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ABSTRACT 

 
The objective of this work was to evaluate the effects of  gamma radiation on characteristics of pequi fruits 

(Caryocar brasiliense Camb.). Just now, they are gained attention of researchers due their nutritional properties, 

between then is the pequi fruits. Fruits come from Goiás State was classified, washed and processed to separate 

the endocarp (edible part) from pericarp. The endocarps were packing in polyethylene bags with 150 g, labeled 

and submitted to radiation process (0.0, 0.4, 0.6 and 1.0 kGy doses) on multipurpose irradiator located in 

IPEN/USP. The samples were analyzed to chemical (pH, trititable acidity, °Brix, ratio TSS/TTA, lipids, ash, 

humidity, protein, soluble and insoluble fiber, total carotenoids and antioxidant activity) and physical properties 

(loss weight, texture and color). The irradiation process using gamma rays from Co
60

 was effective to protect 

pequi fruits in postharvest period. 

 

 

 

1. INTRODUCTION 

 

 

The use of the ionizing radiations has been showing potential effect as auxiliary technology, 

technique and economically viable, in the reduction of losses post harvest, grains and fruits 

disinfestation, pathogenic microorganisms controling and increasing fruits and vegetables‟s 

shelf-life, maturation of fruits, sprout inhibition in tubers and bulbs and maintenance of the 

nutritional quality [2; 25; 31; 35]. In some countries, the irradiation process is considered as 

an effective solution in the reduction of the pathogenic microorganisms and it has been 

recommended as part of a program to increase foods safety of, due to the properties 

bactericide and fungicidal in the diseases control after crop, being considered as an effective 

method for fresh fruits [34]. 

 

The knowledge of the fruits physiologic behavior, when submitted that technology, it 

becomes necessary so that it doesn't happen loss in the visual, nutritional and nutraceutical 

qualities of the same ones. For such purpose, it is necessary to establish the ideal dose for 

each cultivated plant, what constitutes a challenge for the food science researchers, because 

there are several factors that interfering in the results of any post harvest treatment. The 
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chemical and physical effects provoked by the ionizing radiation interaction with the fruit 

become fundamental when one want to increase the market of irradiated fruits. 

Now, there is interest renewed in the effects of the foods on the health, and in the potential 

that constituent rights of the foods can have about the prevention of those diseases, such as 

heart diseases, cancer, diabetes and osteoporosis, the calls Functional Foods [37]. 

 

The purpose of this project was to verify the radiation gamma effects of the Cobalt-60 on 

pequi fruits, establishing the ideal dose for the conservation. One of the peculiarities of the 

pequi is its carotenoids composition. Many scientific studies about the role of these 

components in the human health had showing that there are strong connection with the 

chronic prevention of degenerative diseases in humans and animals. 

 

 

2. MATERIAL AND METHOD 

 

2.1.  Raw Material 

 

Fruits coming from Goiás State (Brazil) were used, of the October/November 2004 and 

October/November 2005 crop, acquired in the Ceres city local market. The fruits, in medium 

ripeness stage, were picked by the "stick system to the foot" what provoked several injuries to 

the same ones. 

 

Fruits with 110 ± 40 g were classified for the physical injuries presence (cuts, rottenness, 

burns and bruises), chemistries or microbiologic (presence of mushrooms). The injured fruits 

were discarded (10% of the total), and selected them, washed in chlorine solution (100 mgL
-

1
) for 20 minutes and rinsed in chlorinated clean water, been slippery and separating the peel 

(exocarp) and the putamens (mesocarp more internal endocarp) using stainless knives. The 

pits were wrapped to vacuous in polyethylene bi-oriented film, labeled with the experimental 

doses of irradiation and stored in cold camera to -30 ± 2 °C until the analyses. The peels were 

discarded.   

 

2.2.  Fruits Irradiation   

 

In a preliminary stage, was established the maximum dose and in the following stage, the 

experimental doses. In the first, it was used the doses 3.0; 5.0 and 10.0 kGy, to verify the 

pequi behavior faced to high irradiation doses in two storage times (1° and 10° day). In the 

second stage, the smaller experimental doses were used (0.0; 0.4; 0.6 and 1.0 kGy) to 

establish the ideal dose seeking to conserve the fruits with the smallest modifications in the 

nutraceuticals properties. 

 

All samples were irradiated in the multi-purpose irradiator of the IPEN-USP with 3.55 

kGy/hour (30/03/2005) and 3.04 kGy/hour (23/11/2006) dose rate, stocked at -30°C until the 

analysis.   

 

 

2.3.  Physiochemical Analyses   
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The realized analysis were Ash, Humidity, Soluble and Insoluble Fiber, pH, Color, Ether 

Extract, Protein, Titratable Total Acidity (TTA), Total Soluble Solids (TSS), Ratio TSS/TTA, 

Texture, Ascorbic Acid, Total Carotenoids and Antioxidant Capacity.  

2.3.1  Ashes   

 

The ashes analysis was accomplished according to AOAC methods [5].The values were 

expressed in ashes percentage by 100 grams of sample. For this test the pequi fruits were 

irradiated in the doses 0.0; 0.4; 0.6 and 1.0 kGy.   

 

2.3.2.  Humidity   

 

Determined by difference, with the expressed results in % of lost humidity, as procedure 

described by AOAC [5].   

 

2.3.3.  Soluble and insoluble fibers   

 

The soluble and insoluble fiber was determined according to ASP et al. [4] with 

modifications. The values of soluble and insoluble fiber were expressed in percentage  

 

2.3.4.  pH   

 

Determined by pH-meter model Tecnal Tec-3MP, according to norms of the Instituto Adolfo 

Lutz [26].  

 

2.3.5.  Analysis of color   

 

The color was determined in the pequi pulp, by Minolta I colorimeter, model CR-300, using 

the color system a*, b* and L with opening of 12 mm diameter. The measured color 

parameters in relation to the white plate (L = 90.23; the * = -2.32; b * = 1.38) were:·L = 

brightness (0=black and 100=white); a* (-80 until zero = green, from zero to + 100 = red); b* 

(-100 until zero = blue, from zero to +70 = yellow. 

 

2.3.6.  Ether extract (EE)   

The analysis was accomplished as described by AOAC [5]. The values were expressed in 

percentage of ethereal extract (%). 

   

2.3.7  Proteins   

They were accomplished in agreement with the methodologies by AOAC [5]. Results were 

expressed in protein percentile (%). 

 



INAC 2009, Rio de Janeiro, RJ, Brazil. 

 

2.3.8.  Titratable total acidity (TTA)   

 

TTA was determined according to the Instituto Adolfo Lutz procedures [26]. Three repetitions 

were made by sample and the results expressed in percentile of citric acid 

 

2.3.9.  Total soluble solids (TSS)   

 

Determined by direct reading in refractometer (ATAGO model PZO RR11), corrected in 

relation to the temperature and citric acid contained in the sample, with results expressed in 

°Brix [26].  

 

2.3.10.  Ratio TSS/TTA   

 

Determined by the quotient between the total soluble solid and total titratable acidity 

parameters [15].   

 

2.3.11.  Texture   

 

Texture was determined with a bench penetrometer, with ferrule of 6.6 mm diameter, through 

three measurements in the equatorial section in a same fruit, being obtained the pressure 

requested to the penetration in kg.mm
-2

 [26]. 

 

2.3.12.  Ascorbic acid:   

 

Using the Tillmans‟s method, according to IAL procedures [26], with results expressed in 

mg.100g
-1

. It was determined immediately after the trituration and filtering of the pulp in 

mesh dies.  

 

2.3.13.  Total carotenoids 

 

The extraction was accomplished with the method described by literature [44], through the 

extraction with hexane and acetone 1:1. The extract was filtered to vacuous with a Büchner 

funnel, even color loss, and the pigments containing the carotenoids were washed with 

distilled water even hexane and acetone were completely removed, and the total carotenoids 

were determined by spectrophotometry to 470 nm. Chlorophyll A and B was evaluated in 

agreement with literature [29]. Results were expressed in µg.mL
-1

. 

2.3.14.  Antioxidant capacity   

 

The radical stable 2,2-diphenil-1-picril hidrazil (DPPH') it has been widely used to evaluate 

the capacity of natural antioxidants in kidnapping free radicals [8; 9; 45].  
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2.3.15.  Statistical analyses   

 

All samples were analyzed three times and results submitted to statistical procedure. The 

statistical analyses were accomplished being applied the Test F for variance analysis and the 

Tukey Test to verify the interaction among the variables at p≥0.05 level, being used the SAS 

STATISTICA software for Windows. In the first experiment they were 4 treatments (doses 

0.0; 3.0; 5.0 and 10.0 kGy) and 2 storage times (1° and 10° day) and in the second 

experiment they were 4 treatments (doses 0.0; 0.4; 0.6 and 1.0 kGy) and 1 day of storage.  

 

 

3. RESULT AND DISCUSSION    

 

3.1.  Humidity, ashes, soluble and insoluble fiber, pH and dry matter 

In the Table 1 the obtained results of the analyses are expressed for ashes, humidity, soluble 

fiber, insoluble fiber, pH and matter dries of irradiated pequi.   

 

 

 

Table 1: Results for humidity, ashes, soluble fiber, insoluble fiber, pH and matter dries 

of irradiated pequi (100g-1 of pulp). 

 

Dose  

(kGy) 

Humidity  

(%) 

Ashes  

(%) 

Soluble 

Fiber (%) 

Insoluble 

Fiber (%) 

Dry 

Matter 

(%) 

pH 

0.0 25.53ª 5.77ª 4.42
a 

8.28
a 

53.41
a 

3.69ª 

0.4 23.49
b
 6.15

b
 5.56

a 
7.61

a 
49.63

b 
3.49

b
 

0.6 24.93
a
 6.05

b
 5.00

a 
7.06

b 
62.91

c 
3.43

b
 

1.0 29.43
c
 5.73ª 5.37

a 
7.73

a 
56.71

d 
3.49

b
 

Same letters in the same column indicate that there was not significant difference among the treatments. 

Different letters in the same column indicate significant difference among treatments (p≥0.05).   

 

 

The humidity loss varied significantly in 22.98% between the smallest and the largest found 

value, respectively for the samples treated with the doses 0.4 and 1.0 kGy. The control 

presented loss of larger humidity than the sample irradiated with dose of 0.4 kGy and equal to 

the dose of radiation of 0.6 kGy. The sample irradiated with the dose 1.0 kGy presented the 

largest humidity loss, probably due to the loss of the permeability of the cellular membrane 

that it facilitated the dehydration. Many authors have been observing alterations in the loss of 

weight of irradiated fruits, but such phenomenon is dependent of the fruit type (climateric or 

no climateric), applied dose and storage conditions [13; 19; 39]. According to [7], the tax of 

lost water, without there being deterioration, is variable for each vegetable and overcoat 

should not pass of 10%.   

 

Soluble fiber tenor didn't present significant differences. Being added soluble and insoluble 

fiber is obtained the total fiber, that in this work presented average of 17.13% of total fiber 

for the control. This value is superior to the found by [20], that they found average of 10.02% 

in pequi pulp. This difference can be related with the origin of the fruits, crop time, 

differences in the analysis methodology among others.   
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The differences found for ashes, insoluble fiber and matter dries were significant, but very 

small. Probably these differences are linked to the variations in the humidity loss. It is known 

that lower gamma radiation doses don't interfere in those parameters.   

 

Significant decrease of the pH values was observed for the samples irradiated in relation to 

the control, but they didn't differ statistically amongst themselves. It was found small 

variations in the pH values for the different applied doses in the samples, however, even 

small variations in that characteristic can represent alterations in the fruits flavor [26]. Those 

results corroborate with found them in other works in that few variations were verified in the 

pH. When tangerines were irradiated with doses of 0.5 and 1.0 kGy and stored under 

temperature of 17
o
C, the pH of the pulp stayed unaffected for 21 days. [6], the authors 

studying the effects of the dose of 125 Gy in the mango and papaya pulp, they told that 

chemical changes were considered very small, with variation in the pH among 0 to 15% after 

three months of storage. In fruits, the elevation of the pH has been associated with the use of 

the organic acids, stored in the vacuoles, as respiratory substrate [36].   

 

3.2. Texture, soluble solids, total titratable acidity and ratio SST/ATT 

 

In the Table 2 the results of the texture analyses, soluble solids, total titratable acidity and 

ratio SST/ATT are shown.   

 

 

 

Table 2: Results of the texture analyses, soluble solids, total 

titratable acidity and ratio SST/ATT of irradiated pequi 

fruits. 

 
Dose 

(kGy) 

Texture 

(Newton g
-1

) 

SST 

(
o
Brix) 

ATT 

(% Cítric Acid) 
SST/ATT 

0.0 3586
a
 15.92

a
 0.63

 a
 25.27

 a
 

0.4 38.36
b
 14.25

b
 0.57

 b
 25.00

 a
 

0.6 39.89
b
 14.47

 b
 0.60

 c
 24.12

 b
 

1.0 39.37
b
 14.88

 b
 0.60

 c
 24.80

 a
 

 

Same letters in the same column indicate that there was not significant difference among the 

treatments. Different letters in the same column indicate significant difference among the 

treatments (p≥0.05).   

 

 

The texture had significant increase in the irradiated samples in relation to the control, but it 

was not significant among the applied doses   

 

The soluble solids tenor of the irradiated samples presented significant decrease in relation to 

the control, but it was not significant among the used treatments. The SST tenor is a decisive 

factor in the vegetables ripening.   

 

ATT of the irradiated samples presented significant decrease in relation to the control, but 

little differed among the applied treatments. These results were opposes to the obtained by 

[12] in irradiated tomatoes (0.25; 0.5 and 1.0 kGy) that demonstrated significant increase in 

the levels of ATT and they agree with the data obtained by [17], working with gamma 
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radiation doses (zero, 440, 880 and 1.320 Gy) in 'Gala' apples, where the pulp acidity 

decreased with the increase of the doses after three storage weeks at 20
o
C.   

 

The relationship SST/ATT didn't present significant differences, just samples irradiated with 

0.6 kGy dose differed of the other treatments. This demonstrates the pequi fruits stability 

front to the applied doses.   

 

It was found a relationship between the doses of 1 and 5 kGy and the ratio SST/ATT values 

when they worked with Italy grape, observing increase in the values with the increase of the 

radiation doses. Those two parameters (SST and ATT) are important in relation to the flavor, 

and the increase in the fruit sugar tenor is conditioned to the maintenance of the same in the 

plant, being influenced positively by some cultural practices as the manuring and the green 

pruning. When it is picked a green fruit, with low total soluble solids tenor, this won't 

synthesize new sugars, becoming low quality fruit [16].  

 

On the other hand, the high organic acids content presents in green fruits also interferes 

negatively in the final quality of the product, because they affect the perception of sweetness 

indirectly. Usually, in all pit fruits, the alterations that happen during the ripening, include the 

acidity reduction [23]. According to [40], the acid contents tend to decrease and the sugar 

tenor (soluble solids) to increase with the fruits maturity. The water content and the water loss 

in fruits during the storage time should be considered always for the interpretation of soluble 

solids and total titratable acidity values.   

 

3.3. Color analysis   

 

The irradiated pequi fruits presented loss of color compared to the control. The samples were 

analyzed on 1
ft
 and 10

th
 after the irradiation and the results are shown in the Illustration 1.   

Significant decreases were observed between the treatments and the control, indicating an 

effective action of the experimental doses on the color parameter A*, both for the applied 

dose as for the storage time. The treatment with the dose 5.0 kGy was that demonstrated 

larger effect of the radiation process, and the sample treated with the dose 3.0 kGy larger 

effect in relation to the storage time. As the A* value it is one of the ripening indicative, the 

results indicated a ripening of the fruits during the storage. The sample treated with the dose 

10.0 kGy presented smaller effect of the radiation in relation to the applied doses. This 

demonstrates that the largest applied dose got to inhibit, partly, the pequi ripeness.   
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Illustration 1: Color of irradiated pequi for the 

parameter A*, B* and L in two storage times. 

 

 

 

The ripening of fruits happen for the alteration in the A* values indicating changes in the 

photosynthesis of the pigments, in other words, the chlorophyll degradation and carotenoids 

synthesis, as well as the oxidation reaction that happen spontaneously. When the carotenoids 

combine with the air oxygen, with exposing to the light, relative humidity, presence of 

oxidative enzymes, water activity and metals, the oxidative reactions tend accelerating [33]. 

The fruit color attribute is the most important, as they are marketed, exposed and sold in 

supermarkets, fairs, among others. The modifications in the coloration correspond to the main 

judgement criteria for identification of the fruits ripening, due to the degradation of some 

pigments and formation of other, as chlorophyll, carotenoids and anthocyanin [14].   

   

For the parameter L, the irradiated fruits presented decrease in relation to the storage time in 

all treatments, and the brightness presented increase in relation to the applied radiation dose, 

with that the fruits came with darkness coloration. For the samples treated with the dose 3.0 

kGy larger negative variation of the value L was verified between the 1° day of stockpiling 

and the 10° day. The increase of the brightness indicates the fruits clearance due to applied 

radiation doses and the brightness decrease due to the storage time indicates the darkening of 

the fruits due to the pigments degradation of pequi fruits. That same behavior was observed 

by [46] researching the effects of the gamma radiation in avocados.   

 

The value B* indicates the spectrum from blue (negative values) to yellow (positive values). 

There was significant decrease of the value b * for all irradiated samples compared to control. 

The storage time didn't influence significantly on this parameter. The smallest values B* were 

observed for fruits treated with the dose 10.0 kGy following by those treaties with the dose 

3.0 kGy, with superior reduction to 50%. [47] didn't find significant differences for the value 

B * in the pulp of irradiated Cantaloupe melons (0.0; 0.15; 0.45 and 0.90 kGy).   

 

3.4.  Ethereal extract (EE)   

 

The Illustration 2 show the ethereal extract values of the irradiated pequi fruits, where it was 

verified that the obtained values are superior to found by other authors [51].   
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It was verified that the treatments with 3.0 and 5.0 kGy equaled amongst themselves, 

presenting the smallest averages of EE. Already the treatments with 10.0 kGy were equaled to 

the control. The smallest EE value was found for 5.0 kGy dose and the largest for 10,0 kGy 

dose. The control presented EE tenors more than 48% and they were larger than found them 

by [20; 21; 30; 52].   

Great variation is observed in the results due to the differences of cultivating, area, climate, 

time of the year and analysis method. But, recent studies  have been agreeing with the results 

obtained in this study [51].   

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Same letters indicate that there was not significant difference among 

the treatments. Different letters indicate significant difference among 

the treatments (p≥0.05).   

 

Illustration 2: Ethereal extract values of pequi 

fruits for applied dose 0.0, 3.0, 5.0 and 10.0 kGy. 

 

 

 

 

Analyzing the EE values of pequi pulp in two maturation states, [20] observed that it was 

5.76 g.100g
-1

 in the fruits no ripe and 10.0 g.100 g
-1

, in the ripe fruits. Comparing the average 

values of this work with those obtained by [52], we observed that both are equal, but are 

higher than 10 g.100 g
-1

 and 14.83 g.100 g
-1

 values reported by [10], in fruits collected in 

Brasília-DF-GO and Luiziânia, respectively. Higher Values (32.55%) were observed by [43] 

in fruits from Campo Grande - MS. [21] observed that EE pequi content was comparable to 

the "macaúba", avocado and babassu. Moreover, the pequi oil is considered of excellent 

quality by its unsaturated fatty acids composition.   

 

 

3.5. Protein, ascorbic acid, total carotenoids and antioxidant capacity 

 

The Table 3 show protein, ascorbic acid, total carotenoids and antioxidant capacity content of 

irradiated pequi fruits treated at 0.0, 0.4, 0.6 and 1.0 kGy. 

 

There were not significant differences in the protein tenors between the treatments and the 

control, but small increase was observed in the irradiated samples. The largest differences 

were between the control and the 0.4 kGy dose. The values found in this work are larger than 

48.26a

44.68b
44.18b

48.62a

41

42

43

44

45

46

47

48

49

0.0 3.0 5.0 10.0

Ethereal extract (EE)
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found them by other authors [30; 41; 51]. [41] found values among 3.54 and 4.04% of protein 

in the pequi pulp originating from Luziânia-GO, values these inferior to the found by [52] 

that found 4.9 and 6.0% in pequis of the same area and Brasilândia-MG, respectively. In fruits 

coming from other areas, [20] obtained 1.61 g.100 g
-1

 in fruits from Luiziânia-GO and [10] 

verified tenors 2.65 g.100 g
-1

 for fruits come from Brasília-DF. Great variation is observed in 

the results among different works due to the differences of cultivating researched, area, 

climate, time of the year, analysis method among others. 

 

 

 

Table 3: Results of protein, ascorbic acid, total carotenoids 

and antioxidant capacity of irradiated pequi fruits. 

 

Analysis 

                     Dose 
0.0 kGy 0.4 kGy 0.6 kGy 1.0 kGy 

Protein 7.35
a 

8.11
b 

7.70
a 

7.93
a 

Ascorbic Acid 222.3
a 

112.6
b
 39.4

c
 32.8

d 

Total Carotenoid 16.70
a 

11.02
b 

8.92
c 

7.11
d 

Antioxidant Capacity 92.75
a 

90.04
a 

87.87
b 

82.06
c 

 

Same letters in the same line indicate that there was not significant difference among the treatments. Different 

letters in the same line indicate significant difference among the treatments (p≥0.05).   

 

There was significant effect on the AA tenors compare to control. Significant decrease of the 

ascorbic acid content in irradiated pequi fruits was observed, proportional to the applied dose. 

The losses got to 49.85% for the samples treated with the dose 0.4 kGy, 82.28% for treated 

them with the dose 0.6 kGy and 85.25% for the samples treated with the dose 1.0 kGy, in 

relation to the control. [49] found similar results working with irradiated orange juice in 0.0 

to 7.5 kGy doses, where the decrease of the AA tenor was proportional to the increase of the 

applied dose. The ascorbic acid values of control are above found them in the [51]. This can 

be due to the differences as place of fruits origin, time of the year, processing methodology 

and of analysis among others. 

 

Pequi fruits have a reasonable amount of vitamin C being compared to the banana and 

superior to the Argentinean apple, to the mango Tommy and to the watermelon. The vitamin 

C is the most unstable vitamins for being sensitive to the physiochemical agents as the light, 

the oxygen and the heat. [28] mentioned that the stability loss of the ascorbic acid is 

consequence of several factors, as the cellular breaking for tissue damage, cut, then as larger 

the processing, larger the AA losses. Depending on the conditions, AA can act as an 

antioxidant, as for-oxidizer, as metals quelante, as reducer agent or as oxygen kidnapped 

reagent. In aqueous systems containing metals, AA can act as a for-oxidizer reducing the 

metals, which turn more active the oxidation in lower valence state. In the absence of metals, 

AA is an effective antioxidant in high concentrations. In no-aqueous environment, AA and 

their esters are not good antioxidants [22]. Ascorbic acid and tocopherol are distributed 

thoroughly in the human diet and they have been related to the kidnapping of free radicals 

that provoke damages to the cells [1]. There are evidences that the antioxidants can kidnap or 

to neutralize the free radicals generated by the food irradiation process. Nutritious as the 
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ascorbic acid or "Vitamin C" presents a crucial role in the prevention or in the reduction of 

damages of degenerative diseases  

   

Effective irradiation action was observed with consequent decrease of the total carotenoids 

content. The losses got to 45.56% obtained in the samples treated with 1.0 kGy dose compare 

to control. The largest found value was of 16.70 mg.100 g-1 for the experimental control and 

to smallest for the treatment with 1.0 kGy (7.11 mg.100 g
-1

). The total carotenoids values of 

the control are larger than found them by [24; 30; 45]. These results are in agreement with 

[31], that observed similar effect in irradiated carrots with 0.25, 0.50, 0.75 and 1.0 kGy, 

where the largest carotenoids losses were proportionally to the applied doses, getting to 31% 

in the samples treated with the dose 1.0 kGy. 

 

The antioxidant capacity was expressed as percentile of inhibition of radical DPPH oxidation. 

The processing had significant effect in the antioxidant capacity reduction compared to 

control, but mainly for 0.6 and 1.0 kGy doses. The reductions in the antioxidant capacity of 

the irradiated pequi were of 2.92%, 5.26% and 11.52% for the samples treated with the doses 

0.4 kGy, 0.6 kGy and 1.0 kGy, respectively. The values presented in this study corroborate 

with found them by [45] they studied the antioxidant activity of Brazilian savannah fruits, 

among them the pequi, and they found for the concentration of 2500 µg.mL
-1

 an antioxidant 

activity of 90% for the ethanolic extract and 78% for the aqueous extract. The small 

difference found between this work and our study if it owes, probably, at the time between 

the obtaining of the fruits and their analyses. [27] They found similar effect in the decrease 

antioxidant activity of Nigella sativa when irradiated with doses from 2 to 16 kGy, and for 

some experimental solvents, it was found the increase of the antioxidant activity with the 

increase of the applied dose. [50] investigated the effects of the gamma radiation (5.0 to 30.0 

kGy) in the antioxidant activity of dehydrated black pepper and they observed significant 

decrease for all the applied doses.  

 

The levels of 92.75% of the antioxidant capacity of the experimental control are in agreement 

with found by [42] that investigated the capacity antimicrobial, anti leishmaniasis and 

antioxidant of pequi fruits. [45] Verified the excellent antioxidant capacity of the pequi fruits 

and of other fruits of the Brazilian savannah, detaching its economical importance for the 

pharmaceutical and cosmetics industries. 

 

 

 

4. CONCLUSIONS  

 

After analyses of the results, it is inferred that:   

 

The Cobalt-60 gamma radiation was effective in the maintenance of the pequi fruits 

nutritional properties.   

 

The pequi didn't support high doses of radiation, because dose above 1.0 kGy faded and had 

darkened the fruits turning them opaque, what makes unfeasible them commercially, tends in 

view that the consumer buys this fruit being based, usually, in the coloration yellow-orange 

characteristic of that fruit.   
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The total carotenoids were affected, proportionally, for the increase of the radiation doses to 

applied treatments, and between the doses 0.4 and 0.6 kGy are the best results with the 

smallest losses.   

 

The antioxidant capacity of the irradiated pequi fruits decreased, proportionally, to the 

increase of applied dose. The main components with antioxidant activity affected were, 

mainly, the vitamin C content and total carotenoids.   

 

The pequi fruits irradiation process is a viable technology that it showed promising results in 

conservation, being recommended gamma radiation doses between 0.4 and 0.6 kGy.   
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