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ABSTRACT 
 
Propolis is a natural product from vegetable origin, but, this substance, in general, is collected in the beehives.  
This product is largely known because its heath benefit attributed to its biological properties.  On the other hand, 
Brazilian sugarcane spirit, “cachaça”, is an interesting alcoholic beverage with an increasing importance in the 
segment in many markets in the world. Therefore, was evaluating the addition of  the propolis into cachaça and  
the effect of ionizing radiation on propolis compounds with biological properties. Samples of cachaça with 
propolis used in irradiation experiments were prepared from cachaça  (40 °GL) composed with propolis (0.1%). 
Eight treatments, with four repetitions each, were considered in this study. Three doses of ionizing energy from 
electron beam and gamma radiation from 60Co were applied on the cachaça samples, i.e. 0.5, 1.0, and 2.0 kGy, 
with the goal to accelerate the aging time of the cachaça. The sugarcane spirits samples were storage during two 
periods (immediately after the radiation treatment and 30 months after the treatments) and their flavonoids 
contents were analyzed. Flavonoids contents in sugarcane spirit were statistically different between  both storage 
time.  The samples of cachaça treated with electron beam at 2.0 kGy presented the highest reduction in 
flavonoids contents, approximately 30.0 % in relation to the first analysis time.  In conclusion, the time of 
storage to promote reduction on the flavonoids contents and the ionizing radiation also promoted reduction on 
the contents of these compounds, mainly in the first períod of storage. 
 
 

1. INTRODUCTION 
 
Sugarcane spirit, “cachaça”, is a tipical Brazilian drink. In the Brazil, are produced anually 
about 1.8 billion liters of sugarcane spirit, which about 20 million liters are exported [1]. 
Some authors report that the small volume exported is because to absence of standardization 
of quality of this Brazilian drink. Moreover, they believe that are necessary new ideas to open 
new markets [2-3]. 
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In this way, the adoption of technologies that allow standardize and make possible any steps 
of the manufacturing process of cachaça are very important. In this direction, the use of the 
treatment with ionizing radiation can  contribute to standardization of the sensorial 
characteristics of the product, once that this techonology can be to used for aging the 
beverage, one step that is few used in Brazilian sugarcane spirit industry [4]. On the other 
hand, the propolis is worldwide known for its biological properties, which are atributed 
several benefits to the health human [5]. Because this, the addition of this biological product 
can contribute to the obtainig of a sugarcane spirit with additional sensorial attributes of 
interest  to the market. 

 
For this reasons, the aim of this work was investigate the effects of ionizing radiation from 
gamma-ray and electron beam, on the flavonoids contents into Brazilian sugarcane spirit 
composed with propolis after 30 months of storage. 

 

 

2. EXPERIMENTAL 
 
 
2.1  Preparation of spirit with propolis 
 
The spirit was elaborated according to procedure described by Lima [6].  Initially, the 
propolis was dissolved in cachaça (40 oGL), in order to obtain a hydroalcoholic solution with  
propolis 0.1% (w/w). After this step, the sugarcane  spirit was filtered in filter paper. 
 
 
2.2 Treatment of sugarcane spirit with ionizing radiation 
 
The cachaça was treated with different doses of ionizing radiation, using two radiation 
sources (gamma radiation and electron beam). The cachaça samples were treated according 
to described in Table 1. 

  

Table 1 – Aplication of ionizing radiation in Brazilian sugarcane spirit. 
 

Treatments Description 
T1 
T2 
T3 
T4 
T5 
T6 
T7 
T8 

Cachaça   propolis-free 
Cachaça contain 0.1% of propolis 
Cachaça contain 0.1% of propolis treated with 0.5 kGy of gamma radiation 
Cachaça contain 0.1% of propolis treated with 1.0 kGy of gamma radiation 
Cachaça contain 0.1% of propolis treated with 2.0 kGy of gamma radiation 
Cachaça contain 0.1% of propolis treated with 0.5 kGy of electron beam 
Cachaça contain 0.1% of propolis treated with 1.0 kGy of electron beam 
Cachaça  contain 0.1% of propolis treated with 2.0 kGy of electron beam 

  

2.3 Physicochemical analysis  
 
Flavonoids contents from Brazilian cachaça were determined according to Park [7]. Alcohol 
content was determined using digital densimeter, ANTON PAAR brand, model DMA 48 Anton-
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Paar, according to Zago [8]. The analysis were carried out immediately after each treatment with 
ionizing radiation and after 30 months of storage into bottle glasses. 

 
 

3. RESULTS AND DISCUSSION 
 
During the storage were observed importants modifications on the flavonoids contents in the 
sugarcane spirit samples (Table 1). In the samples submitted to the T2, there were observed 
reductions  from 77.25 to 29.31 µg mL-1 in flavonoids contents, after 30 months that cachaça 
was treated. In the same period, the flavonoids contents also showed reduction in all samples 
of cachaça treated with ionizing radiation. In the T5, which the samples received the highest 
dose of gamma radiation (2 kGy), the flavonoids contents reduces from 63.83 µg mL-1 to 
25.83 µg mL-1, to the same storage period. In those samples treated with the highest dose of 
ionizing radiatio from electron beam (2 kGy), the flavonoids amounts reduced from 54.59 µg 
mL-1 to 18.82 µg mL-1.  
  
 

Table  2  -  Flavonoids concentrations (µµµµg mL-1) in samples of Brazilian cachaça treated 
by ionizing radiation and storage during 30 months. 

 
Treatments Flavonoids contents, µg mL-1 

 Immediately after the treatment After 30 months of storage 
T1 
T2 
T3 
T4 
T5 
T6 
T7 
T8 

1.99 
77.25 
75.21 
74.19 
63.83 
67.35 
59.67 
54.59 

a      E 
a  A 
a  AB 
a  AB 
a    BCD 
a  ABC 
a       CD 
a         D 

4.58 
29.31 
31.03 
30.12 
25.86 
27.23 
24.59 
18.82 

a      C 
b  AB 
b  A 
b  AB 
b AB 
b AB 
b AB 
b   B 

Average followed by the same small letters, in the row, did not differ statistically when submitted to Tukey test (p� 
0.05). 
Average followed by the same capital letters, in the column, did not differ statistically when submitted to Tukey test 
(p� 0.05). 

 

It was possible to verify that the ionizing radiation from gamma source promoted a reduction 
in the flavonoid contents, however, this effect was dependent of the dose used. Only in the 
samples treated with 2 kGy of ionizing radiation from gamma-ray was verified statistical 
difference on the flavonoids contents between the treated samples (T5 - 63.83 µg mL-1) and 
propolis-control treatment (T2 - 77.25 µg mL-1), immediatly after radiation. In this period, 
there were observed higher differences in the flavonoids contents of the spirit treated by 
electron beam radiation (T7 – 59.67 µg mL-1 and T8 – 54.59 µg mL-1) when compared with 
the samples of cachaça  that did not receive treatment with ionizing radiation (T2). On the 
other hand, after 30 months in storage, was not verified statitical difference in the flavonoids 
contents in those samples submitted to the different doses of gamma irradiation or electron 
beam. Exception did to the samples submitted to the T3 which showed higher flavonoids 
contents than the samples submitted to the T8. 
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3. CONCLUSIONS 
 
Flavonoids contents in cachaça composed with propolis are affected by the storage time; 

 
Doses of ionizing radiation from electron beam  higher than 1 kGy can promote reductions in 
flavonoids contents in cachaça  composed with propolis; 
 
The ionizing radiation from gamma-ray, in dose until 1 kGy, does not promote reduction in 
flavonoids amount in cachaça composed with propolis; 
 
The effect of electron beam on flavonoids compounds in sugarcane spirit composed with 
propolis are more pronounced than the effect of the gamma radiation. 

 
 

ACKNOWLEDGMENTS 
 
The authors are thankful to Dr. Paulo Rela from Centro de Tecnologia de Radiações from 
IPEN, to the his special help in the study using the electron beam. 
 

 
REFERENCES 

 
1.  CARDOSO, D. R., ANDRADE-SOBRINHO, L. G., LEITE-NETO, A. F., RECHE, R. V., 

ISIQUE, W. D., FERREIRA, M. M. C. Comparison between cachaça and rum using 
pattern recognition methods. Journal of Agricultural and Food Chemistry, 52(11), 3429–
3433, 2005. 

2.  RIBEIRO, C.A.F.  O caráter H2S negativo e a floculação como marcadores de leveduras 
em fermentação alcoólica com reciclo de células. Piracicaba, 2002. 59p. (Tese de 
Doutorado) – Escola Superior de Agricultura “Luiz de Queiroz” – ESALQ/USP, 2002.  

3.  BRAGA, V. S.  A influência da temperatura na condução de dois processos fermentativos 
para produção de cachaça. Piracicaba, 2006. 90 p: il (Dissertação de Mestrado) – Escola 
Superior de Agricultura “ Luiz de Queiroz” – ESALQ/USP, 2006. 

5.  ALENCAR, S.M.  Evaluation of biological activities and physicochemical properties of a 
new type of brazilian propolis.  In: Apimondia International Apicultural Congress (39. : 
2005 : Dublin, Irlanda). 

6.  LIMA, U. A. Aguardente : fabricação em pequenas destilarias. Piracicaba : FEALQ, 
1999. 187 p. 

7.  PARK, Y.K.; ALENCAR, S. M.; SCAMPARINI, A.R.P. ; AGUIAR, C. L. Própolis 
produzida no sul do Brasil, Argentina e Uruguai: evidências fitoquímicas de sua origem 
vegetal. Ciência. Rural, 32 (6), pp. 997-1003, 2002. 

8.  SOUZA, M. D. C. A..  Identificação, quantificação e comparação das substâncias 
químicas responsáveis pelos aromas da cachaça de alambique e do rum comercial 
tratados pelo processo de irradiação. São Paulo, 2006. 121 p. Tese (Doutorado) - 
Tecnologia Nuclear – Aplicações. IPEN - INST PESQ ENER NUCLEARES, 2006. 


