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Abstract: The antimicrobial properties of honey have been known for thousands of years. In Egypt, the honey
has been consumed as a medicinal product due to its high level of antimicrobial activity. The objective of this
study was to examine the honey microflora for the production of antimicrobial substances that may be
responsible for the unidentified antimicrobial activity observed with select honeys. Many bacterial strains
isolated from six domestic honeys were screened for production of antimicrobial compounds against some
Gram positive and Gram negative bacteria. Some of the isolated bacteria exhibited antimicrobial activity
against at least one of the tested microorganisms (Staphylococcus aureus, Micrococcus luteus,
Bordetella bronchiseptica and Klebsiella pneumoniae). The most effective strain of the all isolated bacteria
from honey was identified as Bacillus brevis. The lugh rate of antimicrobial activity exhibited by the bacterial
stramms 1solated from different honey sources could provide potential sources of novel antimicrobial

compounds.
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INTRODUCTION

Honey 1s the natural sweet substance produced by
honey bees from nectar or blossoms or from the secretion
of living parts of plants or excretions of plants, which
honey bees collect, transform and combine with specific
substances of their own to ripen and mature [1].

The antimicrobial properties of honey have been
known for thousands of years [2]. Heney has been
studied to clarify which components are responsible for
antagonistic activity against pathogenic microorganisms
including Escherichia coli, Pseudomonas aeruginosa
and Staphvlococcus aureus [3, 4]. The antimicrobial
activity of honey has been attributed to hydrogen
peroxide, osmolarity, acidity, aromatic acids and phenolic
compounds [5, 6]. The high osmolarity of honey 1s due to
the high content of sugar (average over 85% of honey)
mcluding fructose, glucose, maltose, sucrose and other
types of carbohydrates [7]. Hydrogen peroxide produced
by the oxidation of glucose by the enzyme glucose-
oxidase, which is activated by successive dilutions of
honey [8].

These intrinsic properties of honey affect the growth
and survival of microorganisms by bacteriostatic or
bactericidal action and, in particular, the low pH and high

sugar content of undiluted honeys prevent the growth of
many species of microorganisms. In consequence, honey
can be expected to contain a small number and a limited
variety of microorgamsms [9].

Microorgamsms that survive in honey are those that
withstand the concentrated sugar, acidity and other
antimicrobial characters of honey. The primary sources of
microbial contamination are likely to include pollen, the
digestive tracts of honeybees, dirt, dust, air and flowers.
Microbes found in honeycomb are principally bacteria
and yeast and come from the bees, the raw materials
(nectar) or from external sources [10]. Larvae may be
sterile initially, but they are fed nectar and pollen by
workers and therefore subject to inoculation by the
nectar, pollen and workers flora before pupation [11].

Microorgamsms commonly existing in honey have
been investigated and shown to contain mold, yeast and
spore-forming bacteria, but vegetative cells of pathogenic
bacteria were not detected [10].

Many bacterial i1solates from honeybee larvae were
identified and evaluated to determine their antibacterial
activity against Paenibacillus larvae subsp. larvae, the
causative agent of American Foulbrood disease, which
kills honeybee larvae and pupae, but does not affect adult
honeybees [12, 13].
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The present investigation was carried out to isolate
bacterial strams from honey which extubiting antimicrobial
activity against some Gram positive and Gram negative
MMICTOOIZanisms.

MATERIALS AND METHODS

Honey Samples: The study was carmried out with 10
unpasteurized polyfloral honey samples [Egyptian clover
(Berseem)] harvested directly from apiaries from different
geographical locations. All of the collected honeys were
preserved at -20°C upon arrival and thawed completely at
room temperature prior to testing.

Tsolation of Bacterial Strains from Honeys: One gram of
each honey sample was added to 1ml of sterile deionized
water to make a 50% (w/v) honey solution. One hundred
microliters of each 50% (w/v) honey solution was spread
on tryptic soy agar (TSA; Oxoid) plates and incubated at
37°C for 24 h. The bacterial isolates were streaked on TSA
plates and preserved at 4°C for further study.

Antimicrobial Activity Assay of Bacterial Isolates: The
antimicrobial activity of bacterial isolates was carried
out by the assay [14]. Cell-free
supernatants (CFSs) comresponding to the different
isolated bacteria were analyzed. CFSs were obtained from
these bacteria cultured in tryptic soy broth (TSB, Oxoid)
for 24 h at 37°C without shaking. They were centrifuged
(10,000 xg for 10mm at 4°C), filter-sterilized (0.45 pum pore
size cellulose acetate filter) and kept at 4°C until use.
Cultures of Staphyvlococcus aureus (ATCC 29737),
Micrococeus  Iutens (ATCC  10240), Bordetella
bronchiseptica (ATCC 4617) and Klebsiella preumoniae
(ATCC 10031) grown in TSB at 37°C for 24 h were added
to TSB and immediately poured on plates. The plates
were stored at 4°C for 2 h before being used and wells

well-diffusion

(8 mm diameter) were cut in the agar.

A 100 ul aliquot of each CFS sample was added to
each well. Cultures were incubated at 37°C for 24 h
Antibacterial activity was assessed by measuring the size
of the zones of nhibition surrounding wells.

Tdentification of the Most Producer Strain: The following
tests were performed to identify the strains: Gram and
spore stains, light microscopy observation, mobility,
Voges-Proskauer test and catalase tests, mtrate reduction,
growth at different incubation temperatures and NaCl
concentrations, starch hydrolysis and use of glucose,
xylose and mamnitol [15].
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RESULTS AND DISCUSSION

In this
strans from honey that produce a broad-spectrum
antimicrobial activity, which would be highly applicable to
the industry.

Total of 27 bacterial strains were isolated from 10

study we attempted to isolate bacterial

unpasteurized polyfloral honey samples harvested
directly from apiaries from different geographical locations
(Table 1). All these strains were tested for their capability
to produce antimicrobial activity.

Screening for antimicrobial activity-producing
bacteria isolated from honey samples allowed the
selection of BH3c¢ strain. In fact, this strain exhibited a
broad antagomnistic activity spectrum by the agar diffusion
assay and showed highest level of antimicrobial activity
against clinical isolates of Staphylococcus aureus,
Micrococcus luteus, Bordetella bronchiseptica and
Klebsiella pneumoniae (Table 2).

The identification of this strain through phenotypical
and biochemical characteristics showed that this isolate
is identified as Bacillus brevis. Tt is a Gram-positive bacilli,
aerobic, grow at 7% concentration of NaCl, motile
spore-forming orgamsm, hydrolyze starch,
positive, oxidase-negative, amylase negative,

catalase
casein
negative, gelatinase positives, indole negative, Voges-
Proskauver negative and utilize glucose, xylose and

marnmnitol.
The genus Bacillus species are ubiquitous,
endosporeforming Gram-positive  bacteria  that are

harmless to mammalians, with the exception of Bacillus
cereus and Bacillus anthracis. Their primary habitat is the
soil and, due to their extreme heat-resistant spores, they
can colonize different environments such as honey, food,
ammals, insects, etc. [16, 17].

Table 1: Number of bacteria isolated from different honey samples

Honey samples Number of isolates

BH1 4
BH2 2
BH3 5
BH4 3
BH3 3
BH6 2
BH7 1
BHS8 2
BHY 1
BH10 4
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Table 2: Antimicrobial activity assay of bacterial isolates from honey against some pathogenic bacteria

Diameter of nhibition zone in mm

Bacterial isolates Micrococcus huteus Staphylococcus aureus Bordetella bronchiseptica Klebsiella preumoniae
BHla 12 13 11 11
BHI1b - -

BHlc - -

BHI1d - -

BH2a 12 13 12 13
BH2b 11 11 12 12
BH3a - -

BH3b - -

BH3c 20 25 28 27
BH3d - -

BH3e 17 17 19 18
BH4a 14 13 16 1o
BH4b 12 11 13 15
BH4c 12 11 14 15
BH5a - -

BHS5b 15 11 12 13
BH5c 12 12 12 13
BHoa 13 1o 17 20
BHsb 18 20 18 21
BH7a - -

BH8a 13 13 11 12
BHS8b 14 17 12 11
BH%a 12 11 15 15
BHIl0a 18 18 17 18
BHI10b - -

BHl10c 14 15 15 17
BHI10d 15 14 15 12

Bacillus species have been frequently isolated from REFERENCES

apiarian sources and have been reported to be effective
biocontrol agents [18-21] by producing a wide variety of
secondary  metabolites such  as antibiotics,
bioinsecticides, enzymes and lipopeptides with anti-
metabolic and pharmacological activities [22-25].

In conclusion, the Dbacterial strain BH3c was
1solated and identified as Bacillus brevis from honey
and exhibited large antimicrobial activity against some
Gram positive and Gram negative bacteria. Additional
mvestigations should be performed to punfy at
homogeneity the bicactive compounds of this bacterial
strain in order to establish their exact chemical structures
with special interest in optimizing their production. In
addition, further screening of the antimicrobial activity
produced by bacterial strains from honey agamst multi-
drug resistant human pathogens may expand the
application of these antimicrobial compounds to clinical
applications.
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