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Introduction
The “feijoada” is a typical Brazilian dish and was introduced by 

Africans slaves; nowadays, made with black beans, smoked 
sausage, jerked meat, and some other salt pork, served with 

rice, manioc flour, orange slices and collards (kale). Sliced 
collard is briefly cooked in garlic and olive oil for a healthy,

tasty side dish.

The effective potential to ensure the safety and quality of 
fresh-cut fruits and vegetables of Electron Beam irradiation is 
well established
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The objective of this study was to evaluate the color of irradiated 
kale.

Objective

Material and methods

Samples of collards greens (var. acephala) were supplied by Hydrofarm Manufacture 
at São Paulo city.

Sample preparation

Samples of whole kale were obtained and put into the isothermal box previously 
refrigerated with ice to maintain the temperature nearly 5ºC during the transportation.  

Stalks were removed, samples did not exceed 3.5 mm height and leafs of kale were 
sanitized, placed in a polyethylene bag and stored at refrigerated temperature (4 ± 1°C).

Irradiation

Samples were irradiated in ambient temperature at IPEN-
CNEN Electron Accelerator, a Dynamitron Machine (Radiation 
Dynamics Co. Model JOB-188, New York, USA). Applied doses 
were 0 (control) 1.0, 1.5kGy.



Measurement of color

Color values for collards were measured on days 1, 
3, 6 and 8.

“L” (lightness; 0 = dark and 100 bright)

“a” (negative = greenness and positive = redness)

2.5 Statistical analysis

Statistical analysis of the results was done using analysis of variance One-way 
ANOVA and was processed with GraphPad Prism 5.



“L” value

According to the analysis of variance, for values “a”, the collards samples showed 

significant differences (p<0.05) between the days 1 to 3; 1 to 8 and 3 to 6. With the 

samples irradiated with doses of 1.0kGy, the differences happened between the days 1 to 

6 and 1 to 8. Samples treated with 1.5kGy did not show significant differences,

maintaining the green color.
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“a” value

According to the analysis of variance, for values “a”, the collards samples showed 
significant differences (p<0.05) between the days 1 to 3; 1 to 8 and 3 to 6. With the 

samples irradiated with doses of 1.0kGy, the differences happened between the 
days 1 to 6 and 1 to 8. Samples treated with 1.5kGy did not show significant 

differences, maintaining the green color.
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“b” value

No significant differences were observed for value “b”, between control sample 
(0kGy) and irradiated sample with a dose of 1.5kGy, during the days 1 to 3 and 6 to 
8; however, significant differences could be observed for the other days. Only the 
first day showed significant difference between the samples treated with 1.5kGy 
and the Control sample (0kGy).
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Conclusion

In our study, under our conditions, 
color quality attribute of collards did 

not change when submitted to e-beam 
treatment, with doses of 1.0 and 

1.5kGy, for the fresh product package, 
at controlled refrigerated temperature. 

No significant effects, due to the 
irradiation treatment, were observed 

in the color of the collards greens.
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