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1. Introduction
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essed for their anti-oxidant activity. Concentrations of phenolic compounds
their esters) in propolis were estimated using high performance liquid chro-
spray mass spectrometry. Thirty-eight different compounds were identified
ols. Other compounds were tentatively identified as clerodane diterpenoids,
wn. Semi-quantitative measurements showed that phenolic acids and their
nstituents in propolis extracts, followed by flavones and flavonols, and then
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nt for the determination of total phenolic compounds. The free radical scav-
ples were also evaluated by using the 2,2-diphenyl-1-picrylhydrazyl assay.
lis extracts exhibited strong free radical scavenging activity.
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being oxidized or destroyed during oxidative damage (Hegazi
and Abd El Hady, 2002). Propolis has also gained popularity and
is used extensively in drinks and foods to improve health and pre-
vent diseases such as inflammation, heart disease, diabetes and
even cancer (Mishima et al., 2005). Because of these properties
and the different uses of propolis, there is a renewed interest in
its anti-oxidant activities. Several investigations in Europe and
South America have indicated that flavonoids extracted from prop-
olis are powerful anti-oxidants (Kumazawa et al., 2004) that can
protect serum lipoproteins from oxidation (Isla et al., 2001). These
anti-oxidant properties are due to its anti-radical activity (alkoxy
radicals and to a lesser extent, superoxide) and inhibiting effect
on the cuprous ion, which is an initiator of oxidation of low density
lipoproteins (Claus et al., 2000).

The present investigation reports the chemical characterization
and the anti-oxidant properties of five propolis samples collected
from different geographical regions in Iraq.

2. Materials and methods

2.1. Reagents

Analytical standards of some of the compounds identified in propolis were
purchased from Sigma Aldrich (St. Louis, MO): caffeic acid, caffeic acid phenethyl
ester, apigenin, galangin, chrysin. The solvents used for sample preparation and
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