was completely random, with three 
replications for each dose. The experimental data were submitted to analysis of variance and 
averages compared by Tukey test at 5% level of probability.  
 

3. RESULTS AND DISCUSSION 
 
The doses of radiation used in minimally processed peach showed no difference on 

the colorimetric analysis of factors (l, a, b). According to the Tukey test at 5% level of 
probability and calculate the standard deviation results of the readings were similar during the 
three days of analysis. 

Given in Table 1 the results of colorimetry obtained after irradiation of peaches at the 
doses 0 (control), 1 and 2 kGy. 
 

Table 1 - Results of color l, a, b in peaches irradiated minimally processed 
 1º day 3º day 6º day 

Tratament l A b l a b l a b 
0 (control) 59,20a -2,45a 20,21a 64,49a -2,87a 21,48a 63,51a -1,94a 22,15ab 

1 kGy 58,89a -1,04a 20,37a 70,12a -3,51a 22,62a 67,81a -1,86a 19,75b 
2 kGy 56,76a -1,23a 20,17a 64,43a -2,64a 21,98a 63,43a -1,13a 24,02a 
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Through Table 1 it is possible notice that there isn´t significant difference at 5% level 

in reading colorimetric samples of peaches irradiated at doses 0 (control), 1 and 2 kGy. Only 
on the 6th day the brightness factor (b) in the control sample shows no difference between the 
others, but the samples at doses 1 and 2 kGy differ. Therefore, samples of peach were not 
degraded by its color radiation over the period of storage. According to [3] the color of 
pumpkin after irradiation of the fruit also showed no significant difference between them, 
since the results during the analysis were similar to the color of the control sample.  

Table 2 presents the results of texture obtained after irradiation of peach in doses 0 
(control), 1 and 2 kGy.  

 
Table 2 - Results of texture in peaches irradiated minimally processed 

Tratament 1º day 3º day 6º day 
0 (control) 0,80a 0,97a 0,87a 

1 kGy 0,57a 0,73a 0,30b 
2 kGy 0,50a 0,67a 0,40b 

 
According to Table 2 there wasn´t significant difference at 5% level on the texture of 

the peach 1 and 3 days after irradiation. However, in 6 days the control sample is different 
from the irradiated samples. The reduction in texture may have occurred due to speeding up 
the process of maturation through the production of ethylene. These results agree with those 
of [4] and [5] who observed an increase in the intensity of staining typical of the peach, 
proportional to the climacteric peak and consequent increase in ethylene production, also 
related with the loss of firmness and other chemical changes properties of maturation of the 
fruit. 

Table 3 presents the results of °Brix obtained after irradiation of peach in doses 0 
(control), 1 and 2 kGy.  

 
Table 3 - Results of ºBrix in peaches irradiated minimally processed 

Tratament 1º day 3º day 6º day 
0 (control) 8,20a 7,30b 8,50a 

1 kGy 6,57b 7,43a 7,53a 
2 kGy 4,37c 7,13c 5,90b 

 
The soluble solids content (ºBrix) in fruits showed significant difference in treatment 

between themselves along the analysis. Table 3 there was a decline in results at 1 and 3 days, 
this reduction may have occurred due the aging of samples and the degradation of the sugar 
content in relation to doses of radiation applied.  

These results agree with those of [2], which suggests the possibility of interaction of 
radiation with monosaccharides (hexose and pentose) and reducing disaccharides (mainly 
maltose and lactose) in peaches.  

Table 4 presents the results of pH obtained after irradiation of peach in doses 0 
(control), 1 and 2 kGy. 

 
Table 4 - Results of pH on peaches irradiated minimally processed 

Tratament 1º day 3º day 6º day 
0 (control) 4,48c 4,64b 5,20a 

1 kGy 4,62a 4,75a 4,90b 
2 kGy 4,60b 4,57c 4,70c 
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According to statistical analysis at 5%, the pH values showed significant differences 

between them, but this variation doesn´t present a numerically significant importance and 
may be related to experimental error. However, the 6th day after irradiation the samples 
showed an increase in the pH value. These values are near those of [6], when considered a 
range of pH ranging from 3.8 to 4.5 for proper marketing of peaches. [5] stated that the 
increase in pH is a consequence of metabolism continued, after the fruit harvest and during 
storage, due to the progress of maturation.  

Tables 5 and 6 present the results of the content of vitamin C and acidity, respectively, 
obtained after irradiation of peach in doses 0 (control), 1 and 2 kGy.  

 
Table 5 - Results of the content of vitamin C in peaches irradiated minimally processed 

Tratament 1º day 3º day 6º day 
0 (control) 3,61a 3,44a 4,37a 

1 kGy 3,09a 2,47a 3,40a 
2 kGy 2,64a 3,92a 4,37a 

 
Table 6 - Results of acidity in peaches irradiated minimally processed 

Tratament 1º day 3º day 6º day 
0 (control) 0,05a 0,06a 0,07a 

1 kGy 0,06a 0,05a 0,06a 
2 kGy 0,07a 0,05a 0,07a 

 
There wasn´t significant difference in the content of vitamin C and acidity. Although 

they have shown a small increase in both results, they aren´t considered numerically 
different.  
 

4. CONCLUSION 
 

With the results obtained in the experiment it is possible to conclude that there was 
significant difference in relation to the soluble solids content (ºBrix) and pH of the samples. 
However, these differences didn´t compromise the integrity of the fruit during the whole 
period of analysis. 
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