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ABSTRACT

Propolis is a natural resin, collected mainly by the 
honey bee, Apis mellifera, which has been shown to 
have many biological roles, including antioxidant 
and antimicrobial effects, both conferred by phenolic 
compounds, especially flavonoids. The fruit of the açai 
palm is an important source of anthocyanins, which are 
also phenolics of the flavonoid group. The aim of this 
study was to assess the antioxidant and antimicrobial 
effects of a mixture of propolis and açai extracts. 
Antimicrobial activity was assessed by BHI broth culture 
with diluted extract, followed by agar subculture, while 
antioxidant activity was assessed by the DPPH radical 
scavenging assay. The results showed that around 2% 
of the propolis extract showed antimicrobial activity 
against Staphylococcus aureus and S. epidermidis, while 
low concentrations of both the ethanolic propolis and 
aqueous açai extracts, alone and combined, exhibited 
antioxidant activity. In conclusion, this study showed 
that the antioxidant effects of propolis and açai were 
summed in the mixed extracts. Furthermore, this 
combination would show antimicrobial activity if the 
minimum inhibitory concentration of propolis extract 
established in this study were used in the formulation. 
Hence, these extracts could be mixed into formulations 
used topically to prevent skin aging and, possibly, 
disorders caused by microbes, such as acne. 
Keywords: Propolis. Açai. Flavonoids. Antimicrobial. 
Antioxidant. DPPH radical.

INTRODUCTION

The search for new active substances for food, 
cosmetic and dermatological products and the scientific 
clarification of the benefits really conferred by these 
substances are very important for those manufacturing 
sectors nowadays. Considering the global trend towards 

sustainable development, which involves environmentally 
friendly, economically viable, socially just and culturally 
accepted production methods, as well as the importance 
of self care for quality of life, the use of natural active 
ingredients, such as açai and propolis, in skin formulations 
is of great interest. 

Propolis is a natural resin collected mainly by the 
bee Apis mellifera. It is lipophilic, hard and fragile at room 
temperature and soft, malleable and sticky when heated. 
It is extracted by the bees from plants in the vicinity of 
their beehives and used to repair honeycombs and maintain 
the asepsis of the beehive, preventing the decomposition 
of organisms that die inside the beehive (Marcucci, 1995; 
Salatino et al., 2005; Sawaya et al., 2002). 

The composition of propolis varies according to the 
plant species visited by the bees, substances metabolized 
and secreted by the bees and other components that are 
incorporated during its production. Despite this variability, 
in general all samples have antimicrobial activity, since this 
is the function of propolis in beehives (Marcucci, 1995; 
Sawaya et al., 2002)

Many studies have shown that propolis has a 
number of biological roles, including antioxidant and 
antimicrobial activity, both conferred mainly by substances 
belonging to the group of phenolic compounds, especially 
flavonoids, which make propolis an important object of 
study for the most diverse pharmaceutical applications, 
such as anti-aging and anti-acne cosmetics (Cabral et al., 
2009; Havsteen, 2002; Marcucci, 1995; Salatino et al., 
2005; Sawaya et al., 2002; Teixeira et al., 2010).

Açai (Euterpe oleracea Mart) has traditionally been 
cultivated in floodplains but, more recently, it is also being 
cultivated on dry land in the north of Brazil. The açai palm 
is one of the most promising palm trees because of its 
economic importance to small farmers and extractivists and 
regional industries (Homma et al., 2006). Açai is a great 
source of anthocyanins, phenolic compounds belonging to 
the group of flavonoids, which are widespread in nature 
and confer the colors orange, red and blue to many plant 
structures. Anthocyanins are not only important natural 
pigments, but also contain proven antioxidant properties 
and are very beneficial to health. However, açai needs 
to be stored properly to preserve its antioxidant activity, 
since anthocyanins are unstable when exposed to light and 
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freezing temperatures (Castañeda-Ovando et al., 2009; Del 
Pozo-Insfran et al., 2004; Kuskoski et al., 2006; Pacheco-
Palencia et al., 2007; Pacheco-Palencia & Talcott, 2010; 
Sanabria & Sangronis, 2007; Wang et al., 1996).

The use of a combination of açai and propolis 
extracts in food preparations,  nutraceuticals or cosmetic 
anti-aging formulations may be promising. Hence, the 
objective of this study was to assess the antioxidant and/
or antimicrobial activities of propolis and açai extracts 
separately and combined. 

MATERIAL AND METHODS

Material

Ripe açai fruits were harvested in the historical town 
of Igarapé-Miri (the “world capital” of açai production, 78 
km from Belém, state of Pará, north Brazil) and processed 
as described by Tonon et al., (2010). Crude green propolis 
resin was obtained from the state of Minas Gerais, southeast 
Brazil.

Extraction of açai and propolis

Briefly, açai extract was prepared as follows: an 
aqueous solution of 0.1% hydrochloric acid and 0.1% 
sodium bisulfite was used as the extraction liquid for 
antimicrobial activity tests, whereas sterile, deionized 
water was used for the assay of antioxidant activity. All 
materials were previously disinfected with 70% ethanol. 

The pulp of açai berries (Euterpe oleracea) was 
placed in a homogenizer with one of the extraction 
solutions mentioned above. The crude extract was filtered 
through a nylon net and then centrifuged to remove any 
solid residues that were still in suspension. The extract 
obtained was stored in a hermetically sealed amber glass 
bottle under refrigeration at 4oC until use. 

Propolis was ground and placed in a cellulose 
thimble sealed with filter paper and refluxed with absolute 
ethanol for 24h in a Soxhlet extractor. A total of 20g of 
propolis was used for 400mL of ethanol. After reflux, the 
extract was filtered and stored in an amber bottle at room 
temperature. All materials were previously disinfected with 
70% ethanol (Araujo et al., 2002)

Assessment of antimicrobial activity – growth in liquid 
medium 

The culture media used were brain-heart infusion 
(BHI) broth (HIMEDIA), tryptic soy agar (TSA) and 
potato dextrose agar (PDA) (DifcoTM). Triclosan was 
used as the reference antimicrobial agent. The selected 
microorganisms were Staphylococcus aureus (ATCC 
25923), Staphylococcus epidermidis (ATCC 12228), 
Pseudomonas aeruginosa (ATCC 13525), Escherichia coli 
(ATCC 25922) and Candida albicans (ATCC 10231). 

The inoculum was prepared as instructed by Sawaya 
et al. (2002), with modifications. A loopful of a colony was 
transferred to 5mL of BHI broth, which was then incubated 
at 37ºC for 18-24h. Next, sterile saline was added to the 

suspension, to adjust the turbidity to 0.5 on the McFarland 
scale (roughly 1 x 106 cells/mL). 

The next step consisted of observing growth 
inhibition in BHI broth culture, followed by TSA/potato 
agar subculture where required, as instructed by Kalemba 
and Kunicka (2003), with modifications: 500μL of various 
concentrations of the açai and/or propolis extracts and 
100μL of the suspended inoculum were added to 5mL of 
BHI broth in sterile test tubes. The mixtures were vortexed 
and incubated at 35°C for 24h for the bacteria or 25°C for 
24/48 h for the yeast. The tubes were then monitored for 
microbial growth (turbidity). If the broth became turbid 
immediately after addition of the extract, a loopful was 
streaked on TSA agar (for bacteria) and potato agar (for 
yeasts) after the incubation period. These plates were then 
incubated as for the broth and inspected for the presence 
or absence of colonies. Ethanol (500mL) was used as the 
negative control in place of the extract. The positive control 
consisted of 500μL of triclosan in ethanol. 

Minimum inhibitory concentrations (MICs) were 
calculated, based on the concentration of each extract 
inside the test tube. 

Assessment of antioxidant activity – DPPH radical 
scavenging 

DPPH (2,2–diphenyl–1–picrylhydrazyl) radical was 
purchased from Sigma-Aldrich (USA). BHT (butylated 
hydroxytoluene) was used as the reference antioxidant. 
Absorbance was read with a Varian Cary 50 Bio UV/Vis 
spectrophotometer.

The antioxidant activity of the extracts was assessed 
as instructed by Brand-Williams et al., (1995) and Sánchez-
Moreno et al. (1998), with modifications.

A standard solution of 60μM DPPH in absolute 
ethanol was prepared in an amber bottle and used 
immediately to prepare dilutions at 10 μM, 20 μM, 30 μM, 
40 μM, 50 μM and 60 μM, whose absorbance was read 
in the dark at 515 nm. From these readings, an analytical 
curve for DPPH was constructed. 

The total antioxidant activity (TAA) of propolis or 
açai extract was then determined. Various concentrations 
of propolis or açai extract were prepared in triplicate. A 
solution containing açai and propolis extract combined, 
each with a final concentration of 0.1%, was also prepared 
in triplicate, to assess their combined antioxidant activity. 
Aliquots of 0.1mL of each concentration of each extract 
were transferred, in the dark, to test tubes containing 3.9mL 
of 60 μM DPPH solution and homogenized by vortexing. 
Absolute ethanol (0.1mL of absolute ethanol and 3.9mL of 
60 μM DPPH solution) was used as the negative control and 
BHT (0.1mL BHT in ethanol and 3.9mL of 60μM DPPH 
solution) as the positive control. All tubes were incubated 
at 28°C for 30 minutes, after which the absorbance was 
read at 515nm, against absolute ethanol as the blank. 

After the reading, the analytical curve for DPPH 
was used to find the concentration of DPPH in μM, and 
thence the amount consumed, and the result was converted 
to g of DPPH, by Equation 1: 

g DPPH = (μM DPPH / 1,000,000)*394.3 (molecular weight of DPPH). 
   (Eq.1)
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It was possible to plot the absorbances of the 
various concentrations of the extracts on the Y axis and 
the concentration (mg/L) on the X axis, to determine the 
equation and slope of the experimental line. The TAA 
was calculated by replacing the absorbance equivalent 
to 50% of the initial DPPH concentration by “y”, to find 
the concentration of extract needed to reduce the initial 
concentration of the DPPH radical by 50% (EC50 – mg/L ).

The percent antioxidant activity, another way 
of expressing antioxidant activity, was calculated as 
follows: % antioxidant activity = [(absorbance of the 
control – absorbance of the sample)/ absorbance of the 
control]*100%.

All results were based on the final concentration of 
each sample in the test tube. 

RESULTS 

Table 1 shows the antimicrobial activity results. 

Table 1. Antimicrobial activity of the extracts against the selected 
microorganisms. 

Test sample

Microorganisms

Gram-positive bacteria Gram-negative bacteria Yeast

S. aureus S. epidermidis P. aeruginosa E. coli C. albicans

Ethanol (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+)

Propolis extract 
1.07% (+) (+) (+) (+) (-) (-) (+) (+) (+) (+) (+) (+) (+) (+) (+)

Propolis extract 
1.4% (+) (+) (+) (+) (-) (-) (+) (+) (+) (+) (+) (+) (+) (+) (+)

Propolis extract 
1.8% (+) (-) (-) (-) (-) (-) (+) (+) (+) (+) (+) (+) (+) (+) (+)

Propolis extract 
2.14% (-) (-) (-) (-) (-) (-) (+) (+) (+) (+) (+) (+) (+) (+) (+)

Propolis extract 
7.14% (-) (-) (-) (-) (-) (-) (+) (+) (+) (+) (+) (+) (+) (+) (+)

Açai extract 8.9% (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+) (+)

Triclosan 0.02% (-) (-) (-) (-) (-) (-) (+) (+) (+) (-) (-) (-) (-) (-) (-)

(+) = presence of microbial growth
(-) = absence of microbial growth.
All experiments were performed in  triplicate.

The EC50 for antioxidant activity was obtained by 
plotting the absorbances of the various concentrations of 
the extracts and the positive control. Linear regression was 
then used to generate the curves. It was also necessary to 
construct the DPPH analytical curve. The equation of the 
straight line fitted to the DPPH curve was y = 0.010570x + 
0.000527.  The amounts of BHT, propolis extract and açai 
extract needed to reduce 50% of the initial DPPH (EC50) are 
presented in Table 2.

Table 2.  EC50 values obtained for the propolis and açai extracts 
and the positive control BHT (DPPH method).

Sample EC50 (mg/L) EC50 (g sample/ g DPPH)

Propolis extract 505.14 38.13

Açai extract 1587.75 127.61

BHT 275.35 22.13

Figure 1 shows the percent antioxidant activity of 
the extracts. 

Fig. 1. Percentage of antioxidant activity of propolis and açai 
extracts alone and combined and the BHT control. Propolis extract 
at 0.1% showed a high antioxidant effect (60.93%) and açai extract 
had roughly half this effect (30.53%). The combination of the two 
extracts produced the best effect (74.30%). BHT had the lowest 
antioxidant effect (27.60%), at its usual concentration of 0.01%. 

DISCUSSION

Antimicrobial activity is generally desired in 
both therapeutic and cosmetic products, in order to fight 
microorganisms that cause infections and to combat 
problems that consumers are trying to minimize or 
even eliminate. Currently, many mutant pathogenic 
microorganisms are resistant to a broad range of synthetic 
antimicrobial agents because of indiscriminate, prolonged 
and inappropriate use. Thus, natural antimicrobial agents 
are an attractive option for their greater efficacy and lower 
cost (Crisan et al., 1995).

The microorganisms selected for this study included 
skin flora and pathogenic microorganisms. Thus, the initially 
selected microorganisms were Staphylococcus aureus, 
Staphylococcus epidermidis, Pseudomonas aeruginosa 
and Candida albicans. Later, E. coli was included in the 
study because it is potentially pathogenic and has been used 
as a standard bacterium in more scientific studies than any 
other (Fernandes Junior et al., 1997; Fernandes Junior et 
al., 1994; Gonsales et al., 2006)

The antimicrobial activities of açai and propolis 
extracts and triclosan differed from each other. Although 
açai extract contains phenolic compounds in significant 
amounts, it showed no antimicrobial activity against any 
of the microorganisms tested in this study. Homma et al. 
(2006) emphasize the importance of processing açai pulp 
from its native Amazomian region properly in order to 
reduce the risk of microbiological contamination, which 
can occur at the beginning of pulp extraction. 

Green propolis extract in ethanol showed 
antimicrobial activity against the Gram-positive bacteria 
Staphylococcus aureus and Staphylococcus epidermidis, 
with minimum inhibitory concentrations (MIC) of 21.43mg/
mL (2.14%) and 17.85mg/mL (1.8%), respectively. 
However, the same extract showed no antimicrobial 
activity against the Gram-negative bacteria Pseudomonas 
aeruginosa and Escherichia coli, or against the yeast 
Candida albicans (Table 1).
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The sensitivity of Gram-positive and resistance of 
Gram-negative bacteria to propolis extract are somewhat 
expected, since many studies mention this (Brumfitt et al., 
1990; Fuentes & Hernandez, 1990; Kujumgiev et al., 1999; 
Parcker & Luz, 2007; Popova et al., 2005; Rezende et al., 
2006; Silici & Kutluca, 2005). However, many other authors 
observed that propolis extract had some antimicrobial 
activity against Gram-negative bacteria, at times requiring 
higher doses than those used for Gram-positive bacteria 
(Bonhevi et al., 1994; Mirzoeva et al., 1997).

The antimicrobial activity of propolis is higher 
against Gram-positive bacteria because of the flavonoids 
and aromatic acids and esters present in the resin. These 
chemical compounds supposedly act on the structure of 
Gram-positive bacterial cell walls, but the mechanism 
of this action is still unknown (Bankova et al., 1999 e 
Marcucci et al., 2001)

The reason for propolis showing lower antimicrobial 
activity against Gram-negative bacteria is uncertain. 
Scientists believe that this is because of the multi-layered 
structure and higher fat content of the cell wall, which 
may be more resistant to propolis extract. Although the 
Gram-negative cell wall is less rigid than that of Gram-
positive bacteria, the former is chemically more complex 
and contains an outer lipopolysaccharide layer. The 
antimicrobial activity and chemical composition of propolis 
extract vary according to its origin, which may explain the 
differing antimicrobial activities found in various studies 
(Bankova et al., 1999; Christov et al., 1999; Weston et al., 
1999).

Propolis extract should have shown antimicrobial 
activity against the yeast Candida albicans but did not. 
It has been demonstrated that low concentrations of 
propolis can exhibit antimicrobial activity against Candida 
albicans (Fernandes Junior et al., 1994; Kujumgiev et al., 
1999; Salomão et al., 2004; Sforcin et al., 2001). Sawaya 
et al. (2002) made a comparative analysis of in vitro 
microbiological methods used to test the antimicrobial 
effect of propolis against Candida species and found that 
the agar dilution method provided clearer results. Thus, in 
addition to the fact that the propolis resins used in the above-
mentioned studies very probably had different origins from 
that used here and, consequently, different compositions, 
the method used to assess antimicrobial activity can also 
affect the results. 

Other factors that may cause apparent differences in 
the antimicrobial activity of propolis observed in different 
studies are: variation in storage conditions of the resin and 
extract or in the extraction method, different strains of test 
bacteria of the same species and the concentration used and 
other conditions of the microbial growth assessment, such 
as temperature, culture medium and incubation temperature 
and time. These factors can lead to significant diversity in 
the results of similar studies. 

Triclosan was used as a positive control because 
it is considered an antibacterial, antifungal and antiviral 
agent; however, it did not act against all the studied 
microorganisms, as it failed to inhibit the growth of the 
Gram-negative bacterium P. aeruginosa. Some strains of 
this bacterium have been shown to be resistant to triclosan 
(for example, see Braid & Wale, 2002). The growth of 
all the other selected microorganisms was inhibited by 
triclosan at a concentration of 0.02%. 

Although propolis extract was not as strong as 
triclosan (at equal concentration) in its inhibition of 
microbial growth, it did have an important antimicrobial 
effect on both Gram-positive bacteria at concentrations 
around 2%. The addition of propolis extract at the active 
concentration to a cosmetic formulation does not affect its 
organoleptic characteristics and therefore favors consumer 
acceptance of the final product. 

Considering that açai extract did not show any 
antimicrobial activity and that it may lead to bacterial 
contamination, combining the two extracts to investigate 
antimicrobial synergy did not seem reasonable. 

The next part of the study consisted of assessing 
the antioxidant activity of açai and propolis extracts, alone 
and combined, by DPPH radical scavenging assay. Free 
radicals, called reactive oxygen species (ROS), are formed 
in the cells as a consequence of biochemical oxidation 
reactions. They participate in many body processes, such 
as the production of energy, phagocytosis and molecular 
synthesis. However, ROS can damage cells and the DNA 
if they are produced in excess under abnormal conditions, 
such as inflammation and external factors. ROS such as the 
hydroxyl radical (•OH), superoxide anion radical (O2 •–) 
and hydroperoxyl radical (ROO•), can oxidize lipids and 
proteins and damage the DNA (Atoui et al., 2005; Barreiros 
et al., 2006; El-Agamey et al. 2004; Haslam, 1996; Omoni 
et al., 2005; Pietta, 2000; Russo et al., 2002). Such damage 
can be associated with many diseases, such as early aging, 
heart disease, inflammation, neurodegenerative diseases 
and cancer.

Many antioxidant compounds are responsible for 
stabilizing or deactivating free radicals and controlling 
their production in living beings in order to prevent damage 
to cell structures. The human body has some endogenous 
antioxidant substances but, when there is overproduction 
of ROS, oxidative damage may occur and accumulate. 
Thus, exogenous (dietary) sources of antioxidants become 
necessary (Atoui et al., 2005; Barreiros et al., 2006).

The products of reactions between antioxidants and 
free radicals are not reactive, that is, they are stable and not 
involved in chain reactions (Atoui et al., 2005; Barreiros 
et al., 2006; El-Agamey et al., 2004; Omoni et al., 2005).

The phenolic compounds present in the extracts in 
this study are a class of antioxidants that occur in nature 
and act both at the beginning and during the propagation 
of oxidative processes. The antioxidant activity of these 
compounds is associated with their reducing power and 
chemical structure, which can scavenge free radicals 
and chelate transition metals. Phenolic compounds form 
relatively stable intermediates in these reactions (Haslam, 
1996).

The antioxidant substance used for comparison in 
the present study, BHT or butylated hydroxytoluene, is a 
very popular antioxidant in the food industry. However, 
since it is a synthetic compound, it can have toxic and 
carcinogenic effects, as reported in some scientific studies 
(Botterweck et al., 2000). For this reason, it is crucial to 
carry out experiments on the use of natural products with 
antioxidant activity, to enable synthetic antioxidants to be 
replaced by natural ones with equal or greater antioxidant 
efficiency and efficacy and without the deleterious health 
effects. 
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The DPPH assay, a chemical assay used to determine 
the capacity of a substance to scavenge free radicals, is one 
of the most popular methods used to assess the antioxidant 
capacity of bee products and fruit extracts, since it is 
practical, fast and the reagents are stable (Espin et al., 2000; 
Kuskoski et al., 2006; Teixeira et al., 2010). 

The DPPH (2,2-diphenyl-1-picrylhydrazyl) free 
radical is an extremely stable, purple compound that 
absorbs light at 515nm when dissolved in ethanol. This 
radical, when reduced by antioxidant substances present in 
a test sample, forms a yellow compound called diphenyl 
picryl hydrazine, which absorbs much less strongly at that 
wavelength. Therefore, the reduction of DPPH radical 
is monitored by observing the decrease in absorbance at 
515nm. The results are expressed as the percent antioxidant 
activity (%AA), which corresponds to the percentage of 
the initial DPPH consumed by the antioxidant. The amount 
of antioxidant necessary to reduce 50% of the initial 
concentration of DPPH is called the effective concentration 
(EC50) or inhibitory concentration (IC50). As the amount of 
DPPH scavenged by a given quantity of sample increases, 
the EC50 of the sample decreases and its antioxidant 
capacity increases (Brand-Williams et al, 1995; Sánchez-
Moreno et al., 1998).

The maximum concentration of propolis and açai 
extracts in the formulations was limited to 5% because of 
their organoleptic characteristics. Hence, the samples were 
analyzed at low concentrations, alone or combined, in order 
to reveal a possible antioxidant synergy between them. 

EC50 was obtained by plotting the absorbances after 
the reaction of DPPH with the various concentrations of 
the extracts and the positive control. Based on the rule 
that, as EC50 decreases, antioxidant capacity increases, 
the EC50 results show that all the samples had appreciable 
antioxidant activity, but neither the propolis nor the açai 
extract matched the capacity of the synthetic compound. 
Furthermore, it can be seen that the phenolic compounds 
present in the propolis extract had a greater antioxidant 
effect than the anthocyanins present in the açai extract, 
since the latter was less active. Summarizing, the substance 
with the strongest antioxidant effect was BHT, followed by 
the propolis extract and lastly, the açai extract. 

The percent antioxidant activity (%AA) allowed 
comparison between the samples, including propolis and 
açai extracts alone and combined. BHT at 0.01%, the 
concentration generally used in foods and formulations, 
was used as a reference. The absorbances were then 
converted to %AA, which varied from 27.60% to 74.30%.  
The combination of propolis (0.1% w/v) and açai (0.1% 
w/v) extracts resulted in the highest antioxidant activity 
(74.30%). It is important to emphasize that this activity 
was considerably higher than the %AA of propolis extract 
at 0.1% (60.93%) or açai extract at 0.1% (30.53%) and 
also higher than the %AA of BHT at 0.01% (27.60%). 
Therefore, the substances arranged in decreasing order of 
%AA are: propolis and açai extracts combined, propolis 
extract, açai extract and BHT. 

This study evidenced a summing of the antioxidant 
effects of the propolis and açai extracts. Their combined 
antioxidant effect at very low concentrations was very 
high, which is an important property when choosing 
antioxidant compounds for a formulation. These extracts 

at such small concentrations do not affect the organoleptic 
characteristics of the formulation; therefore, they maintain 
the consumer acceptance of the final product, clearly an 
important question when selecting antioxidants (Ramalho 
& Jorge, 2006).

Antioxidant activity may vary with the origin of the 
sample, concentration, assessment method (reaction time 
and solvent) and affinity of the antioxidants. The origin of 
the sample has a direct impact on the concentrations of the 
antioxidant compounds it contains, especially in the case of 
propolis. The great advantage of the DPPH assay is that the 
results are not affected by the polarity of the compounds to 
be analyzed (Cabral et al., 2009; Koleva et al., 2002; Moure 
et al., 2001). Rufino et al. (2010) compared the antioxidant 
activity of tropical fruits ascertained by many different 
methods and concluded that it is not easy to compare the 
methods. These same authors concluded that açai has a 
low antioxidant activity, despite the results of the present 
study. This difference may be due to the treatment given 
to the açai samples, including less efficient extraction of 
anthocyanins. 

The rather low percentage of antioxidant activity 
shown by BHT in this study may have been due to its quality. 
Inappropriate storage, for example, may impair the quality 
of the compound, slowly reducing its antioxidant effect 
over time. Galotta et al. (2008) and Jian-Hua et al. (2010) 
reported that the %AA of BHT at its usual concentration 
is roughly 80%, exceeding those of the extracts reported 
here. Nevertheless, the propolis and açai extracts combined 
did show a high %AA, quite comparable with the %AA 
of BHT. Therefore, a combination of 0.1% propolis extract 
and 0.1% açai extract could represent an important and 
low-cost substitute for BHT in today’s products, since BHT 
is synthetic and potentially carcinogenic. 

The present study corroborates the work of Hogan 
et al (2010), who assessed the antioxidant activity of 
açai extracts, rich in anthocyanins, and found it to be 
high. Those authors found that açai extract also showed 
antiproliferative activity against C-6 rat brain glioma cells, 
while other extracts from other plants did not, making açai 
extract stand out in relation to many other tested extracts. 
Since açai and propolis extracts both have high antioxidant 
activity, their combined use might help to reduce the 
incidence and mortality rates of some types of cancer and 
investigating this hypothesis will be the next step of the 
present research.  

In conclusion, considering all the results, the 
summed effects of propolis and açai extracts were seen only 
in the antioxidant activity. Thus, the addition of propolis 
and açai extracts at low concentrations to a formulation can 
grant it both antioxidant activity, conferred by the sum of 
effects of propolis and açai, and appreciable antimicrobial 
activity against the staphylococci tested, conferred by 
propolis, as long as the minimum concentration established 
in this study for such activity is employed. 

This study also evidenced the importance of 
standardizing samples of natural products. Propolis resin is 
an example of a raw material that needs to be standardized. 
Since it is a natural substance whose composition is 
affected by its geographical origin, among other factors, 
it would be best to determine the compounds that confer 
its antimicrobial and antioxidant activities, in order to 
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quantify them and assess them individually. These active 
compounds could then be concentrated, in order to improve 
their antimicrobial and/or antioxidant effects and avoid 
possible toxic effects from other substances present in the 
extract. 
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RESUMO

Atividades antioxidante e antimicrobiana dos extratos de 
própolis e açaí (Euterpe oleracea mart)

A própolis é uma resina natural que apresenta diversas 
ações biológicas devido a presença de fenólicos, 
especialmente flavonóides, em sua composição. O fruto 
do açaí (Euterpe oleracea Mart) é fonte de antocianinas, 
que também pertencem ao grupo dos flavonóides. O 
objetivo deste estudo foi avaliar o efeito antioxidante 
e antimicrobiano dos extratos de açaí e propolis em 
associação. A atividade antimicrobiana foi avaliada por 
ensaio em caldo enriquecido e a atividade antioxidante 
foi avaliada pelo método do sequestro de radicais DPPH. 
Os resultados mostraram que o extrato de própolis em 
pequenas concentrações apresentou atividade sobre o 
crescimento de S. aureus e S. epidermidis, e que ambos 
os extratos apresentaram atividade antioxidante. 
Foi possível concluir que ocorreu sinergismo entre os 
extratos de própolis e de açaí em relação à atividade 
antioxidante, bem como esta associação poderá 
apresentar atividade antimicrobiana caso o extrato 
de própolis seja utilizado em quantidade suficiente na 
formulação. Assim, esses extratos podem ser usados 
em formulações para uso tópico para prevenir o 
envelhecimento da pele e, possivelmente, transtornos 
causados pelos microrganismos empregados no estudo.
Palavras-chave: Própolis. Açaí. Flavonoides. 
Antimicrobiano. Antioxidante. Radical DPPH.
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