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1 -Intestinal epithelial cells

2 -Hemolytic activity
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Fig. 1. Gel electrophoresis of the PCR products obtained from amplification of DNA extracted from selected yeast
isolated from natural honey. Lanel: 100 bp DNA ladder, lane 2: negative control, lane 3: positive control
(amplified DNA extracted from baker’s yeast) and lane 4: amplified DNA extracted from selected yeast isolate.
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Fig. 2. Co-aggregation and antibacterial capabilities of predominant yeast isolated from natural honey against

studied food-borne bacteria. The different lowercase and uppercase letters indicate significant differences among
co-aggregation and antibacterial activities of the selected yeast isolate, respectively.
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Table 1. Antimycotic susceptibility of the predominant yeast isolated from natural honey. Diameter of inhibition
zone equal to 14, 15-17 and higher than 20 mm, respectively show resistance, intermediate and sensitive. The
different letters indicate significant difference at p<0.05.

Antifungal compounds Inhibition zone diameter (mm) Sensitivity
(concentration)
Ketoconazole (200 mg) 9.95+0.21° Resistant
Natamycin (50 mg) 20.10 £ 0.422 Sensitive
Calcium propionate (60 mg) 0.00°¢ Resistant
Potassium sorbate (60 mg) 0.00°¢ Resistant
Itraconazole (100 mg) 0.00¢ Resistant
Fluconazole (150 mg) 0.00¢ Resistant
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Fig. 3. Antifungal effect of predominant yeast isolated from natural honey on A. flavus (A) and A. niger (C)
compared to their corresponding controls (B and D) in overlay bioassay.
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Evaluation of probiotic properties of microorganisms isolated
from stressful substrates has received considerable attention.
Among probiotic microorganisms, yeasts are distinguished
from lactic acid bacteria due to their bigger size, better adhesion
ability, and resistance to antibiotics without the possibility of
transferring resistance genes. In the present study, probiotic and
antifungal properties of the predominant yeast isolated from
natural honey were investigated. Sequencing results of the PCR
products led to the identification of Saccharomyces cerevisiae
as the predominant yeast isolated from honey. Moreover, the
isolate had no hemolytic activity and showed the highest
sensitivity towards natamycin among the studied antimycotic
agents. In addition, although the yeast isolate had no proper
survival under simulated gastrointestinal conditions, it had
relatively high auto-aggregation (93.86%) and cell-surface
hydrophobicity (76.36%). The highest co-aggregation ability of
the isolate was also observed with Gram-positive bacteria
Bacillus cereus and Staphylococcus aureus, and the inhibition
activity of the isolate against B. cereus was significantly
(p<0.05) higher than those of the other studied food-borne
bacteria. The yeast isolate also showed 32.18% antifungal effect
on Aspergillus flavus. Accordingly, the predominant yeast
isolated from honey has suitable capabilities for application as
a protective culture in fermentation industries.
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