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ABSTRACT

The chemical composition of propolis samples obtained from Behera, Egypt and Dubai, UAE, have been
investigated by GC-MS and thirty four compounds have been tentatively identified. Some of these compounds have
not been reported previously in Egyptian propolis from different regions. The Egyptian sample contains a high
amount of aliphatic (13.7%) and aromatic (14.4%) acids. The alcohols, phenols and esters account for about 17.0%
of the total content analysed. Some anthraquinone and flavone derivatives have also been detected (10%). The UAE
sample is characterised by the presence of a high content of aliphatic acids (15.2%) and a low content of aromatic
acids (4.3%). The aldehydes, alcohols, phenols and esters amount to about 9%. In addition to these some other
compounds (high molecular weight alkanes, sugar derivatives, anthraquinone derivatives and flavone derivatives)

are also present to the extent of about 33%.
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INTRODUCTION

Propalis (bee glue) is a dark-coloured resinous substance
collected by bees from poplar buds and other plants and
used to seal their hives. It has traditionally been used for a
variety of disorders and for its antibacterial properties
(Bankova et al., 2000; Burdock 1998; Gallo and Savi 1995;
Grange and Davery 1990; Koo et al., 2002; Krol 1993;
Nagaoku et al., 2003; O'Neal 2001; Orsolic and Basic 2003;
Oztruk et al., 1999; Parfitt 1999; Park et al., 1998; Sa-
Nunes et al.,2003; Vanhaelen 1979; Volpert and Elstner
1996) and its extracts and other preparations are available in
the market. Several workers have investigated the chemical
composition and antimicrobial properties of propolis of
different origin including the Egyptian (Hegazi and Abd El
Hady 2001; 2002 Abd El Hady and Hegazi 2002), Turkish
(Keskin et al., 2001; Sorkun et al., 2001; Popova et al.,
2005), Tunisian (Martos et al., 1997), Moroccan (Rhajaoui
et al., 2001), Greek (Melliou and Chinou 2004), Brazilian
and Bulgarian (Bankova et al., 1995; Pereira et al., 2000;
Velikova et al., 2000; Salomao et al., 2004), Hungarian
(Papay et al, 1986), British (Greenway et al, 1988),
Mediterranean (Velikova et al., 2000) and European pro-
polis (Bankova et al., 2000; Hegazi et al., 2000). Attempts
have been made to standardize propolis (Bankova and
Marekov 1984; Volpert and Elstner 1993; Arvouet-Grand
1994; Miyataka et al., 1997; Marcucci et al., 2000) and to
determine the quality of its samples from various sources
(Bankova 2000; Serra Bonvchi and Venhira Coll 2000).

The present study is based on an investigation of the
chemical composition of propolis samples of Egyptian
(Behera) and UAE (Dubai) origin using gas
chromatography-mass spectrometry (GC-MS). This is the
first study of the chemical composition of UAE propolis.

MATERIALS AND METHODS

Propolis samples
Samples of propolis were obtained from reclaimed land at
Behera near Alexandria, Egypt, and from Dubai, UAE, and

were stored for one week at 4°C before use.

Equipments

The GC-MS system consisted of a Hewlett-Packard (HP)
series 6980 gas chromatograph interfaced with a model
5973 HP mass selective detector (Palo Alto, CA, USA)
using a HP SMS column (cross-linked 5% methylphenyl
silicone, 30 m x 0.25 mm i.d., 0.25 um film thickness).

Methods

I Extraction and sample preparation

The samples of propolis were extracted with 70% ethanol
according to the method of Hegazi and Abd El Hady (2002)
and the balsam subjected to GC-MS analysis either directly
or after derivatisation with TMS.

II GC-MS analysis
The GC-MS analysis was performed by temperature
programming. The column oven temperature was initially

held at 100°C for 2 min, then programmed to rise to 280°C

at a rate of 20°9C/min and held for 5 min. The total run-time
was 16 min. The temperatures of the injector port and the

interface were set at 250 and 280°C, respectively. The
carrier gas (helium) flow rate was 1.0 ml/min. The
ionization energy was set at 70 eV. The mass spectra were
collected by scanning from m/z 50 to m/z 550 at two second
intervals.

III Identification of compounds
The identification of various compounds present in propolis
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Table 1: Chemical composition of ethanolic extracts of Egyptian (Behere) and UAE (Dubai) Propolis

Behera propolis | Dubai propolis
Compounds Ve TICH

Aliphatic acids
Malic acid 1.92 1.18
*Succinic acid - 1.11
Palmitic acid 3.12 2.99
Oleic acid 3.18 3.12
Octadecenoic acid 3.29 2.87
*Qctadecadienoic acid 0.59 -
Stearic acid 1.57 1.78
*Tetracosanaoic acid - 2.18
Aromatic acids
*2-Amino-3-methoxybenzoic acid 3.18 -
*Benzenepropionic acid 0.90 -

Cinnamic acid 2.04 -
*4-Hydroxycinnamic acid 2.85 -
*4-Methoxycinnamic acid 2.80 -

Caffeic acid 2.59 2.35
* Ferulic acid - 1.95
Alcohols/ Phenols/ Aldehydes

Glycerol 2.76 2.32
*2-Naphthalenemethanol derivatives 4.78 2.71
*2-Methoxy-4-vinylphenol 4.10 -
*Butyraldehyde - 2.48
Esters
*4-Methoxyhydrocinnamate 2.77 -
*3-Methyl-3-butenyl isoferulate 2.55 -
*Ethyl palmitate - 3.88
Others
*d-Xylose - 2.95
*Glucofuranose derivative - 2.86
*5,7-Dihydroxyflavone 0.30 -
*5,7-Dihydroxydihydroflavone 2.75 -
*1,7-Dihydroxy-3-methoxy-6-methylanthraquinone 0.67 -
*1,3,8-Trihydroxy-6-methylanthraquinone - 1.10
*1-(Dihydroxyphenyl)-3-phenylpropenone 4.50 -
*5-Hydroxy-7-methoxy-2-phenyl- 4H-1-benzopyran-4-one 2.78 -
*Tricosane - 11.90
*Qctacosane - 8.49
*Docosane - 4.24
*Pentatricosane - 0.99

*Compounds not reported in Egyptian propolis (Hegazi abu El Hady 2002) and tentatively identified by GC-MS analysis.
**TIC = The ion current generated by a compound depends upon its characteristics and is not a true measure of quantitation.

samples was carried out by computer search on MS database
libraries on the basis of mass spectral fragmentation. The
available reference compounds were co-chromatographed to
confirm GC retention times. Some compounds could not be
identified due to the lack of authentic samples and their
library spectra.

RESULTS AND DISCUSSION
I Chemical composition of Egyptian and UAE propolis

The chemical composition of the ethanolic extracts of
Behera propolis has been determined by GC-MS analysis. A

total of thirty four compounds have been tentatively
identified in this study. Some of the compounds detected in
Behera samples have not been previously reported in the
Egyptian propolis (Hegazi and Abd El Hady 2000). The
details of various compounds including aliphatic acids,
aromatic acids, alcohols, phenols, esters and other
compounds found in the Egyptian and UAE samples are
given in table 1. The major compounds found in the
Egyptian propolis are aliphatic acids (13.7%), aromatic
acids (14.4%) and alcohols, phenols and esters (17.0%). The
presence of a significantly high amount of flavone and
benzopyranone derivatives (5.8%) compared to the
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flavonoids reported by Hegazi and Abd El Hady (2000) in
Egyptian propolis has been noted. Some other compounds
including an anthraquinone derivative is also present in
small amount (0.67%).

The GC-MS analysis of UAE propolis showed the presence
of twenty compounds (table 1). These include a high content
of aliphatic acids (15.2%) and a low content of aromatic
acids (4.3%). The aldehydes, alcohols, phenols and esters
account for 11.4%. Other compounds, including high
molecular weight alkanes, sugar derivatives, anthraquinone
derivatives and flavone derivatives, are present to the extent
of 32.5%. Some of the simple compounds detected (e.g.
glycerol, d-xylose) may result from the degradation of
complex constituents in propolis.

Variations in the chemical nature of propolis of different
origin have been observed by many workers (Papay et al.,
1986; Greenway et al., 1988; Abd El Hady and Hegazi
2002; Bankova et al., 1995, 2000; Martos et al., 1997
Pereira et al., 2000; Hegazi et al., 2000; Velikova et al.,
2000, 2002; Hegazi and Abd El Hady 2001, 2002; Keskin et
al., 2001; Rhajaoui et al., 2001; Sorkun et al., 2001; Melliou
and Chinon 2004; Salomao et al., 2004; Popova et al.,
2005). It may be pointed out that even the two Egyptian
samples of propolis (El-Saff and Ismailia) have been found
to possess different chemical composition (Hegazi and Abd
El Hady 2002). It is worth noting that the majority of the
compounds detected in the samples of Behera propolis are
different from those present in the Egyptian propolis of
other origin that has previously been investigated (Hegazi
and Abd El Hady 2002). This may be due to some
difference in the source of poplar buds and other plants from
which the propolis is collected. The chemical variations in
Dubai propolis compared to those of the other Egyptian
regions may impart it some specific therapeutic activity.
However, further investigation is needed to evaluate the
biological activity of the Dubai propolis.

II Stability of propolis

An important factor to be considered in the study of propolis
samples of different origin is their sensitivity to
environmental stimuli, e.g. moisture, heat, light, etc.,
affecting the stability of propolis and causing chemical
changes so as to alter the true composition of the material.
The samples collected from different regions should
immediately be subjected to proper storage conditions to
avoid degradation of active constituents. Strict temperature,
light and moisture control during storage is necessary to
keep the sensitive constituents intact (Handa Data Sheet,
Oxis Research). Esters and amides are sensitive to moisture
and temperature and may degrade under improper storage
conditions. The thermal stabilities of ethanolic extracts of
propolis collected in Taiwan have been studied (Lu et al.,
2003). High temperature high resolution GC-MS may lead
to the degradation of some heat sensitive components of

Chemical composition of Egyptian and UAE propolis

propolis (Pereira et al, 1999). The aromatic and
heterocyclic compounds and flavones and anthraquinones
are sensitive to light and may undergo oxidative degradation
(Tonnesen, 1996). The chemical changes in propolis of any
origin due to environmental factors may alter the therapeutic
activity of the material and thus make it relatively less
useful.

ACKNOWLEDGEMENT

The authors are grateful to Dr. B. M. A. El-Hag for his help
in GC-MS analysis of propolis samples.

REFERENCES

Abd El Hady, FK and Hegazi AG (2002). Egyptian
propolis: 2. Chemical composition, antiviral and anti-
microbial activities of East Nile Delta propolis, Z.
Naturforsch., 57¢: 386-394.

Arvouet-Grand A (1994). Standardisation on propolis
extract and identification of principal constituents, J.
Pharm. Belg., 49: 462-468.

Bankova VS (2000). Determining quality in propolis
samples, J. Am. Apitherapy Soc., 7(2). www.apitherapy.
org/determiningarticle.pdf.

Bankova V and Marekov NL (1984). Chemical composition
and standardization of propolis. Farmaziji (Sofia), 34: 8-
18.

Bankova VS, de Castro SL and Marcucci MC (2000).
Propolis: Recent advances in chemistry and plant origin,
Apidologie, 31: 3-15.

Bankova V, Popova M, Bogdanov S and Sabatini A-G
(2002). Chemical composition of European propolis:
expec-ted and unexpected results, Z. Naturforsch., 57c:
530-533.

Bankova V, Christov R, Kujumgiev A, Marcucci MC and
Popov S (1995). Chemical composition and antibacterial
activity of Brazilian propolis, Z.Naturforsch.,50:167-172.

Burdock GA (1998). Review of the biological properties
and toxicity of bee propolis, Food Chem. Toxicol., 36:
347-363.

Gallo FR and Savi G (1995). Propolis: its use in technology
and research, Boll. Chim. Pharm., 34: 483-491.

Grange JM and Davery RW (1995). Antibacterial properties
of propolis (bee glue), J. R. Soc. Med., 83: 159-160.

Greenaway W, Scaysbrook T and Whatley FRS (1988).
Composition of  propolis in Oxfordshire, UK and its
relation to propolis bud exudates, Z. Naturforsch., 43c:
301-304.

Handa Fine Chemicals, Nottingham, UK, Material Safety
Data Sheets on vitamins and nutritional supplements, 4
Nutritional Supplements.com/products/propolis.htm

Hegazi AG and Abd El Hady FK (2001). Egyptian propolis:
1. Antimicrobial activity and chemical composition of
Upper Egypt Propolis, Z. Naturforsch., 56¢: 82-88.

Hegazi AG and Abd El Hady FK (2002). Egyptian propolis:
3. Antioxidant, antimicrobial activities and chemical

60

Pak. J. Pharm. Sci., 2006, Vol.19(1), 58-61



composition of propolis from reclaimed lands, Z.
Naturforsch., 57¢: 395-402.

Hegazi AG, Abd Al Hady FK and Abd Allah FAM (2000).
Chemical composition and antibacterial activity of
European propolis, Z. Naturforsch., 55¢: 71-75.

Keskin N, Hazir S, Baser KH and Kurkcuoglu M (2001).
Antibacterial activity and chemical composition of
Turkish propolis, Z. Naturorsch., 56¢: 1112-1115.

Koo H, Rosalen PL, Cury JA, Park YK and Bowen WH
(2002). Effect of compounds found in propolis on
Streptococcus mutans growth and on glucosyltransferase
activity, Antimicrob. Agents Chemother., 46: 1302-1309.

Krol W (1993). Synergistic effect of ethanolic extract of
propolis and antibiotics on the growth of Streptococcus
aureus, Arzneimittelforsch., 43: 607-609.

Lu L-C, Chen Y-W and Chou C-C (2003). Antibacterial and
DPPH free radical-scavenging activities of the ethanolic
extract of propolis collected in Tiawan, J. Food Drug
Anal., 11: 277-282.

Marcucci MC, Ferreres F, Custodio AR, Ferreira MMC,
Bankova VS, Garca-Viguera C and Bretz WA (2000).
Eva-luation of phenolic compounds in Brazilian propolis
from different geographical regions. Z. Naturforsch., 55¢:
76-81.

Martos I, Conssentini M, Ferreres F and Tomas-Barberan F
(1997). Flavonoid composition of Tunisian honeys and
propolis, J. Agric. Food Chem., 45: 2824-2829.

Melliou E and Chinou I (2004). Chemical analysis and
antibacterial activity of Greek propolis, Planta Med., 70:
515-519.

Miyataka A, Nishiki M, Matsmoto H, Fujimoto T, Matsuki
M and Satoh T (1997). Evaluation of propolis. I.
Evaluation of Brazilian and Chinese propolis by
enzymatic and physico-chemical methods, Biol. Pharm.
Bull., 20: 496-501.

Nagaoku T, Banskota AH, Tezuka Y, Midorikawa K,
Matsushige K and Kadota S (2003). Caffeic acid
phenethyl ester analogues: potent nitric oxide inhibitors
from the Netherlands propolis, Biol. Pharm. Bull., 26:
487-491.

Papay V, Toth L, Sotles M, Nagy E and Litkei G (1986).
Isolated compounds from Hungarian propolis and popu-
ligemma, Stud. Org. Chem. (Amsterdam), 23: 233-240.

Parfitt K Ed (1999). Martindale The complete drug referen-
ce 32" Edn., Pharmaceutical Press,London,pp.1621-22.

Park YK, Koo MH, Abreu JA, Tkegaki M, Curry JA and
Rosalen PL (1998). Antimicrobial activity of propolis on
oral microorganisms, Curr. Microbiol., 36: 24-28.

Pereira AS, Norsell M, Cardoso JN, Aquino Neto FR and
Ramos ME (2000). Rapid screening of polar compounds
in Brazilian propolis by high-temperature high-resolution
gas chromatography-mass spectrometry, J. Agric. Food
Chem., 48: 5226-5230.

Pereira AS, Ramos MFS, Pocas ESC, Dias PCM, Santos
EP, Silva JFM, Cardos JN and Aquino Neto FR (1999).
Study of propolis by high temperature high resolution gas

Sobhi A. Said et al.

chromatography-mass spectrometry, Z. Naturforsch., S4c:
395-400.

Popova M, Silici S, Kaftanoglu O and Bankova V (2005).
Antibacterial activity of Turkish propolis and its
qualitative and quantitative chemical composition,
Phytomedicine, 12: 221-228.

O’Neal MJ Ed (2001). The Merck Index, Merck & Co., Inc.,
p.1403.

Orsolic N and Basic N (2003). Immunomodilation by water-
soluble derivative of propolis: a factor of anti-tumer
activity, J. Ethnopharmacol., 84: 265-273.

OxisResearch, OXIS International Inc., Portland, Oregon,
USA, CAPE (caffeic acid phenylethyl ester, an active
component of propolis), www.oxisresearch.com/
products/antioxidants/26544/shtml

Ozturk F, Kurt E, Inan U, Emiroglu L and Ilker S (1999).
The effect of acetylcholine and propolis extract on
corneal epithelial wound healing in rats, Cornea, 18: 466-
471.

Rhajaoui M, Oumzil H, Faid M, Lyagoubi M, Elyachioui M
and Benjouad A (2001). Antibacterial activity of
Moroccan propolis extracts, Sci. Lett., 3: 201-207.

Salomao K, Dantas AP, Borba CM, Campos LC, Machado
DG, Aquino Neto FR and de Castro SL (2004). Chemical
composition and microbial activity of extracts from
Brazilian and Bulgarian propolis, Lett. Appl. Microbiol.,
38: 87-92.

Sa-Nunes A, Faccioli LH and Sforcin JM (2003). Propolis:
lymphocyte proliferation and IFN gamma production, J.
Ethnopharmacol., 87: 93-97.

Serra Bonvchi J and Venhira Coll F (2000). Study on
propolis quality from China and Uruguay, Z.
Naturforsch., 55¢: 778-784.

Sorkun K, Suer B and Salih B (2001). Determination of
chemical composition of Turkish propolis, Z
Naturforsh., 56¢: 666-668.

Tonnesen HH Ed (1996). Photostability of Drugs and Drug
Formulations, Taylor & Francis, London, pp.193-194.
Vanhaelen M (1979). Propolis. 1. Origin, microscopically
investigations, chemical constituents and therapeutic

activity, J. Pharm. Belg., 34: 253-259.

Velikova M, Bankova V, Marcucci MC, Tsvetkova I and
Kujumgiev A (2000). Chemical composition and
bacterial activity of propolis from Brazilian meliponinae,
Z. Naturforsch., 55¢: 785-789.

Velikova M, Bankova V, Sorkun K, Houcine S, Tsvetkova I
and Kujumgiev A (2002). Propolis from the
Mediterranean region, Z. Naturforsch., 57¢: 790-793.

Volpert R and Elstner EF (1993). Biochemical activities of
propolis extracts. 1. Standardisation and antioxidant
properties of ethanolic and aqueous derivatives, Z.
Naturforsch., 48c: 851-857.

Volpert R and Elstner EF (1996). Interaction of different
extracts of propolis with leukocytes and leukocytic
enzymes, Arneimittelforsch., 46: 47-51.

Received: 29-11-05 — Accepted: 8-12-05

Pak. J. Pharm. Sci., 2006, Vol.19(1), 58-61

61



