ANTIMICROBIAL ACTIVITY OF PROPOLIS RECOLECCTED BY Apis mellifera IN THE STATE OF YUCATAN, MEXICO
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ABSTRACT 
The propolis is a resin, that comes from the exudate of different plants and is modified by the bees with its secretions and deposited to act diverse as related to the aseptic atmosphere of the beehive, the impediment of the access of other insects and the stability of the structural components. The antimicrobial properties of this apicultural product have been studied in diverse countries of the world, and it knows that directly they are related to his content of secondary metabolites. In the next study the antibacterial activity of the propolis was tested that takes place in the Yucatan State, for the development of the study, selected 15 colonies of bees mellifera Apis L. located in three apicultural zones of the Yucatan state, in the period between January and December of 2000. The propolis was collected in plastic meshes according to the described thing by Martinez (1993); Gonzales and Bernal (1997). The crude extract of the propolis of each zone was obtained with pure ethanol by agitation to room temperature during one week, of each extract prepared a solution to 5% using like dissolvent absolute ethanol, the extracts were deposited in amounts of 100mL in well tests before stocks of positive bacteria Gram positive, Gram negative and fungi; the bacteria case of and leavening incubated themselves in 24 hours to 37ºC; of 48-72 hours to room temperature the moldy fungus, the greater zones of inhibition of 10 mm of diameter were put under the tests of inhibiting harassing concentration (MIC), bactericidal harassing concentration (MBC) and fungicide harassing concentration (FCM). The antibacterial activity was more excellent before positive Gram bacteria (B. subtilis, S. aureus, S. agalactiae) with zones of inhibition of 10 to 12 mm, that with the Gram negative (E coli, K. pneumoniae,P. aeruginosa., S. flexneri), and the greater antimicrobial activity appeared against the filamentous and levaduriformes fungi (C. albicans, S. cerevisae, A. niger, T. metagrophytes) with zones of inhibition between 10 and 14 mm. The MIC of the studied stocks indicate that the propolis of the Yucatan state has an ample bacteriostático effect. 
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INTRODUCTION 
The Mexican town has one long apicultural trajectory through history, the primitive tribes of the Mexico Gulf raised the bees to obtain honey (around year 200 a.C.) and from remote times this product was used by its medicinal properties. (Crowned 1996; Jefrey and Echazarreta, 1996). In the Yucatan peninsula its produced 40 % of the total production of Mexico and it is an economic and social activity very important. In 1995 Mexico was the third exporte of honey in the world with 13 % of the total honey market in the world after Argentina and China. 

Nevertheless, the beekeepers in Yucatan principally produce honey but like in recent years price is going down bekkepers have pay attention producr others products of the beehive as they are polen, royal jelly, wax and propolis. This last one has been great relevance in the last years old, being a natural medicine substance used in medicaments and cosmetics, increased it demand in the world-wide market due to its properties antimicrobial (antibacterial, antifungic, antiviral), antiinflammatory, healing; as well as its antiparasitic, inmunoestimulant and antiseptic actions among others, reason why without fear to mistake to us we can say that it is more valuable that most of the products that the beekeepers obtain generally, (Asís 1989; Cheng y Wong 1996; González y Bernal 1997; Banskota 1998; Cuesta et al, 1999; Dobrowolsky et al, 1999; Menezes et al, 1999; Koo et al, 2000; Sforcin et al, 2000).

The commercial value of propolis is guaranteed by its biological potential of which investigations are made to sustain scientifically their properties, since beneficial effects for diverse sufferings like the halitosis, ecsema, infections in the eyes, throat and ulcers are reported. The propolis has properties of natural origin that do not cause collateral indirect effect, reason why at the moment has received important attention at world-wide level. Considering its high commercial value, propolis, not profit at the Yucatan peninsula, it could be represent an important increase in the income of the yucatecan families dedicated to Beekeeping (Asís 1989; Cheng y Wong 1996).

MATERIALS AND METHODS 
The samples of propolis from Apis mellifera L. were collected in beehives located in three zones of Yucatan state: East (Tizimín), Center (Tzucacab) and the South (Cuxtal Reserve) in a period between January and December of 2000. The propolis was collected in plastic meshes according to the described by Martinez (1993); Gonzales and Bernal (1997). The propolis samples were freezed for their hardening and later they were ground. A sample of 300 gr of propolis of each zone were weighed and they were mixed with 1 L of ethanol (EtOH). The mixture was stirred by one week at room temperature (26 °C). Then the solution was filtered and filtrate was vacuum concentrated in a rotavapor at 45-50 °C until dryness to obtain the etanolic extract of propolis. Ectracts obtained were denominated of the following way: ethanolic extract of propolis from Tizimín at time without rain (EtOH-Ti-s), ethanolic extract of propolis from Tizimín at time of rain (EtOH-Ti-ll), ethanolic extract of propolis from Cuxtal Reserve at time without rain (EtOH-R.c.-s), ethanolic extract of propolis from Cuxtal Reserve at time of rain (EtOH-R.c-ll), ethanolic extract of propolis from Tzucacab at time without rain (EtOH-Tz-s) and extract of propolis from Tzucacab at time with rain (EtOH-Tz-ll). 

The antimicrobial activity of the ethanolic extracts of propolis was determined with the method of Kirby-Bauer (test of well), using microorganisms of reference (Table 1) of American Type Culture Collection (ATCC).

ATCC
Bacteria


Culture Media

4012

465

4768

128

260

9748

4209
Staphylococcus aureus

Bacillus subtilis

Streptococcus agalactiae

Escherichia. coli

Pseudomonas aeruginosa

Shigella flexneri

Kleibsiella pneumoniae,
Mueller-Hinton

Mueller-Hinton

Blood Agar 

Mueller-Hinton

Mueller-Hinton

Mueller-Hinton

Mueller-Hinton

ATCC
Levaduriform fungi
Culture Media

287

752
Saccharomyces cerevisae

Candida albicans
Agar YM

Agar PDA

ATCC
Filamentous fungi
Culture Media

4707

1688
Trichophytum mentagrophytes

Aspergillus niger
Agar Saboraud

Agar Saboraud

Table 1. ATCC Reference culture media used in antimicrobial activity analysis. 

Solutions to 5% of each Propilis ethanolic extract of each and time of the year were prepared of using ethanol absolute. The microorganisms of reference were inoculated in tubes with 2 mililiter of broth BHI and they were incubated during 18 hrs at 37 °C. The cultures were fit to a turbidity of 0,5 of the scale of a Mcfarland Nefelometer. Petri boxes of crystal of 150 x 20 mm with corresponding agar for each microorganism were prepared, containing 6 holes of 7 mm of diameter each one, distributed uniformly in the plate. The end of an hysopus sterile was saturated with the standardized microbial suspension, the surface of agar was fluted with hysopus, rotating the plate and fluting again to obtain an uniform inocul at all agar surface. 100 L of each analyzed extracts they were deposited in each well and positive and negative controls also (Table 2). The boxes Petri were incubated for 24 hrs at 37 ºC in the case of bacteria and yeasts and for 48-72 hrs for the filamentous fungi. Passed this time the zones of inhibition produced for each extract were meshured with a vernier. 

Antibiotic
Concentration
Microorganism

Positive control

Penicilina
10 U/100 l
Streptococcus agalactiae

Amikacina
0.0312 g/100 l
Gram + and y Gram – Bacteria

Nistatina
5 U/100 l
Candida albicans 

Saccharomyces cerevisiae

Itraconazol
0.025 g/100 l
Trychophytum mentagrophytes

Aspergillus níger

Negative Control 

Ethanol absolute
100 l
All of microorganisms

Table 2. Antibiotics used like positive reference against microorganisms in well, MIC, MBC y MFC tests

To extracts that displayed zones of inhibition ( 10 mm of diameter. minimal inhibitory concentration (MIC), minimal bactericidal concentration (MBC) and minimal fungicide concentration (MFC) were determinated. 

For the accomplishment of the tests of (MIC), (MBC) and (MFC), a microplate of 8 cm x 12 wells. 100 L of distilled water sterile were placed in each well. Then 100 L of the extract to analyze were added in the first well to an initial concentration of 50 L, then succesive dilutions with a factor of 2 were made, taking a volume of transference of 100 L. Then 100 L of each standardized microbial suspension was added. In tests for positive and negative controls the same procedure was used, changing the extract by the each antibiotic for positive reference and ethanol for the negative reference. The microplates were incubated in bath of water during 18 to 24 hrs. at 37 oC with constant agitation. Filamentous fungi was incubated during 48 to 72 hrs. Spent this time 50 L of 2 % p-iodophenyltetrazolium indicator were added. The indicator showed the oxidative metabolic activity of the studied microorganism, appearing color absence, when bacterium is inhibited and a violet-red color when the microorganism remained viable. In order to verify the germicide power samples of each wells was inoculated in the corresponding culture medium, to observe if there were growth or not of the microorganism. 

RESULTS AND DISCUSSIONS 
The results obtained of the etanolics extracts of the propolis collected in three regions of the Yucatan state at two climatic times of the year, showed different antibacterial and antimicotic activities. In general the samples of propolis analyzed by diffusion in agar showed antibacterial activity against the Gram negative and Gram positive bacteria, being Gram + the most susceptible ones, with inhibition zones between 10 and 15 mm (Table 3). These results agree with results obtained by Dobrowolsky et al, (1991) that made tests with propolis extracts obtaining inhibiton activity on Gram positive. In our work B. subtillis showed the greater zones of inhibition, nevertheless the extract did not have bactericidal activity, but bacteriostatic activity was positive at intervals from 12,5 to 25 mg/mL. This behavior can be due to 3,5 diphenyl-4-hidroxycinnamic acid identified in propolis by Hajime et al, (1994), who observed that this compound has activity against this one bacterium. It is important to indicate that the South zone at both times of the year displayed bactericidal activity, in comparison with the east and center zones of the same climatic times, that displayed the greater zones of inhibition but only inhibiting activity. The extracts of the center (without rain) and South (with rain) zone showed bactericidal activity (MBC) of 25 mg/mL against S. aureus. These results agree with the results reported by Nieva Moreno et al, (1999) and Marcucci et al, (2001) using the same bacteria. Diverse researchs have demonstrated that Gram negative bacteria are less susceptible to the antibacterial effects of propolis. The bactericidal effect against Pseudomonas aeruginosa and Klebsiella pneumoniae was only observed in the extract obtained from the South zone at time of droughts. The extract obtained of the center zone at time of droughts presented bactericidal activity on Escherichia Coli.
Microorganism
East Zone 
Tizimín 
Center Zone
Reserva Cuxtal
South Zone 
Tzucacab


Dry
Rains
Dry
Rains
Dry
Rains

ATCC 465

Bacillus
Subtilis
Zone
  
  
  
  
  
  


  
  
  
  
  
  
  

Table 3. Zones of inhibition (mm), MIC y MBC (mg/mL) of propolis ethanolic extracts gathered from three geographic zones of the state of Yucatan in two times of the year against bacteria Gram positive and Gram negative.
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