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1 Introduction
Propolis, also known as bee glue, is a resin-like product 

collected and elaborated by bees from vegetable exudates to 
maintain and repair the beehives. It is a complex resinous 
mixture which contains approximately 50% resin and balsam, 
30% wax, 10% essential and aromatic oils, 5% pollen, and 5% 
impurities (THOMSON, 1990). Propolis is a relatively non-toxic 
substance (JASPRICA  et  al., 2007) and, due to its versatile 
biological and pharmacological effects, it has been considered 
an adjuvant in the treatment or prevention of many infectious 
diseases (DOBROWOLSKI et al., 1991; BANKOVA et al., 1995; 
FREITAS et al., 2006; BUFALO et al., 2009; CAMPANA et al., 
2009).

The chemical composition of propolis is highly variable 
mainly due to the variability of plant species growing around the 
hive, from which the bees collect the exudates (BANKOVA et al., 
1999; KUJUMGIEV et al., 1999; KUMAZAWA; HAMASAKA; 
NAKAYAMA, 2004; KATIRCIOGLU; MERCAN, 2006). 

Consequently, some important biological compounds such 
as flavonoids, derivatives from aromatic acids and esters, 
terpenoids, and waxy acids can be present in different 
concentrations (BANKOVA  et  al., 1999; KATIRCIOGLU; 
MERCAN, 2006). Funari, Ferro and Mathor  (2007) 
reported that, Baccharis  dracunculifolia (“vassourinha” or 
“alecrim-do-campo”), vegetable source of the propolis from 
the São Paulo State, is the main source to collect the resin; 
however, according to Bankova et al. (1999), there are species 
such as Araucaria angustifolia (“pinheiro do Paraná”) and 
Eucalyptus  citriodora (“eucalipto”) which also provide the 
exudates for propolis collection.

Additionally, propolis composition can vary depending on 
the seasonality, illumination, altitude, collector type, and food 
availability and activity developed during propolis exploitation 
(BANKOVA et al., 1998; SFORCIN; NOVELLI; FUNARI, 2000; 
SILICI; KUTLUCA, 2005; CASTRO et al., 2007; SOUZA et al., 
2010). Therefore, controlling the production, collection, and 
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a Griffin´s glass which was filled up to 100 mL of 70% ethyl 
alcohol. This preparation was stored in an amber glass to protect 
from the effects of light, under frequent stirring, for seven days 
for the EEP preparation. Then, it was filtered through a 0.5 mm 
filter in order to obtain the alcoholic solution of propolis 
(ORSI et al., 2000).

2.3 Physicochemical analysis 

Dry extract (%)

To determine the amount of dry extract in each sample, 
20 mL of EEP was kept under refrigeration for 24 hours at 4 °C. 
The next step was to filter the EEP, and 5 mL of the filtered 
solution was withdrawn using a graduated pipette and placed 
in a previously weighed (P1) Griffin´s glass. The Griffin’s glass 
was dried in an oven at 105 °C for two hours. Next, it was placed 
in a dissector to reach room temperature to be weighed once 
again (P2). Finally, the percentage of dry extract was determined 
using the following Equation 1 (MELLO; PETROVICK, 2000): 

P2 –  P1% Dry extract  × 100
P1

=  (1)

Oxidizing property (seconds)

To determine the oxidant activity of propolis, 2 mL of EEP 
were placed in a Griffin´s glass containing 48 mL of distilled 
water. Then, 0.5 mL of this solution was transferred to a 15 mL 
test tube. 0.5 mL of distilled water and 1 mL of 20% sulfuric acid 
were added to the same test tube. This mixture was cooled in 
an ice bath at 18-20 °C and 0.5 mL of potassium permanganate 
(KMnO4) 0.1 N was added to it. As a result, a violet color 
was observed. The oxidant activity was determined with a 
digital stopwatch. The necessary time for the violet color to 
disappear was considered an oxidant activity (FARMACOPÉIA 
BRASILEIRA, 1988).

Solubility in lead acetate

To determine the solubility in lead acetate, 0.5 mL of EEP 
were put in a test tube containing 0.5 mL of 10% lead acetate. 
The solution was stirred and set aside for a resting period of 
three minutes. A yellow homogeneous precipitated settled 
at the bottom of the test tube confirmed the solubility result 
(ASSOCIATION..., 1995).

Solubility in sodium hydroxide

To determine the solubility in sodium hydroxide, 0.5 mL of 
EEP were put in a test tube containing 0.5 mL of 50% sodium 
hydroxide. The solution was stirred and set aside for a resting 
period of 3 minutes. A white homogeneous precipitated settled 
at the bottom of the test tube confirmed the solubility result 
(ASSOCIATION..., 1995). 

Amount of flavonoids in quercetin (%)

To determine the amount of flavonoids in quercetin, 
0.4 mL of EEP sample was removed and transferred to a 25 mL 

improvement of the ethanolic extracts of propolis (EEP) is 
essential to ensure quality for the commercialization of propolis. 

In Brazil, the Technical Regulation of Propolis Identity 
and Quality (TRPIQ) from the Ministry of Agriculture, 
Livestock, and Food Supply (BRASIL, 2001) seeks to regulate 
and maintain EEP quality in the national market. However, 
the EEP commercialization through the Brazilian informal 
market, without supervision and quality control, is still a 
fairly common trade. Thus, since the demand for propolis is 
increasing, especially due to the growth of the population´s 
interest for natural products, this study was aimed at evaluating 
the quality of the propolis commercialized in the informal 
market of São Paulo State. 

2 Materials and methods

2.1 Origin of propolis samples

The propolis studied was acquired with the cooperation of 
producers from São Paulo, who provided 40 different in nature 
propolis samples from 32 different towns in São Paulo State 
(Figure 1). The contact with these beekeepers was established 
with the help of Office for the Rural Development of Regional 
Agriculture-Coordinating Office for General Technical 
Assistance (CATI). 

2.2 Preparation of ethanolic extracts of propolis (EEP)

Each propolis sample was crushed individually using a 
kitchen blender. After that, 30 grams of in nature propolis 
powder, which were weighed on a scale, were transferred to 

Figure 1. Places of collects in natura propolis in the São Paulo State. 
1  -  Araras; 2 - Atibaia A; 3 - Atibaia B; 4 - Campinas; 5 - Bauru; 
6  -  Bofete; 7 - Botucatu; 8 - Botucatu-Rubião Júnior; 9 - Capão 
Bonito; 10 - Cruzália; 11 - Cruzeiro A; 12 - Cruzeiro B; 13 - Cunhá; 
14 - Dracena; 15 - Echaporã A; 16 - Echaporã B; 17 - Guraçaí A; 
18 - Guaracaí B; 19 - Itaporanga A; 20 - Itaporanga B; 21 - Lucélia; 
22 - Macedônia; 23 - Mairiporã; 24 - Orlândia; 25 - Paraíbuna; 
26 - Pariquera-açu; 27 - Pirapozinho; 28 - Pompéia; 29 - Rancharia; 
30 - Redenção da Serra; 31 - Rio Claro; 32 - São José do Rio Preto; 
33 - São Manuel; 34 - Sarutáia; 35 - Sorocaba; 36 - Santa Cruz do Rio 
Pardo A; 37 - Santa Cruz do Rio Pardo B; 38 - Santa Cruz do Rio Pardo 
C; 39 - Santo Antônio do Pinhal; 40 - Teodoro Sampaio.
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also influences the final concentration of dissolved compounds 
(PARK; IKEGAKI; ALENCAR, 2000) since the substances 
identified in propolis are also present in plant exudates 
(VILLANUEVA et al., 1970), which, in turn, vary from species 
to species (KUMAZAWA; HAMASAKA; NAKAYAMA, 2004). 

3.2 Oxidizing property (seconds)

With regard to the oxidizing property of the EEP, it was 
verified that the analyzed samples ranged from 3 to 53 seconds 
(Table 1). The TRPIQ suggests a maximum time reaction 
of 22  seconds for the oxidizing property (BRASIL, 2001). 
Therefore, 67.5% (27 samples) of EEP are consistent according 
to the legislation, and 32.5% (13 samples) of EEP presented 
results over 22 seconds. Gonsales et al. (2005) detected levels 
of oxidant activity for alcoholic extracts of propolis, from 
different Brazilian states, ranging from 5.1 to 250.0 seconds. 
Sousa et al. (2007) reported values of 52.75 ±1.07 seconds for 
samples of propolis from São Paulo State (region of Franca) and 
variations from 9.58 to 54.75 seconds for propolis samples from 
Minas Gerais State (region of Passos). Rates of oxidation higher 
than 22 seconds, as detected in some samples of propolis, can 
be related to relative humidity levels, which could encourage 
the natural oxidation of the product during its production 
(BASTOS, 2001). When it comes to the oxidizing property, 
probably, the high percentage of sample values that are higher 
than the maximum limits set by the legislation is due to the bad 
stocking of the product. 

3.3 Solubility of EEP particles in lead acetate  
and sodium hydroxide 

Solubility in lead acetate aims at verifying the homogeneity 
of EEP particles in a saline solution. According to the results, 
only one sample (Sample 18 - Guaraçaí B) of EEP presented 
negative results, and therefore it is not compatible with the 
national current legislation (Table 1). 

Regarding solubility in sodium hydroxide, whose objective 
is to verify the homogeneity of the EEP particles in a base 
solution, all samples were tested positively and are therefore in 
accordance with the legislation.

3.4 Amounts of flavonoid in quercetin (%) 

Regarding the amount of Flavonoids in Quercetin (%) of 
EEP, it was verified that the analyzed samples ranged from 0.03% 
to 1.02% (Table 1). The amount of flavonoids in quecertin (%) 
of the samples 10 (from Cruzália) and 33 (from São Manoel) 
were not analyzed due to the insufficient quantity of propolis 
in nature provided by the beekeepers for the EEP production. 

According to the current Brazilian Legislation (BRASIL, 
2001), the minimum percentage of flavonoids in the EEP should 
be 0.25%. As a result, two samples (Sample 18 - Guaraçaí B 
and Sample 29 - Rancharia) presented values below the limit 
set. These samples in nature appeared atypical, probably as a 
consequence of a bad stocking process which influenced all 
parameters of quality, except for solubility in sodium hydroxide 
(see Table 1). 

volumetric balloon. Then, 0.5 mL of aluminum chloride was 
added to 5% in absolute methanol completing the balloon 
volume with absolute methanol. The solution was shaken and 
protected from the light in order to rest for 30 minutes. After 
30 minutes, readings were made in a UV spectrophotometer at 
425 nm. Absolute methanol was used to reset the equipment. For 
the preparation of the standard solution, 0.2 mg of quercetin was 
inserted in a 25 mL volumetric balloon, and 0.5 mL of aluminum 
chloride was added to 5% methanol. The balloon was filled up 
to 25 mL with methanol. The solution was stirred and then 
protected from light in order to rest for the next 30 minutes. The 
amount of flavonoids in quercetin was determined according 
to the Equation 2 (POPOVA et al., 2005):

( )–1 sample readings × standard massAmount of flavonoids mg.mL    
standard readings × sample volume

=  (2)

Phenolic compounds (%)

To determine the percentage of phenolic compounds, 
2.5  mL of EEP was weighed (P1). Next, 7 mL of ethylic 
alcohol and 0.5 mL of 10% lead acetate were added. The 
solution was shaken and set aside to rest for 24 hours at 
room temperature. After this time, the mixture was filtered 
through  a 0.5 mm previously weighed (P2) paper filter and 
kept at room temperature for 12 hours. Then, the paper filter 
was placed in a constant temperature oven at 50 °C for one 
hour and was weighed again (P3). The percentage of phenolic 
compounds was determined by using the following Equation 3 
(ASSOCIATION..., 1995, with adaptations):

( ) P3 –  P2Phenolics %   × 100
P1

=  (3)

pH

To determine the pH of the EEP, a digital pH meter model 
Tecnopon MPA 210 was used. 50 mL of EEP was put into a 
Griffin´s glass and brought in contact with the machine’s reader. 
The pH value was registered after stabilization. To standardize 
the pH meter readings, two solutions were used: pH 4.0 and pH 
7.0 (FARMACOPÉIA BRASILEIRA, 1988).

3 Results and discussion

3.1 Dry extract (%)

With regard to the dry extract of EEP, it was verified that 
the analyzed samples ranged from 0.67 to 36.60% (Table  1). 
According to the TRPIQ, the lowest value established for the dry 
extract is 11% v/v (BRASIL, 2001). Therefore, 80% (32 samples) 
of the analyzed samples were in agreement with the current 
Brazilian legislation. In the southeast region of Brazil, Park, 
Ikegaki and Alencar (2000) reported a range from 54.0% to a 
maximum of 65% while Gonsales et al (2005) studying samples 
of propolis from São Paulo State verified a range from 8.05% to 
16.87%. It can be said that the range is high and can be related 
to the production method that interferes in the quality of the 
final product (GONSALES et al., 2005; SOUZA et al., 2010). 
Furthermore, the botanical origin of the resin collected by bees 
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Table 1. Results for physicochemical analyses of 40 ethanolic extracts of propolis (EEP) samples produced and commercialized in the informal 
market of São Paulo State.

Samples DE (%) AO (s) Ac. Pb NaOH pH PHE (%) FL (%)
1 14.9 03 + + 5.2 8.75 0.88
2 19.1 07 + + 5.3 7.21 0.88
3 16.6 12 + + 5.3 8.63 0.84
4 19.2 09 + + 5.1 8.79 0.86
5 9.4 07 + + 4.6 5.09 0.28
6 24.0 24 + + 4.5 14.67 0.83
7 34.3 12 + + 5.2 8.79 0.71
8 11.4 09 + + 5.0 8.09 1.02
9 19.2 06 + + 4.5 10.00 0.86

10 8.0 25 + + 5.4 6.54
11 28.2 12 + + 5.2 7.54 0.70
12 18.9 53 + + 4.8 4.39 0.58
13 33.6 05 + + 5.1 8.18 0.69
14 14.8 30 + + 4.9 3.49 0.41
15 21.0 07 + + 4.6 8.92 0.84
16 20.5 10 + + 5.4 7.07 0.85
17 7.3 28 + + 5.0 5.71 0.47
18 0.7 24 - + 7.3 1.90 0.03
19 16.7 08 + + 5.3 6.97 0.85
20 23.8 04 + + 4.5 8.49 0.88
21 15.6 04 + + 4.5 8.82 0.85
22 6.4 30 + + 5.0 5.82 0.30
23 19.6 04 + + 5.3 8.57 0.72
24 7.2 25 + + 5.0 6.67 0.86
25 34.4 08 + + 5.1 8.51 0.73
26 12.1 15 + + 5.7 7.37 0.73
27 14.1 17 + + 5.2 7.51 0.74
28 9.6 25 + + 5.0 5.23 0.71
29 1.2 34 + + 4.6 2.49 0.17
30 34.7 06 + + 5.2 7.49 0.69
31 20.6 04 + + 4.5 9.90 0.83
32 17.6 16 + + 4.3 6.47 0.78
33 21.2 08 + + 5.1 10.50
34 17.6 10 + + 4.4 7.40 0.83
35 22.8 04 + + 4.6 12.72 0.88
36 21.9 46 + + 5.0 5.33 0.69
37 15.9 29 + + 5.1 5.33 0.69
38 19.6 29 + + 5.1 4.32 0.70
39 36.6 18 + + 5.2 8.22 0.72
40 12.1 12 + + 5.1 8.05 0.72

Average 18.1 ± 8.8 16.0 ± 12.1 5.0 ± 0.5 7.4 ± 2.5 0.7 ± 0.2
Legislation Min 11% Max 22 s + + Min 0.25% Min 0.5%

Average following by standard deviation. The symbol (+) means positive result and (–) means negative result. Dry extract (% DE), Oxidizing property (OA seconds), Solubility in lead 
acetate (Ac. Pb), Solubility in sodium hydroxide (NaOH), pH, Phenolic compounds (% PHE), and Amount of flavonoids in quercetin (% FL). 

Woisky and Salatino (1996), Marcucci  et  al. (1998) and 
Kumazawa, Hamasaka and Nakayama (2004) reported low 
values of flavonoids (0.83%, 0.84% and 0.05% respectively) in 
Brazilian propolis. On the other hand, Kujumgiev et al. (1999) 
reported high amounts of flavonoids (42.0%) in Bulgarian 
propolis. These results indicate that the propolis produced in 
the tropics contain lower levels of flavonoids in comparison 
with that from the temperate tropics.

3.5 Phenolic compounds (%) 

The percentage of phenolic compounds present in EEP 
ranged from 1.9 to 14.67% (Table 1). The minimum amount of 
phenolic compounds present in the EEP according to the TRPIQ 
(BRASIL, 2001) is 0.50%. Therefore, all samples are consistent 
with the Brazilian legislation regarding quality. Bonvehi and 
Cool (1994) reported amounts of phenolic compounds of 
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around 10.1% for Brazilian propolis, a value that is higher than 
the average value was found in this study (Table 1).

Brazilian propolis is worldwide known for its unusual 
chemical composition, especially for the abundance of phenolic 
compounds (MARCUCCI et al., 2001). Moreover, the presence 
of phenolic compounds in high quantity has increased the 
value of apitherapy in the international market since its 
antimicrobial effect has been attributed to the synergism of 
phenolic compounds as well as other substances present in the 
resin (KROL et al., 1993).

3.6 pH 

With regard to the pH of EEP, it was verified that the 
analyzed samples ranged from 4.35 to a maximum of 7.30 
(Table  1). The TRPIQ (BRASIL, 2001) has not established a 
quality limit value for this variable. However, Gonsales et al. 
(2005) reported pH values close to 5.0, similar to those found 
in this study. For that reason, it can be presumed the pH of EEP 
tends to be somewhat acidic.

4 Conclusions
Most of ethanolic extracts of propolis is in accordance 

with the Brazilian Legislation, which suggests that the propolis 
commercialized in the informal market of São Paulo State is of 
good quality.
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