PJN

ISSN 1680-5194

PAKISTAN JOURNAL OF

UTRITION

ANS|zez

308 Lasani Town, Sargodha Road, Faisalabad - Pakistan
Mob: +92 300 3008585, Fax: +92 41 8815544
E-mail: editorpjn@gmail.com




Pakistan Journal of Nutrition 11 (1): 83-87, 2012
ISSN 1680-5194
© Asian Network for Scientific Information, 2012

Detection of Some Active Compounds in Aqueous and Ethanolic
Extracts of Iraqi Propolis and Examine Their Antibacterial Effects

Tarig N. Musa', Nidhal M. Salih? and Wisam S. Ulaiwi’
'Basic Sciences Section, ‘Department of Food Sciences Biotechnology,
College of Agriculture, University of Baghdad, Baghdad, Irag

Abstract: The crude Iragi propolis has been collected from an area surrounding by eucalyptus trees at the
west of Baghdad city. The aqueous and ethanolic total soluble solids of crude Iraqi propolis were found to
be 13.9 and 34.5% respectively. The quantitatively detection of propolis extract refer to the presence of
phenolic compounds (such as flavonoids) as the mainly active components. Spectrophotometric analysis
was used to determine flavonoids in the local propolis extracts. Flavones and flavonols were determined
using aluminum chleoride and expressed as quercetin equivalent and were found 2.1 and 6.71% in aqueous
and ethanolic extracts respectively. The flavanones were determined using 2, 4-dinitrophenyl hydrazine and
expressed as naringenin and found to represent 4.27 and 13.65% of aqueous and ethanolic extracts. Total
phenolic, free phenclic and tannin compounds were determined in crude propolis using Lowenthal-Proctor
method and were found 9.98, 8.32 and 1.66% by using aqueous extraction and 24.80, 22.72 and 2.08% by
ethanol extraction respectively. The inhibitory action of agueous and ethanolic extract with concentrations 120,
240...to 1200 and 2000, 2500...to 4000 ppm were examined against gram-positive bacteria (Staphylococcus
aureus, Bacillus cereus and Bacillus stearothermophifus) and gram-negative bacteria (Escherichia coli,
Salmoneifa enteritidis and Psetidomonas fluorescens). The ethanolic extract of local propolis showed highly
inhibitory percentages (up to 83.80% against gram-negative and 87.80% against gram-positive) as

compared with aqueous extract (70.58% against gram-negative and 59.59% against gram-positive).
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INTRODUCTION

Propolis is a natural resinous substance (bee glue)
collected by honey bees (Apis meififera) from buds and
leaves of trees and plants mixing with pollen, bee wax
and 13-glycosidase bee salivary enzymes, which
causing the hydrolysis of the glycosyl flavonoids,
originating flavonoids aglycones (Crane, 1998, Pereira
et af., 2002). Propolis was applied the combs and walls
of the hive, thereby insulating and reinforcing the hives
as well as making the environment aseptic (lldenize ef
al., 2004). The crude propolis is composed basically of
55% vegetable resins and balsam, 30% bee wax, 10%
essential oil and 5% pollen (lldenize et al., 2004). The
chemical analysis revealed that propolis contains more
than 300 constituents among them the phenolic
compounds, including flavonocids as major components
(Siegfried et al, 2003). Flavonoids, one of the main
groups of phenolic compounds in propolis, are the key
compounds for estimation of propolis quality. Flavonoids
in propolis are aglycons (without the sugar component).
These lipophilic flavonoids are chemically divided into
subgroups of flavones, flavonols flavonones,
dihydroflavonols and chalcones (Marcucci et al, 2001;
Tapiero et al., 1998). The concentration of flavonoids in
propolis depends on the geographic origin and plant
sources (Nieva et al, 1999). It is known that the flavonoid

concentration will affect the biological activity of propolis
(Kujumgiev et al., 1999).

Propolis have been used as a folk medicine since
antiquity, mainly as an antibiotic (Hegazi et a/., 2000},
anti-cancer agent (Banskota ef al., 2001; Lyudmila et al.,
2005) and wound healing promoter (Bretz ef a/., 1998;
Vennat ef al, 1998). Recently, propolis is used in
cosmetic products such as face creams and lotions and
has gained popularity as food supplement in numerous
countries {mainly Asia) claimed to improve health and
prevent diseases (Marcucci and Bankova, 1999; Monks
et al., 1991; Pereira et al., 2002).

Although many active compounds have been identified
in propolis and its antimicrobial activity over the entire
world, no sufficient studies have been known dealing
with Iraqi propolis, especially of the western region of
Baghdad. The present work identifies the mainly active
compounds in the local propolis and shows their
inhibitory effects against some bacterial isolates.

MATERIALS AND METHODS

The local propolis has been collected during spring
season of 2010 from the bee hives at Al-Radhwaniah
area-Abu Ghraib (to the west of Baghdad city) from an
area surrounding by eucalyptus trees. The samples
were stored under freezing conditions. 10 grams of
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slicing propolis have been refluxed with 100 mL of
distilled water or 95% ethanol at the boiling point for 1 h.
Primary filtration through a piece of cloth was done
before using whattman filter paper No.1. The soluble
extracts were placed into large petteridishes in an air
oven (Thelco, model 15) at 50°C till complete dryness.
The scraped matter was kept in clean screw test tubes.
The propolis extracts (agueous and ethanolic) were
subjected to total phenolic, free phenolic, tannins and
flavonoids compounds determination. A  spectro-
photometeric method (UV/VIS Spectroscan 80 D
Spectrophotometer) were used (lvan et al, 2004) to
determined flavonoids. A standard curve of quercitine
with 12.5, 25, 50, 80 and 100 pg/mL concentrations has
been prepared to determine flavones and flavanols at
415 nm. The flavanones were determined by using
naringenin standard curve with concentrations of 0.25,
0.50, 1.00, 1.50 and 2.00 mg/mL and the absorbance
were records at 495 nm. The total phenolic, free phenol
and tannins were determined according to Lowenthal-
Proctor method (Harold et af., 1981).

The bacterial isolates (Escherichia coli, Salmonella
enteritidis, Pseudomonas fluorescence, Bacifius cereus,
Staphylococcus aureus and Bacillus stearothermophilus)
were obtained from Food Sciences and Biotechnology
Department Labhoratories, College of Agriculture,
University of Baghdad. The cultures were maintained on
nutrient agar slants for 18 hr at 37°C and 24 hr at 55°C
(for Bacillus stearothermophilus). Different
concentrations (120, 240,....... to 1200 and 2000,
2500,...... to 4000 ppm) of aqueous and ethanolic
extracts were examined for their inhibitory effects against
the bacterial isolates by using Total Plate Count (to
account the inhibition percentages) (Alken-Murray
Corporation, 2006) and Disc Diffusion Method (Rula ef
al., 2010). 0.1 mL of activated bacterial suspension was
spread on nutrient agar dishes by using L-shape glass
rode, 10 L of each extract concentration was added to
triplicate 4 mm discs. The plates were incubated and the
inhibition activity for each concentration was determined
by measuring the inhibition zone diameter. Control
plates with and without alcohol have been done.

RESULTS AND DISCUSSION

The crude local propolis, which was collected from bee
hives, has a dark greenish brown color and hardly sliced
by using a kitchen knife. The dark color may due to the
presence of the natural colored matters in buds and
leaves of eucalyptus trees. The total soluble solids (TSS
%) of aqueous and ethanoclic of the local propolis were
13.97 and 34.50 respectively. These percentages are
less as compared with Brazillian propolis extracts which
gave 4-14% and 41-60% TSS respectively {lldenize ef al.,
2004). The high percentage of TSS in alcoholic
extract due to some extractable components of local
propolis (like resins and bee wax) by 95% ethanol, in
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Table 1: The main active compounds in aqueous and ethanolic
extracts of Iraqi propolis

The active Aqueous Ethanolic
compound (%) extract extract
Total phenolic compounds 9.98 24.80
Free phenolic compounds 8.32 2272
Tannins compounds 1.66 2.08
Flavones and flavonols 210 6.71
Flavanones 4.27 13.65
addition to the phenolic compounds, especially

flavonoids, which are lipophilic compounds and more
soluble in alcohol as compared with water, which is
more polar. The quantitatively analysis of Iragi propolis
showed, that the inhibitory action due to the presence of
phenolic compounds (such as flavonoids) rather than
glycosides and alkaloids (Table 1). Many studies were
reported, that the antibacterial activities of propolis
extracts due to the presence of phenoclic compounds
(Rula et af., 2010; Yaghouhi et al., 2007; Christian et af,,
2010; Melina ef af., 2007; AnaCarla ef af., 2006).

Table 2 showed the effect of aqueous extract
concentration against gram-negative bacteria. There
was no inhibitory action within the concentration below
960 ppm. The inhibitory effect of aqueous extract of local
propolis against Saimoneila enteritidis and
Psetdomonas fiuorescens appear at 960 ppm, while
Escherichia coli resists the aqueous extract il
concentration of 2000 ppm. No gradually inhibition has
been associated with the increasing in aqueous extract
concentrations.

Table 3 shows the unexpected resistance of gram-
positive bacteria (Bacilius sftearothermophilus and
Baciilus cereus) as compared with gram-negative
(Salmonella enteritidis and Pseudomonas fluorescence,
Table 2) against the inhibitory action of aqueous extract
of the local propolis. In general, the cell walls of gram-
negative bacteria have more complicated structure than
do those of gram-positive bacteria (Anthony, 1971).
Outside the cytoplasmic membrane is the periplasm,
which contains the thin layer of peptidoglycan. The
peptidoglycan in gram-negative cell contains less cross-
linking than in gram-positive cells with no peptide linker.
Covalently bound to the peptidoglycan is Braun's
lipoprotein, which has a hydrophobic anchor in the outer
membrane that helps to strongly bind the peptidoglycan
to the outer membrane. In gram-positive cell walls there
was a teichoic acid, which it is a phosphodiester
polymer of glycerol or ribitol joined by phosphate groups.
Amino acids such as D-alanine are attached. Teichoic
acid is covalently linked to muramic acid and stitches
various layers of the peptidoglycan mesh together.
Teichoic acid stabilizes the cell wall and makes it
stronger (Pastian, 2010). According to the previous
explanation, we can declare, there was a cross-linking
take place between the amino acids fragment of teichoic
acid and the phenolic compounds in propolis extract.
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Table 2: The antibacterial effect of aqueous extract of Iragi propolis against gram-negative bacteria

The diameter of inhibition zone {(mm) and the inhibition percentages

Escherichia coli Salmonella enteriticlis Pseudomonas fluorescence

Extract

Conc. ppm Diameter (mm) % inhibition Diameter (mm) % inhibition Diameter (mm) % inhibition
120 - 00.00 - 00.00 - 00.00
240 - 00.00 - 00.00 - 00.00
360 - 00.00 - 00.00 - 00.00
480 - 00.00 - 00.00 - 00.00
600 - 00.00 - 00.00 - 00.00
720 - 00.00 - 00.00 - 00.00
840 - 00.00 - 00.00 - 00.00
960 - 00.00 45 10.00 4.8 16.67
1080 - 00.00 5.6 28.57 54 25.93
1200 - 00.00 7.5 46.66 6.6 39.39
2000 05.00 20.00 8.2 51.21 7.6 47.36
2500 06.20 35.40 9.0 55.55 9.1 56.04
3000 07.60 47.37 10.5 61.90 10.8 62.96
3500 09.80 50.18 12.4 67.74 12.0 66.66
4000 10.20 60.78 131 69.46 13.6 70.58

Table 3: The antibacterial effect of aqueous extract of Iragi propolis against gram-positive bacteria

The diameter of inhibition zone {(mm) and the inhibition percentages

Staphylococcus aureus Bacillus cereus Bacillus stearcthermophilus

Extract

Conc. ppm Diameter (mm) % inhibition Diameter (mm) % inhibition Diameter (mm) % inhibition
120 - 00.00 - 00.00 - 00.00
240 - 00.00 - 00.00 - 00.00
360 - 00.00 - 00.00 - 00.00
480 - 00.00 - 00.00 - 00.00
600 - 00.00 - 00.00 - 00.00
720 - 00.00 - 00.00 - 00.00
840 - 00.00 - 00.00 - 00.00
960 04.70 14.90 - 00.00 - 00.00
1080 05.00 20.00 - 00.00 - 00.00
1200 05.60 28.57 - 00.00 - 00.00
2000 06.10 34.42 - 00.00 - 00.00
2500 06.80 41.17 - 00.00 - 00.00
3000 07.60 47.36 - 00.00 - 00.00
3500 08.80 54.54 04.60 13.00 - 00.00
4000 09.90 58.59 05.50 27.27 - 00.00

Table 4: The antibacterial effect of ethanolic extract of Iragi propolis against gram-negative bacteria

The diameter of inhibition zone {(mm) and the inhibition percentages

Escherichia coli Salmonella enteritidis Pseudomonas fluorescence

Extract

Conc. ppm Diameter (mm) % inhibition Diameter (mm) % inhibition Diameter (mm) % inhibition
120 - 00.00 - 00.00 - 00.00
240 - 00.00 - 00.00 - 00.00
360 05.20 23.00 - 00.00 - 00.00
480 06.40 37.50 04.90 18.37 - 00.00
600 08.20 51.21 05.70 29.82 06.00 33.33
720 08.80 54.54 07.20 44.44 09.00 55.56
840 09.70 58.76 10.60 62.26 12.50 68.00
960 10.20 60.78 11.40 64.91 13.50 70.37
1080 11.90 66.38 13.60 70.58 14.20 71.83
1200 13.10 69.46 14.40 72.22 16.60 75.90
2000 13.70 70.80 15.30 73.85 18.30 78.14
2500 14.60 72.60 16.20 75.31 19.20 79.16
3000 15.60 74.35 18.10 77.91 20.70 45.67
3500 16.10 75.15 19.10 79.05 22.80 82.45
4000 17.50 7714 20.50 80.48 24.70 83.80
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Table 5: The antibacterial effect of ethanolic extract of Iragi propolis against gram-positive bacteria

The diameter of inhibition zone {mm} and the inhibition percentages

Staphylococeus aureus

Bacillus cereus

Bacillus stearothermophilus

Extract

Conc. ppm Diameter {mm) % inhibition Diameter {mm) % inhibition Diameter (mm) % inhibition
120 - 00.00 - 00.00 - 00.00
240 - 00.00 - 00.00 - 00.00
360 - 00.00 - 00.00 05.00 20.00
480 - 00.00 08.40 52.38 08.20 51.20
600 - 00.00 14.60 72.60 12.30 67.47
720 - 00.00 18.60 78.50 15.80 74.84
840 - 00.00 22.00 81.81 18.60 78.49
960 04.60 13.00 23.40 82.91 21.20 81.13
1080 05.80 31.00 24.60 83.74 24.20 83.47
1200 08.70 54.02 26.30 84.79 26.20 84.73
2000 11.50 65.21 27.20 85.29 28.40 85.91
2500 13.00 69.23 27.90 85.66 29.40 86.39
3000 14.30 72.02 28.70 86.06 29.70 86.53
3500 15.70 74.52 29.10 86.25 30.90 87.05
4000 18.40 78.26 30.00 86.66 32.80 87.80

Such binding will scavenge some of the active phenolic
compounds such as flavonoids. This phenomenon
looks like the stringency effect of tannins on the saliva
proteins.

Table 4 and 5 show the highly inhibitory effect of
ethanolic extract of propolis as compared with the
aqueous extract, due to the ability of 95% ethanol to
extract the active components of local propolis,
especially flavonoids, which are lipophilic compounds
and more soluble in alcohol as compared with water,
which is more polar. The flavonoids of propolis are
easily soluble in organic solvents, such as ethanol and
poorly soluble in water. The polarity of high concentration
of ethanol is weak, while that of water is very strong
(Zhang et al., 2005). Dizaji et al. (2008) mentioned, that
the ethanolic extract of propolis exhibited an inhibition in
the growth of all examined microorganisms including
bacteria and fungi showing the highest antibacterial
activity against gram-positive bacteria such as
staphyiococcus.

Conclusion: The active compounds in Iragi propolis are
a reflex to the trees from which it's collected by the honey
bees. The mainly active components of the local
propolis are the phenolic compounds, especially
flavonoids (Flavones, Flavonols and Flavanones). The
ethanclic extract of the local propolis is more effective as
compared with aqueous extract at the same
concentration. High extract concentration gave high
inhibitory effect. In general, the gram-negative bacteria
are more resistible than gram-positive. The aqueous
and ethanolic extracts of propolis (especially, the
ethanolic) can serve as natural potential preservative for
processed foods. Furthermore, the literatures are talking
about the antioxidant characteristics of the phenolic
compounds (especially flavonoids) to scavenge the bad
effects of free radicals, so the propolis extracts play an
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important role as anticancer. It is also known to exhibits
some pharmacological activities, such as antiviral,
antifungal, anti-inflammatory in addition to its anesthetic
and cystostatic properties. We must thinking of the
propolis as additive in our future diets.
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