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INTRODUCTION 

The term propolis derives from the Greek pro (for �in 
front of �, �at the entrance to�) and polis (�community 
or city�) and means a substance in defense of  the 
hive. [1] Propolis is a resinous, sticky gum, with a color 
that varies from yellow-green to dark brown depending 
on its source and age. A propolis is used to make the 
protective shield at the entrance of  beehive.[2] It is also 
used to Þ ll the cracks in the hive, to attach the corners 
of  frames to the grooves in the hive, and to polish the 
cells of  the honeycomb. Propolis was used especially in 

antiquity in Egypt. The propolis was very well known to 
the priests who had monopolized medicine, chemistry, 
and the art of  mummifying corpses. A literature survey 
revealed that ß avonoids, aromatic acid, diterpenic acid, 
and phenolic compounds appear to be the principle 
components responsible for the biological activities of  
propolis. This study investigated the composition of  
ethanolic extracts of  propolis (GEEP) samples collected 
from the Gujarat zone. This extract was selected for GC-
MS analysis as it was showing maximum activity in case 
of  the antibacterial,[3] anti-fungal,[3] and anthelmintic[3] 

activity.

ABSTRACT

More than 300 constituents have been identiÞ ed in different propolis samples. This study investigated the 
composition of ethanolic extracts of propolis samples collected from the Gujarat zone. A gas chromatography-
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the temperature was increased to 280°C with a 3°C/min heating ramp. The injection was performed in split 
mode at 220°C. Sample volumes of 1 μl were injected and analyzed by GC-MS. The following compounds were 
identiÞ ed for the Þ rst time in the propolis sample: p-coumeric acid, Benzyl cinnamate, 4-pentanoic acid, and 
Ferulic acid. The main type of the compound identiÞ ed was fatty acids derivatives. Similar results were found 
by Silici, et al.[5] for the turkey propolis. 
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MATERIALS AND METHODS

Chemicals

Bis-(trimethyl-silyl) trifluoroacetamide (BSTFA) and 
trimethylchlorosilane (TMCS) (Merck-2333) were used as 
silylation reagents with spectrophotometric grade pyridine 
(Merck-7460).

Instrument

A gas chromatography-mass spectrometry was carried 
out on an Agilent GC-MS 5975 under electron impact 
ionization (70 eV). The interface temperature was 230°C, 
and the MS scan range was 35-450 atomic mass units 
(AMU). The chromatographic column for the analysis 
was done by HP5MS capillary column (30 m x 0.25 mm 
internal diameter). The carrier gas used was helium at a 
ß ow rate of  1 ml/min. The oven temperature was 100°C 
to 280°C with a constant increase of  10°C. Propolis 
samples were analyzed with the column held initially at 
60°C for 2 min and then increased to 230°C with a 2°C/ 
min heating ramp and then kept at 230°C for 3 min. 
Finally, the temperature was increased to 280°C with a 

3°C/min heating ramp. The injection was performed in 
split mode at 220°C.

Sample preparation

A collection of  10 mg propolis samples were extracted 
with ethanol at room temperature to obtain the extract. 
After Þ ltration, the extracts were combined and evaporated 
to dryness under a vacuum at 50°C. A total of  1 mg of  

Table 1: GC-MS Analysed Compounds of Propolis
Retention time (RT) Compounds
10.33 4-vinylphenol
11.21 Lauric acid
15.439 Myristic acid
19.088 4-pentanoic acid
19.527 Palmitic acid
20.820 p-coumeric acid
22.834 Oelic acid
22.688 Linoleic acid
23.281 Stearic acid
23.996 Caffeic acid
26.744 Benzylic acid
23.996 Benzyl cinnamate
26.253 Cinnamyl cinnamate
23.883 Ferulic acid

Figure 1: GC-MS Report of the Propolis of Gujarat Zone
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dry extract was reacted with 50 μl pyridine + 100 μl bis-
(trimethylsilyl) triß uoroacetamide (BSTFA) including 1% 
trimethylchlorosilane (TMCS) in a sealed glass tube for 30 min 
at 100°C to prepare samples for gas chromatography. Sample 
volumes of  1 μl were injected and analyzed by GC-MS.

Identifi cation of  compounds

Peaks were identiÞ ed by Mr. M. Prabhakara Reddy at the 
Bangalore Test House in Bangalore. Good spectral matches 
for some compounds could be found in the Wiley and 
National Bureau of  Standards (NBS) mass spectral library.

Chromatographic Condition

Column : HP5MS (30 m x 0.25 i.d.)
Carrier gas : Helium
Oven temperature : 100 - 280°C
Inlet temperature : 280°C
Detector temperature (MSD) : 230°C
Carrier gas ß ow rate : 1 ml/min
Injection quantity : 1 μl
Scan mode : 50 � 550 mod range

RESULTS

The chemical composition of  propolis, which was 
collected from the Gujarat zone, was investigated by GC-
MS after silylation. More than 13 individual compounds 
were identiÞ ed Table 1 and Figure 1. For this reason, the 
chemical composition is presented by means of  the main 
type of  compounds identiÞ ed not as a percentage of  
individual substances. As expected, the samples displayed 
the typical pattern of  a �poplar� propolis: they contained 
pinocembrin, chrysin, galangin, caffeic acid, 3- hydroxy-
4-methoxycinnamic acid, 3,4-dimethoxycinnamic acid, 
etc. and the ratio between the main compound classes 
corresponded to that in P. nigra bud exudates.[4,5] However, 
there may be a variation in the components from one 
region to the other due to the change in topography. The 
following compounds were identiÞ ed for the Þ rst time in 
the porpolis sample: p-coumeric acid, Benzyl cinnamate, 
4-pentanoic acid, and Ferulic acid. The main type of  the 
compound identiÞ ed was fatty acids derivatives.

DISCUSSION 

Similar results were found by Silici, et al. for the turkey 
propolis.[6,8] He reported the presence of  9- octadecanoic 
acid, hekzadecanoic acid, benzoic acid, 3- hydroxy-
4-methoxycinnamic acid, 3,4-dimethoxycinnamic 
acid, benzyl benzoate, benzene ethanol, β-eudesmol, 
β-bisabolol, glycerine, 2-nonadecanone, 2-propen-1-one, 
4H- 1-benzopyrane-4-on, 2-propenoic acid, heneicosane, 
and eicosane in all of  the samples of  the propolis of  
Turkey.[6,7] This sample of  the Gujarat zone is obviously not 
of  popular origin, its plant source is yet unknown. It will 
be the aim of  future investigations to uncover this plant 
and study its biological action. This could be of  interest 
because it has been shown that bees have the ability to Þ nd 
and use a propolis source in their environment, which is 
the best agent to protect their hives against bacterial and 
fungal infections. Further studies also can be conducted 
to determine the �type� of  propolis, according to its plant 
source, which will be the Þ rst step for quality control 
of  the bees� glue. This will allow us to deÞ ne the type 
of  compounds that should be quantiÞ ed as main active 
propolis constituents. 
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