PRINCIPAL VOLATILE COMPONERS OF PROPOLIS COLLECTED BY Apis mellifera ON YUCATAN STATE OF MEXICO
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ABSTRACT

At present time Mexico is one of the three first countries exporter of honey in the world. Around 38 % of its production is in the Southeastern, especially the peninsula of Yucatan. This country region is characterized to present two climatic periods of rains that‚ includes the months of May – September and of droughts at October - April. The beekeeping in that zone is centered in honey collects, pollen and real jelly; Nevertheless, the knowledge of kindness of the propolis has motivated the interest to study this product of the beehive. The objective of the study was to identify volatile components presented in the propolis collected in the state of Yucatan, located in the Southeastern of Mexico, during the two years periods, rains and droughts. Extraction of volatile compounds was made by drag steam and extraction liquid - liquid. Analysis was made with gas chromatographic HP-5890, connected to a mass selective detector 5972. Identification of volatile compounds was trough its phantoms of masses comparing the data base NIST/EPA/NIH 75K, by comparing its index of Kovats with the reported ones in Literature.

In the propolis collected in rains period, the following compounds were identified:
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INTRODUCTION

Beekeeping in Mexico counts on antecedents of more of two thousand years, reason why this activity is very rooted in our country. Near 38 % of production of honey in the Mexican republic is in the Southeastern region. The beekeeping activity in that region presents little diversification, cause it is limited to the honey harvest as primary product, without considering about obtaining other products of the beehive with an ample nutritious and pharmacology value.
The propolis is a substance secreted in the beehive by the bees, to protect it from the humidity, bacteria, air, etc. In its natural condition it appears as a complex mixture, composed by vegetal resins and little sugar amounts that are gathered by the trees and shrubs and dealt with certain secretions of the bees, being balsamic resinous.(Serra, et. Al 1994; Valcic, 1999)

Today the propolis has reached economic and therapeutic values superior to other recognized derivatives of the beehive.
chemistry Composition of the propolis seems to be very complex, it depends on the flora of the area in which it is collected. The important components of the propolis seem to be phenolics; nevertheless, at the moment the volatile compounds have acquired a great importance, although they are in low concentration in the propolis, but their aroma and significant biologic activity make of them important compounds in chemistry characterization of the propolis (Bankova, et. Al, 1995)

The Interesting waked up anywhere in the world by the green medicine and the use and exploitation of natural sources of foods and medicines has stimulated the study of the hive products, being the beehive an incomparable treasure for the man. 

The volatile compounds of the propolis are mainly therpenos and aromatic componers of low molecular weight. They are recognized for having great biological activities, specially antibacterial (Bankova, et. Al, 1998).

MATERIALS and METODS

Collection of the propolis was realized in the region Southeastern of Mexico during the two years periods, rains and droughts. For such aim plastic meshes of 41 cm wide by 51 cm in length, with orifices of 3x3 mm were used to be placed in the superior part of last raises of the beehive. The meshes with propolis were retired from the beehive, took to the laboratory and the propolis was separated from the meshes for his analysis. 

Obtaining of the volatile compounds was realized by drag distillation with water steam during 12 hours, being used an equipment of distillation Clevenger type, later was realized the liquid-liquid extraction with mixtures to hexane-ether 1:1; the extract obtained, was dried with anhydrous and concentrated sodium sulfate to reduced pressure with rotary vapor. 

Chromatographic analysis in thin layer (CCD) was realized in Merk aluminum chromatopholius impregnated of silica gel GF254 of 0,25 mm in thickness , using as elute the mixture toluene - acetate of ethyl 93:7 and as revealing agent reagent vanillin - sulfuric acid.

For identification of the main components of the sample was utilized a chromatograph of gases Hewlett Packard model 5890, connected to a mass selective detector 5972 with a software Hewlett Packard Chemstation. The column was hair of 30 ms of length and 0,25 mm of internal diameter with a stationary phase of 5%-difenil-95% siloxane dimethyl, thickness of film of 0,2 μm. The conditions of operation were: initial temperature of the furnace was of 60 ºC with 6 increases of 6 ºC per minute up to 280 ºC and with 30 increases of ºC per minute until a final temperature of 310 ºC. The volume of injection was of 0.5μl; was utilized helium as carrier gas (with one pressure internal of 50,8 KPa) with linear speed of 35 cm/s and flow of 0,925 ml/min. The temperature of the injector was programmed to 250 ºC. Energy of ionization was of 70 e/V. The time of bullfight was 45 minutes. Injection was with split. Identification of tiles volatile compounds was trough its phantoms of masses comparing the data base NIST/EPA/NIH 75K, by comparing its index of Kovats with the reported ones in Literature.

RESULTS

Chromatographic analysis allowed the identification of volatile compounds of the collected propolis in the two periods of year. In the following table (table1) the compounds identified in essential oils appear as well as their time of retention, percentage of area and index of kovats (Ik). Remarkable qualitative differences notables as far as can be observed of composed between the two periods. Also, develops the presence of terpenes oxygenated, considered the most important part of essential oils, cause they are in charge of the scents, flavors and therapeutics properties. The majority compounds were the (-eudesmol and espatulenol; this have been identified in propolis of other parts of the world (Bankova, et. Al, 1995), as well as majority of the identified ones in this study; with exception of the filocladene, (-bisabolol and the ciprene, which reports of their presence in propolis of other parts were not found.

DISCUSSIONS

The differences found in composition of the studied propolis, reinforce assertion of the influence that have on this the environmental conditions. It is important to remember that composition of the propolis vary according to the vegetal origin, aspect that contributes to make of the propolis a product of very heterogeneous beehive of one region to another one and even within same region from a nest to another one. Tropical country, as it is the case of region Southeastern of Mexico, offers a great variety of collection possibilities, due to the great diversity of plants, which contributes to increase the heterogeneity natural of this product.
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COMPONER
W
rt(seg)
KIexp.
KIlit.
Total Area Integrate (%)

  
RAINS
DROUGHTS

b-eudesmol 
220
1150
1452
1452
6.43
7.68

d-verbenone 
150
520
1958
1958
2.06
4.93

Ethyl hexadecanoate 
282
1475
1908
-
0.91
-

Methyil 10-octadecanoate 
296
1604
1921
-
1.05
-

2-ethyl 2-hexenal 
126
326
1934
-
2.85
0.41

3-methyl 2-ciclopentene
96
300
1931
-
1.46
-

Ethyl 9-hexadecanoate 
284
1496
1908
-
1.54
-

Methyl 9-octadecenoate 
268
1411
1498
-
3.33
0.40

Octadecanoic acid
284
1504
1909
-
3.46
-

Oleic Acid
282
1665
1928
-
2.49
-

Carveol 
152
570
1965
  
  
  

Table 1.-Indices de Kovats and area percentage of compounds identified by CG-EM in column HP-5 of the essential oil extracted from the propolis collected during the periods of rains and droughts
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