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Abstract

Abstract

Apiculture products and probiotic exhibits valuable
pharmacological and functional properties. Our aim of this study
was combining propolis, pollen and probiotic as a natural,
nutritive and functional ingredients in order to capitalize most of
their desired health benefits. So the present study was firstly
planned to determine the chemical composition of propolis and
pollen extracted by different ethanol/water ratio (100% ethanol,
70% ethanol/water and 100% water). The second step was
evaluating the pharmaceutical activity of the prepared extracts
of propolis and pollen or their mixture (antibacterial, antioxidant
and anticancer activity). The third objective was exploring the
effect of addition of propolis, pollen extracts or their mixtures
on the antibacterial and antioxidant activities of the tested lactic
acid bacterial strains. The final objective was selecting the best
bee product extracts and lactic acid bacterial strains, in order to
be used in manufacturing of stirred biofermented milk fortified
with chosen bee product extracts.

Propolis and pollen extracts were obtained by different
concentrations of ethanol. 26 phenolic compounds and 10
flavonoids from propolis and pollen extracts were identified.
The major phenolic compounds were ethyl vanillin and
hisperidin. Moreover, Propolis and pollen have found to contain
a variety of vitamins, minerals and sugars.

The obtained results indicated that the tested extracts have
antibacterial activities against foodborne pathogenic bacteria.
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MICs of extracts for food-borne pathogenic bacteria ranged
between 20-2.5 mg/ml. Meanwhile, there was no recorded MIC
against LAB strains. Moreover, some LAB strains have been
stimulated at lower concentrations of extracts. The antibacterial
activity of propolis extracts was higher than pollen extracts. In
synergism assay, the antibacterial activity of some tested LAB
strains have been remarkably improved by the presence of some
extracts of propolis and pollen or their mixtures.

The antioxidant activity of propolis and pollen extracts
was comparable. However, there was a significance difference
between the ICsy of the extracts. 70% ethanolic extracts of
propolis (EEP70) and combined mixtures of ethanolic propolis
and pollen extracts (EPP70) have found to exhibit high
antioxidant activity.

All tested extracts show cytotoxic activity against the two
tested cancer cell lines: breast cancer (MCF-7) and liver cancer
(Hep-G2) cell lines. Generally, 70% ethanolic extract of propolis
(EEP70), water extract of propolis (WEP) and combined mixture
of water extracts of propolis and pollen (WPP) show the highest
cytotoxic activity.

Lactobacillus acidophilus TISTR 450 was selected for
production of stirred acidophilus milk fortified with water
extract of propolis (WEP) or with mixture of water extracts of
propolis and pollen (WPP). These fermented products were
found to contain a verity of vitamins and organic acids. The best
organoleptic properties were obtained with WPP acidophilus
milk followed by WEP acidophilus milk. In addition, the viable
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cell counts of probiotic bacteria in fermented milk product were
satisfactory, maintaining above a level of 7 log cfu/ml during
storage at 4°C within designated shelf-life. The highest number
of probiotic strain was achieved with WPP fermented
acidophilus milk. This indicates that potential health benefits
could be obtained by regular consumption of acidophilus milk
fortified with WPP. This study may be useful in developing
functional foods with high dietary antioxidant content or
chemopreventive anticancer drugs with a potential to influence
tumor cell progression.

Keywords: Propolis, Pollen, Lactic Acid Bacteria,
Antioxidant, Antibacterial, anticancer, Polyphenols, MIC,
Fermented Milk.
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