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In this study, the pollen analyses and antimicrobial effect were conducted in honey sam-
ples, which were collected from seven localities where apiculture has intensively been prac-
ticed. Upon pollen analyses of 16 different plants have been determined. The plants contrib-
uting nectar to honey samples in Elazig were found as follows; Fabaceae: Astragalus, Trifolium,
Vicia, Onobrychis; Asteraceae: Centaurea triumfettii, Carduus, Xeranthemum, Helianthus an-
nuus; Lamiaceae: Salvia, Mentha; Rosaceae: Rubus, Prunus; Vitaceae: Vitis; Apiaceae: Daucus;
Zygophyllaceae: Peganum harmala; Ranunculaceae: Ranunculus. The honey samples have
inhibited the growth of bacteria used in our work at varying degrees. None of the samples
had any antifungal effect against Candida albicans FMC-17 and Saccharomyces cerevisiae
UAG-102.
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INTRODUCTION

Honey is one of the most important nutrition resources for people
over centuries. Nowadays, a lot of studies are going on to improve both
quality and productivity of this natural nutrition. These studies are mainly
intensified on observing the pure strain of bee and plants, which can pro-
duce more nectar. The identification of nectar bearing plants for honey can
be analysed by melitopalynological studies. Using melitopalynological
studies (Sorkun and inceoglu 1984, Sorkun and Yulug 1985, Go¢gmen and
Gokgeoglu 1991, Gemici 1990) the nectar plants of a few regions of Turkey
have been identified. However, no work has been done in Eastern Turkey
before our present work.

Honey is commonly using as a public therapeutic substance in the
world (Ali et al. 1991). The antibacterial properties of honey have been
known for more than a century (Dustman 1979). The growing of most of
bacteria and fungi, which cause a various infections, wounds and bruises,
is inhibited by honey. However, no effects have been observed on Pseudo-
monas aeruginosa and Clostridium oedematiens (Efem et al. 1992). The antibi-
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otic effects of honey on Helicobacter pylori and some pathological bacteria
were studied and it was found that honey with 20% in concentration can
inhibits the growing of these studied bacteria (Ali et al. 1991).

The most extensive effect of honey concentration is likely to be at 0.5%
(v/v). This concentration also has a fungicidal effects on Candida albicans
and fungistatic on Penicillum spp. and Aspergillus niger. In agreement with
the antimicrobial effects of honey, 0.5% concentration is equal to 0.5% phe-
nol (w/v), 2 mg/ml streptomycine and 30 units/ml of nistatin (Obeseki-
Ebor et al. 1983).

Some components of honey samples have been extracted by etha-
nol/ether and separated by using thin-layer chromatography (TLC). A sig-
nificant amount of methyl 3,4,5-trimethoxyl-4-hidroxy-benzoate (methyl
syringate) was detected from the study of the antibacterial effects of this
separated components. In addition to that, the effects of methyl 3,4,5-tri-
methoxyl-benzoate, 3,4,5-trimethoxyl-benzoic acid and methyl ester have
been studied against to Staphylococcus aureus. It was found that, methyl
syringate, has more effective than the others (Russel et al. 1990).

In present study, it was aimed to investigate the palynological charac-
ters and the main component of antimicrobial effects of honey samples
from the province of Elaz1g (E Turkey) which has an important resource of
honeys in Turkey.

MATERIAL AND METHODS

Pollen analysis

The study was carried out on honey samples obtained from 7 different
locations in Elaz1g region whose addresses were communicated to us by
the provincial Agricultural authorities. The more information was gath-
ered by observing the flora of these areas from which the honey samples
originated and discussion with local bee keepers. For the best results of
pollen analysis from honey samples, plants were collected around the
hives during their blossoming period. As it is known that bees can go away
maximum 5-6 km from their hives to collect nectar, the plant samples of all
this area were collected. Preparation of the material and analysis were per-
formed according to the method of Wodehouse (Wodehouse 1965, Aytug
1967). The honey samples (500 g) were taken during honey extraction and
labelled and stored in bottles of 1000 ml in volume until pollen analysis.
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Pollen of honey samples were prepared, quantified and calculated as
described by Louveaux et al. (1978). Honey samples were mixed carefully
by using glass-rod. Ten g of each sample was transferred to tube and then
20 ml of H,O added and covered by parafilm. Honey samples were then
transferred to the water bath of 45 °C for 10-15 min with vigorously shaken
to be solved. Samples were centrifuged for 30 min at x4500 rpm. The
supernatant was taken out at the end of centrifugation period. Pollen
grains from pellet were identified and classified according to the taxo-
nomic references (Wodehouse 1965, Aytug 1967, Erdtman 1974). An ap-
proximate number of pollen per 10 g honey sample was calculated and
their percentage was counted for each sample.

Antimicrobial properties

The microorganism strains used in this study were obtained from The
Culture Collection of Microbiology Department of Firat University, Elaz1g.
A various strain of bacteria (Bacillus megaterium DSM-32, Bacillus subtilis
IMG-22, Escherichia coli ATCC-25922, Staphyloccocus aureus COWAN-1,
Pseudomonas aeruginosa DSM-50071, Klebsiella pneumoniae FMCS, Entero-
bacter aerogenes CCM-2531, Salmonella sp. FMC-20) and fungi (Saccharo-
myces cerevisine UAG-102, Candida albicans FMC-17) were tested through
this study.

The antimicrobial effects of honey samples were tested by using disc
agar method. For this, tubes containing honey samples were left at 37 °C in
a water bath for two hours (Sorkun and Yulug 1985).

The bacteria strains were incubated into Nutrient Buyyon (Difco) at 30 °C
for 18-24 h. On the other hand fungi strains were incubated into Malt Ex-
tract Buyyon (Difco) at 25 °C for 48 h. The aliquots of each culture (5 ml)
from the mixture of culture plus sterile Miiller Hinton Agar (10 ml) were
transferred to the sterile Petri dishes (9 cm in diameter) and mixed gently.
A few holes (11 mm in diameter) were opened in agar plate and 0.1 ml of
prepared honey samples and control added to each hole. Agar plates for
bacteria were left at 4 °C for one h then transferred to 35 °C for further 18 h.
On the other hand, agar plates inoculated with yeast were incubated at 25 °C
for 3—4 days. The inhibition zones were measured in mm at the end of the
incubation period.
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The honey collected in our research area is called Astragalus honey by
local bee keepers. From our study, the pollen of Astragalus sp. was predom-
inant in 5 out of the studied 7 samples (Table 1).

According to this result, Astragalus sp. is a characteristic plant for the
producing nectar in Elazig region. In the other three honey samples,
Peganum harmala of the Zygophyllaceae family, Achillea and Xeranthemum
of the Asteraceae family were presented predominantly for each sample.
Where the pollen of Astragalus sp. was not detected at all in the last sample.

Pollen concentration of honey in Elazig. (Localities: 1 = Baunusagy, 2 = Harput, 3 = Kopa-

RESULTS AND DISCUSSION

Table 1

rugagl, 4 = Maden, 5 = Sivrice, 6 = Yolgati, 7 = Yukar1 Igme)

Pollen concentration of honey (%)

Plant species/ 1 2 3 4 5 6 7
Localities

Fabaceae

Astragalus 48.6 2.9 73.1 57.2 27.0 31.7 -
Trifolium 14.9 0.9 - 229 8.0 24.2 4.8
Vicia 9.9 6.6 - - 2.1 - 5.1
Onobrychis 6.0 - 52 - - - -
Asteraceae

Centaurea triumfettii - 9.7 - - 10.2 - 11.3
Carduus - 5.3 - - - - 7.2
Xeranthemum 9.3 5.0 - 7.2 40.5 20.8 49.9
Helianthus annuus - - - - 0.6 - 9.0
Lamiaceae

Salvia - 3.7 34 8.8 1.0 - -
Mentha 2.2 0.9 - - - - -
Rosaceae

Rubus 8.7 - 18.2 2.6 - 23.3 -
Prunus - 12.6 - - - - -
Vitaceae

Vitis - 17.0 - 1.3 - - 9.3
Apiaceae

Daucus - 10.4 - - - - -
Zygophyllaceae

Peganum harmala - 24.4 - - - - -
Ranunculaceae

Ranunculus - - - - - - 3.7

Acta Bot. Hung. 43, 2001



MELITOPALYNOLOGICAL AND ANTIMICROBIAL PROPERTIES OF HONEY 315

Table 2
Antimicrobial effect of honey in Elaz1g. (Localities: 1 = Yukar1 Icme, 2 = Yolgat, 3 = Kopa-
rusagl, 4 = Harput, 5 = Baunusadi, 6 = Maden, 7 = Sivrice, 8 = control)

Inhibition zone (mm)

Microorganisms/Localities 1 2 3 4 5 6 7 8
Escherichia coli ATCC-5922 - - - 13 - 15 35 -
Salmonella sp. FMC-20 - - 13 14 - - 17 -
Enterobacter aerogenes CCM-2531 16 16 15 14 16 18 20 -
Pseudomonas aeruginosa DSM-50071 17 19 15 22 16 17 22 -
Bacillus megaterium DSM-32 13 17 12 17 23 20 18 -
Bacillus subtilis IMG-22 12 15 13 16 14 17 21 -
Staphylococcus aureus COWAN-1 13 22 15 16 18 15 26

Klebsiella pneumoniae FMCS 5 19 12 21 16 23 19 -

Saccharomyces cerevisine UAG-102 - - - - - - - -
Candida albicans FMC-17 - - - - - - - -

The pollen type of Astragalus was also observed predominantly in light col-
our honey samples collected in Sivrice and Maden districts of Elaz1g prov-
ince. The honey sample represented by Peganum harmala (Zygophyllaceae)
collected in Harput (another district of Elazig), was found as a dark colour
with no taste and aroma.

The antimicrobial effects of honey samples from different local areas
of Elazig is summarized in Table 2.

As it can be seen in this table, the antimicrobial effects were various for
each sample. All the studied samples did not show any significant effects
on S. cerevisiae and C. albicans strains. These results were also supported by
other studies (Sorkun and Yulug 1985, Cakir and Tiimen 1990). But in an-
other study, 0.5% honey concentration has shown to be effective on C.
albicans and inhibited the growth of cultured microorganism with 100%
concentration (Dustman 1979).

The honey samples inhibited the growth of E. aerogenes, P. aeroginosa
DSM-50071, B. megaterium DSM-32, B. subtilis DSM-22, S. aureus COW-
AN-1 and K. pneumoniae with a various percentage. Samples from the same
areas did not inhibit the growth of E. coli and Salmonella sp.

A study of 10 honey samples collected from Rize region (NE Turkey)
was shown that they have no antifungal effects against to C. albicans and C.
tropicalis (Sorkun and Yulug 1985). The growth of Pseudomonas aeruginosa
was also not effected in the present of these honey samples. The growing
condition of Salmonella flexner, E. coli, S. typhi, P. vulgaris and B. streptococ-
cus were effected at least some stage by honey samples of 9, 6, 5, 5, 2 respec-
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tively. Honey samples, predominantly with pollen of Castanea sativa and
Helianthemum have shown the strongest antimicrobial effect (Sorkun and
Yulug 1985).

In another study in the province of Balikesir (W Turkey), where total
30 honey samples were tested and it was found that, 27 samples have ef-
fects on Staphylococcus aureus, 29 on Bacillus subtilis, 27 on Escherichia coli, 28
on Pseudomonas multophica and 21 on Klebsiella pneumoniae. It was reported
that the honey samples containing pollen grains of Centaurium spp.,
Trifolium spp., Cistus creticus, Cistus laurifolius, Rosa canina and Helianthus
annuus have wide effects on all these bacteria which are mentioned above.
In this study, the fungal effect of this samples have not been detected
against to C. albicans MIV-270, T. mentagrophytes, A. niger KUEN-1147 and
A. fumigatus KUEN-1145 (Cakir and Tiimen 1990).

It was shown that, most of the honey samples have antimicrobial ef-
fects against to Gram+ and Gram-—bacteria (Ali et al. 1991). Honey samples
with 0.5% concentration have been found to effect a large type of microor-
ganisms (Obeseki-Ebor et al. 1983).

As a result, there was not much difference between data from our
study and others done in Turkey. Considering the minor difference in
some samples might be from different sample composition.

In this study the honey samples predominant with pollens of
Astragalus, Trifolium and Rubus were found to be more effective than oth-
ers, in antimicrobial effects.
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