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ABSTRACT 

 
Edible flowers can be used to add flavor, color, taste and visual appeal to culinary preparations as salads, soups, 

desserts and drinks. There are many edible flowers rich in minerals, vitamins, pollen, nectar and other essential 

nutrients that are important for human nutrition. Food irradiation is a viable technology for disinfestation of 

insect, to increase extending the shelf life of perishable products and improving the hygienic quality of food. 

The irradiation technology is a good alternative method to replace chemical fumigation of pest insects present in 

foods and flowers. The purpose of this study was evaluate the color of Dendranthema grandiflorum exposed 

low-dose ionizing radiation: 0.3 kGy, 0.4 kGy, 0.5 kGy, 0.6 kGy, 0.7 kGy, and 0.8 kGy of 
60

Co using 

colorimeter (Konica Minolta Chroma Meter CR-400), were used samples of chrysanthemum in yellow, white 

and red. The petals of the flowers were used for the chromaticity value. The samples of irradiated 

chrysanthemus (white, yellow and red) processed with 0.3 to 0.6 kGy haven´t shown significantly difference 

when compared to the control sample, the dose of 0.3 kGy, dose it is necessary to sterilize.  

 

 

 

1. INTRODUCTION 

 

Edible flowers have been used in the culinary creations for flavor and garnish for hundreds of 

years, in China and Japan, have been consumed for thousands of years. Edible flowers are 

used baking, sauces, jelly, syrup, flavored liquors, vinegars, honey, oil, tea, candied flowers, 

ice cubes, salads and some flowers may be dried and used as dried herbs [1-2].  

 

The assortment of edible flowers involves several tens of inflorescences which differ in taste, 

color and shape, these are used to improve flavor, appearance and nutritive value the culinary 

preparations. Sensory characteristics attractive as appearance, flavor, taste, size, shape and 

coloring represent the most important criteria of quality of edible flowers and color is one of 

the major attributes which affects the consumer perception of quality. [2-3-4].  

 

Edible flowers are highly perishable product and must be free from insect pests, which may 

represent a challenge since edible flowers must be grown without the use of any chemical 

pesticide [5]. 
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Dendranthema grandiflorum (chrysanthemums) native to China and Japan, are perennial 

plants with the flowering yields attractive spikes of brown, red, yellow, pink, reddish-orange 

or white flowers in the spring and fall. The petals have a mild to strong bitter taste, use in 

salad, soup, tea and can also be prepared as tempura [1-6].  

 

Irradiation of food is the use of ionizing radiations from isotopes of cobalt or from 

accelerators to food safety, insect disinfestation, reduce microbial contamination and increase 

the shelf- life of food. Ionizing radiation is applied to foods to improve their keeping quality 

[7-8]. 

 

Safety and efficiency food irradiation has been approved by World Heath Organization 

(WHO), International Atomic Energy Agency (IAEA) and Food Agriculture Organization 

(FAO) [9-10]. The ionizing radiations do not cause any significant alteration the important 

sensory properties of most food are not influenced at low radiation doses [11]. 

 

Flowers are relatively sensitive in ionizing radiations, the damage caused by radiation in 

flowers are color changes in petals, trunk bent, injury, bud opening and petal wilting. The 

irradiation technology is a good alternative method to substitute chemical fumigation in 

disinfestation the insect in food and flowers [12-13]. 

 

The purpose of this study was evaluate the color of Dendranthema grandiflorum in colors 

yellow, white and red exposed low-dose ionizing radiation. 

 

 

2. MATERIAL AND METHODS  

 

2.1 Sample 

 

Samples of Dendranthema grandiflorum in were purchased from local market in São Paulo, 

Brazil, were used chrysanthemum in yellow, white and red (FIG.1) The samples were 

packaged in polyethylene (13×10×4 cm) with five flowers by species. 
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Figure 1: Dendranthema grandiflorum   

 

2.2 Irradiation 

 

The samples were irradiated at Nuclear and Energy Research Institute – IPEN/CNEN (São 

Paulo, Brazil) using a 
60

Co Gammacell 200 (MDS Nordion Ottawa, Canadá) at doses of 0, 

0.3 kGy, 0.4 kGy, 0.5 kGy, 0.6 kGy, 0.7 kGy, and 0.8 kGy. After irradiation, sample were 

stored in a cold chamber at 8ºC. 

 

2.3. Colorimetric analysis  

 

The colorimetric analysis was conducted using colorimeter (CR-400 Chroma; Konica 

Minolta, Osaka, Japan). The colorimeter was calibrated with standard calibration white plate 

(CR-A43) and configuration L * a * b * where L: luminosity (relative darkness or lightness) 

an value of L* = 100 represents pure white and L* = 0 represents pure black; a* is 

chromaticity coordinate (+a*:red; -a*:green) and the b* is chromaticity coordinate (+ 

b*:yellow; -b*:blue) [14]. 

 

The analyses were performed in triplicate and the colorimeter was positioned in a vertical ma

nner in the middle of each petal to ensure equal measurement conditions. Was used as standar

d control group (0 kGy), in order to obtain consistent results. 

 

2.4 Statistical Analysis 

 

The results of the color were submitted to analysis of variance (ANOVA) at a significance le

vel of 95% (P < 0.05). The means comparison were used Tukey test for analyses of color.  
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3. RESULTS AND DISCUSSION  

Appearance is a sensory characteristic of the food, composed from color, brightness, size and 

shape. Color is related to the fresh quality foods, becoming the first criteria applied to its 

acceptance or rejection by consumers [15]. 

 

3.1 Colorimetric analysis: yellow chrysanthemums 

The color analyses for of yellow chrysanthemums are shown in Figures 2, 3 and 4. We could 

observe in Figure 2 that L* parameter (brightness) did not show a statiscal difference between 

non-irradiated and irradiated samples. 

 

 
    Figure 2. L Parameter (brightness) of yellow chrysanthemums at different  

doses (mean values) 

 

 

 Figure 3, the a* parameter (+ red; - green) showed that the irradiated samples remained with 

the same characteristics of the control sample. 
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  Figure 3. a Parameter of yellow chrysanthemums at different doses  

(mean values) 
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The results for the achromatic b * (yelow; - blue) FIG. 4 showed that the irradiated sample 

starting 0.5 kGy differ significantly of non-irradiated samples. However the samples 

processed with 0.3 and 0.4 kGy remained with the same characteristics of the control. 

 

 

 

 
 

Figure 4. b Parameter of  yellow chrysanthemums at different doses  

(mean values) 
 

 

 

Evaluate color of in nature peach palm, such as color and texture, after of e-beam processing, 

samples were irradiated 1.0 and 2.0kGy. Colour analysis results showed a significant change 

mainly with samples irradiated with 2.0kGy [16] 

 

 

 

 

3.2 Colorimetric analysis: white chrysanthemums 

 

 

The results of color analyses for of white chrysanthemums are shown in Figures 5, 6 and 7. 

We could observe in Figure 5 that L* parameter did not show a statiscal difference between 

non-irradiated and irradiated. 
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Figure 5. L Parameter (brightness) of white chrysanthemums at different 

doses (mean values) 

 

 

Figure 6, the results for the a* parameter showed that the irradiated sample starting 0.4 kGy 

differ significantly of non-irradiated samples. However the sample processed with 0.8 kGy 

remained with the same characteristics of the control. Similar results were obtained for 

achromatic component b (Figure 7). 

 

 

 
 

Figure 6. a Parameter of  white chrysanthemums at different doses  

(mean values) 
 

 

 

80,00

85,00

90,00

95,00

100,00

0 0.3 0.4 0.5 0.6 0.7 0.8

L value - white chrysanthemums  

-2,00

-1,50

-1,00

-0,50

0,00

0,50

1,00

0 0.3 0.4 0.5 0.6 0.7 0.8

a value - white chrysanthemums  
 



INAC 2013, Recife, PE, Brazil. 

 

 
 

 
Figure 7. b Parameter of  white chrysanthemums at different doses  

(mean values) 
 

 

 

 

3.3 Colorimetric analysis: red chrysanthemums 
 

 

The color analyses for of white chrysanthemums are shown in Figures 8, 9 and 10. Observe 

in Figure 8 that L* parameter did not show a statiscal difference between non-irradiated and 

irradiated. 

 

 

 

 
 

Figure 8. L Parameter (brightness) of red chrysanthemums at different 

doses (mean values) 
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Figure 9, the a* parameter (+ red; - green) showed that the irradiated sample starting 0.5 kGy 

differ significantly of non-irradiated samples, while the samples processed with 0.3 and 0.4 

kGy remained with the same characteristics of the control sample. 

 

 

 
 

Figure 9. a Parameter of  redchrysanthemums at different doses  

(mean values) 
 

 

 

The b* parameter (Figure 10) showed that the irradiated sample 0.8 kGy differ significantly 

of non-irradiated samples, while the samples processed with 0.3 to 0.7 kGy remained with the 

same characteristics of the control sample. 

 

 

 
 

Figure 10. b Parameter of red chrysanthemums at different doses  

(mean values) 
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4. CONCLUSIONS  

 

Color is an important quality attribute of edible flowers, from the color analysis results 

showed a significant change on samples irradiated with 0.5 and 0.8kGy, to dose of 0.3 kGy it 

is necessary to sterilize insects. 
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