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ABSTRACT 

 
Propolis is a natural product from vegetable origin that is generally collected from beehives.  This product is 
well-known for its heath benefits attributed to its biological properties.  On the other hand, Brazilian sugarcane 
spirit, cachaça, shows increasing interest and importance in the alcoholic beverage segment in many markets in 
the world. Therefore, it was evaluated the addition of propolis into cachaça and the effect of ionizing radiation 
on propolis compounds with biological activity. 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 carried out in this study. Three doses of ionizing radiation from electron beam and gamma 
radiation by 60Co were applied on the cachaça samples, i.e. 0.5, 1.0, and 2.0 kGy, aiming to accelerate the aging 
of the cachaça samples. The spirits samples were stored for two periods (immediately after the radiation 
treatment and 30 months after the treatments) and their phenolic compounds contents were analyzed. Phenolic 
compounds contents were statistically different between both storage times of  the cachaça.  The samples of 
cachaça treated with electron beam at 2.0 kGy presented higher reduction in phenolic compouds contents, 
approximately 6 % in the first analysis and 11 % in the second analyisis. In conclusion, the time of storage to 
promote reduction on the phencolics compounds and the ionizing radiations from electon beams affect more the 
contents of these compounds than gamma radiation. 
 
 

1. INTRODUCTION 
 

The sugarcane spirit is the third drink distilled more consumed in the world and the first  
in Brazil.  Although to be produced 1.8 billion of liters per year, generating high  trade in the 
national scope, but only 1 % of this number are exported.  However, even so the increase of 
this market is growing at a rate of 10 % a year [1]. In the domestic market, this drink is 
produced and consumed, predominantly, for the people with lower purchasing power, this 
can to happen perhaps  because cultural question and low technology involved in the 
production process, as well as by the lack of standards for the product quality [2 - 3]. 
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Therefore, the adoption of technologies that allow standardize and make possible any 

steps of the manufacturing process of cachaça are very important. One way to reach that is to 
use the treatment with ionizing radiation which can contribute to standardization of sensorial 
characteristics of the product through stimulating the drink  maturation, once that this step is 
not used by many Brazilian processing plants [4]. On the other hand, the propolis is known 
worldwide for its biological properties, to which several benefits to the health human are 
attributed [5]. Thus, the addition of this biological product can contribute to obtaining a spirit 
with additional sensorial atributes of interest for the market. 

 
For these reasons, the aim of this work was to investigate the effects of ionizing radiation 

(gamma-ray and electron beam) on the contents of phenolic compounds of sugarcane spirits 
composed with propolis after 30 months of storage. 

 
 

2  EXPERIMENTAL 
 
2.1  Preparation of sugarcane spirit composed with propolis 

The sugarcane spirit was elaborated according to procedure described by Lima [6].  
Initially, the propolis was dissolved into the spirit (40 oGL) in order to obtain an alcoholic 
solution containing 0.1% (w/w) of propolis. Afterward, this spirit was filtered in filter paper. 
 
2.2 Treatment of sugarcane spirit with ionizing radiation 

The sugarcane spirit was treated with different doses of ionizing radiation, using two 
radiation sources (gamma radiation from 60Co and electron beam). Sugarcane spirit samples 
were treated as described in Table 1. 

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

 
Treatments Description 

T1 
T2 
T3 
T4 
T5 
T6 
T7 
T 8 

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

 
   

2.3 Physicochemical analyses 

Contents of phenolics compounds from Brazilian sugarcane spirit were determined 
according to Park [7]. Alcohol content was determined using digital densimeter, ANTON 
PAAR brand, model DMA 48 Anton-Paar, according to Zago et al. [8]. The analyses were carried 
out soon after each treatment with ionizing radiation and after 30 months of storage in a glass 
bottle. 
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2.4 Results and discussion 
 

The contents of phenolics compounds found in the samples of cachaça with propolis 
were affected by the storage time (Table 2). The amounts of these compounds, in the spirit 
with propolis, suffered reductions due to time of storage. Soon after treatment with ionizing 
radiations, it was verified that the phenolic compounds contents in the propolis control (T2) 
were of 141.8 µg mL-1. This result was not statistically different from those found in 
treatments T3, T4, T5, T6 and T7 (140.77; 141.21; 140.30; 141.56 and 136.64 µg mL-1, 
respectively). However, the highest loose was found in cachaça submitted to the dose of 2 
kGy of electron beams (T8), registered contents of 133.04 µg mL-1. This means that cachaça 
treated with electron beams can suffer reduction of the contents of phenolics compounds as a 
result of the applied dose.  
 
 
Table  2  -  Concentration of phenolics compounds  (µµµµg mL-1) in  cachaça composed with 

propolis treated with ionizing radiation and storaged during 30 mounths. 
 

Treatments Phenolics compounds (µg mL-1) 
 Immediately  after the treatment After 30 months of storage 

T1 
T2 
T3 
T4 
T5 
T6 
T7 
T8 

5.41 
141.8 

140.77 
141.21 
140.30 
141.56 
136.64 
133.04 

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

6.51 
114.3 

116.49 
116.11 
109.55 
110.70 
105.96 
101.50 

a      D 
b  AB 
b  A 
b  A 
b ABC 
b ABC 
b   BC 
b     C 

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

After 30 months of storage was observed that the phenolic compounds contents in the 
samples of sugarcane spirit composed with propolis presented reduction in function from the 
period of storage. Also it was verified that phenolics compounds amounts found in the 
sample of sugarcane spirit control composed with propolis (T2) – 144.3 µg mL-1, did not 
shown statistical difference of the contents of these compounds in the  samples submitted to 
the treatments T3, T4, T5 and T6 (116.49; 116.11; 109.55 and 110.70 µg mL-1, respectively). 
However, the value find was higher than the phenolics compounds content of samples 
submitted to the treatment T8 (101.50 µg mL-1). This meaning that the phenolic compounds 
in sugarcane spirit composed with propolis showed highest reduction when submitted to the 
highest doses of ionizing radiation from electron beam (2 kGy)  than when submitted to the 
same doses of gamma radiation.  

 
 Although it has been observed reductions in contents of phenolics compounds in 
samples of cachaça composed with propolis submitted to the highest doses of ionizing 
radiation from electron beams, the amounts of these compounds remaining in these samples 
of cachaça showed higher amounts of these substances than into samples of sugarcane spirit 
that was elaborated  propolis-free (T1). In these samples of cachaças were observed 5.41 and 
6.51 µg mL-1 of phenolics compounds immediately after the irradiation treatments and after 
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30 months of treatments and storage, respectively. While the lowest contents of these 
compounds found in samples exposed to ionizing radiations of 2 kGy from electron beam and  
the result observed  was 101.50 µg mL-1.  
 
 

3  CONCLUSIONS 
 

The phenolic compounds contents in cachaça composed with propolis is affected by the 
storage time; 
  Doses of ionizing radiation from electrom beam higher than 1 kGy can promote 
reduction in the phenolic compound content in sugarcane spirit composed with propolis;  

Doses of gamma  irradiation until 2 kGy does not promote reduction in the phenolic 
compounds in sugarcane spirit composed  with propolis; 
  The effect of ionizing radiation from electron beam on phenolics compounds  in  
cachaça composed with propolis are more obvious  than the effect of the radiation from 
gamma irradiation.  
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