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Caracterizacdao de 5 amostras de pélen da Beira Baixa e
desenvolvimento e otimizacdo de um método de extracao
de Compostos Fendlicos e Flavonéides Totais em amostras
de pédlen

Carlos Alberto Lopes Antunes

Resumo

O podlen coletado pelas abelhas do género Apis mellifera é um alimento natural, com
valiosas caracteristicas nutricionais e medicinais, que tem atraido cada vez mais a
atengdo, ndo apenas do consumidor em geral, como também da indtstria.

Neste contexto, o presente trabalho teve como objetivos: 1) a caracterizacao
nutricional de 5 amostras de pélen proveniente da regido da Beira Baixa; 2) testar um
método para extracdo dos compostos fenolicos (acidos hidroxicindmicos, acidos
hidroxibenzoicos), e flavonoides, recorrendo a metodologia de superficie de resposta.

Para a caracterizacdo das 5 amostras de polen (primeiro objetivo) foi efetuado a
andlise polinica, determina¢do de humidade, aw, pH, proteina, lipidos totais e perfil de
acidos gordos, fibras, hidratos de carbono, cinzas, aglcares e energia. Foi ainda
determinado o perfil de acidos gordos por GC SSL-FID.

Para o segundo objetivo estudou-se o método de extragdo de compostos fenoélicos e
flavonéides, com recurso a extracdo guiada dispersiva energizada, usando um
delineamento experimental central rotativo composito para aplicar a metodologia da
superficie de resposta. O estudo envolveu determinar as melhores condi¢ées de
maximizacdo de eficiéncia do processo extrativo no que se refere a concentragao de
solvente (etanol/dgua), temperatura e tempo de extracdo. Como respostas
determinou-se os compostos fendlicos totais e flavonodides totais, bem como, a
atividade antioxidante dos diferentes extratos obtidos recorrendo ao método do DPPH.

Nas 5 amostras de pdlen foram identificadas 28 espécies florais diferentes, sendo a
Cistus ladanifer, Rubus spp., Sesamoides spp., Erica spp. e Salix spp. as espécies mais
abundantes.

Deste modo, as diferentes caracteristicas polinicas, associadas as diferentes regioes
de recolha de pdlen, influenciaram os parametros nutricionais obtidos, tendo sido
observada a seguinte variacdo: humidade entre 5,77 e 15,62 %; aw entre 0,36 e 0,69;
pH entre 5,15 e 5,80; proteina entre 14,06 e 20,44 %; lipidos 2,70 e 4,44 %); fibras entre
5,88 e 7,30 %; hidratos de carbono entre 66,26 e 71,16 %; cinzas entre 1,98 e 2,36 %;
glucose entre 17,95 e 21,12 g/100g; frutose entre 13,50 e 19,14 g/100g; energia entre
339,47 e 388,88 kcal/100g.
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0 método de extracdo nao apresentou valores robustos para conclusao sobre as
melhores condi¢des de extracao, pelo que é necessario efetuar mais ensaios (que nao
foram possiveis de executar no tempo disponivel para este relatério), no entanto, com
os resultados disponiveis foi possivel verificar que o fator mais importante para
maximizar o processo de extragdo é a razdo etanol/agua e as condi¢gdes mais favoraveis
de: para os compostos fendlicos etanol a 70/30% (v/v), temperatura de 50°C e 4
minutos de extracdo; para os compostos flavondides etanol a 70/30% (v/v),
temperatura de 50°C e 8 minutos de extra¢do; para o DPPH etanol a 40/60 e 70/30%
(v/v), temperatura de 30 e 40°C, 6 e 8 minutos de extracdo. Para estas condi¢des foram
obtidos os seguintes resultados dos parametros analisados: compostos fendlicos totais
de 23,88+1,37 mg/L; flavondides totais de 12,42+0,36 mg/L; DPPH acima de 65%.

Palavras chave
Polen; Caracteristicas nutricionais; Extracdo Guiada Dispersiva Energizada;

Superficies de resposta; Compostos fenoélicos e flavondides totais.
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Characterization of 5 pollen samples from Beira Baixa and
development and optimization of a method for pollen Total
Phenolic and Flavonoids Content extraction.

Carlos Alberto Lopes Antunes

Abstract

The pollen collected by bees of the Apis mellifera genus is a natural food, with
valuable nutritional and medicinal characteristics, which has attracted more and more
attention, not only from the general consumer, but also from the industry.

In this context, the present work had as objectives: 1) the nutritional
characterization of 5 pollen samples from the Beira Baixa region; 2) test a method for
extracting phenolic compounds (hydroxycinnamic acids, hydroxybenzoic acids), and
flavonoids, using the response surface methodology.

For the characterization of the 5 pollen samples (first objective) a pollen analysis,
determination of moisture, aw, pH, protein, total lipids and profile of fatty acids, fibres,
carbohydrates, ash, sugars and energy were performed. The fatty acid profile was
further determined by GC SSL-FID.

For the second objective, the method of extraction of phenolic compounds and
flavonoids was studied, using guided dispersive energized extraction, using a central
rotary composite experimental design to apply the response surface methodology. The
study involved determining the best conditions for maximizing the efficiency of the
extractive process in terms of solvent concentration (ethanol/water), temperature and
extraction time. As answers, the total phenolic compounds and total flavonoids were
determined, as well as the antioxidant activity of the different extracts obtained using
the DPPH method.

In the 5 pollen samples, 28 different floral species were identified, being Cistus
ladanifer, Rubus spp., Sesamoides spp., Erica spp. and Salix spp. the most abundant
species.

Thus, the different pollen characteristics, associated with the different pollen
collection regions, influenced the nutritional parameters obtained, with the following
variation being observed: humidity between 5.77 and 15.62 %; aw between 0.36 and
0.69; pH between 5.15 and 5.80; protein between 14.06 and 20.44 %; lipids 2.70 and
4.44 %; fibres between 5.88 and 7.30 %; carbohydrates between 66.26 and 71.16 %j;
ash between 1.98 and 2.36 %; glucose between 17.95 and 21.12 g/100g; fructose
between 13.50 and 19.14 g/100g; energy between 339.47 and 388.88 kcal /100g.

The extraction method did not present robust values to conclude on the best
extraction conditions, so it is necessary to carry out more tests (which were not
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possible to perform in the time available for this report), however, with the available
results it was possible to verify that the most important factor to maximize the
extraction process is the ethanol/water ratio and the most favourable conditions of:
for phenolic content 70/30% (v/v) ethanol, temperature of 50°C and 4 minutes of
extraction; for flavonoid content ethanol at 70/30% (v/v), temperature of 50°C and 8
minutes of extraction; for DPPH ethanol at 40/60 and 70/30% (v/v), temperature of
30 and 40°C, 6 and 8 minutes of extraction. For these conditions, the following results
of the analysed parameters were obtained: total phenolic compounds of 23.88+1.37
mg/L; total flavonoids of 12.42+0.36 mg/L; DPPH above 65 %.

Keywords
Pollen; Nutritional characteristics; Energized Dispersive Guided Extraction;
Response Surface; Total phenolic and flavonoid content.
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