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Abstract: Six samples of Moldavian honey from different regions were analyzed,
physical and chemical parameters, the content of macro-, microelements, and
aminoacids were determined, as well as antibacterial and antifungal activity. The
antibacterial and antifungal properties were determined using the double serial dilution
method. It was established that all of the samples of acacia, linden, and sunflower honey
possess high antibacterial activity. The bioactivity of the samples of honey was proven
to be dependent on the type and origin of honey. Sunflower honey has higher
antibacterial potency than linden, but linden honey is more active than acacia. Both
Gram-positive and Gram-negative bacterial species proved to be susceptible to
Moldavian honey. Acacia, linden, and sunflower honey, possess high antibacterial
potency against S. aureus and P. aeruginosa even at a dilution of 1:16 (2.5%). The
studied samples showed weak antifungal activity against Candida albicans, with the
MIC determined at 1:2 dilution (20%). For linden and sunflower honey, the antifungal
activity was higher than for acacia honey. The samples with the best bioactivity
(sunflower honey) contain a higher amount of free acids, had lower pH values of the
honey solution, and these samples also have the highest content of OMF.
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INTRODUCTION

Honey is a popular food ingredient that is used in a variety of ways, such as in cooking,
baking, or as a spread on bread and other foods (Babbar et al. 2022). On the one hand,
honey has a long history of use in traditional medicine and has been claimed to have
various health benefits, including its antibacterial, antioxidant, antifungal activity, and
anti-inflammatory properties (Vorlova et al. 2005; Qamar and Rehman 2020).
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The antibacterial activity of honey is due to the combination of several factors,
including:

1. Hydrogen peroxide: Honey contains an enzyme called glucose oxidase that
produces hydrogen peroxide, a known antiseptic. This gives honey its antibacterial
properties (Brudzynski 2006).

2. Acidity: Honey has a low pH, typically around 3.2 to 4.5, which creates an
acidic environment that can inhibit the growth of many bacteria (Bogdanov 1997).

3. Osmotic effect: Honey is known to have a high osmotic pressure, which can
cause water to be drawn out of bacteria, leading to their death (Molan and Cooper
2000).

4. Methylglyoxal (MGO): Methylglyoxal is a compound that is naturally present in
honey and has been shown to have antibacterial properties (Wallace et al. 2010; Israili
2014).

5. Antimicrobial peptides: Some types of honey, such as manuka honey, contain
antimicrobial peptides that can directly kill bacteria (Roberts et al. 2015).

Antifungal activity is due to several factors, including the low water content and high
sugar content of honey, which create an environment that is inhospitable to many types
of fungi Moussa et al 2012).

In addition, honey contains a variety of natural compounds that have been shown to
have antifungal properties, including flavonoids, phenolic acids, and certain enzymes.
These compounds can help to kill or inhibit the growth of fungi by disrupting their cell
membranes or metabolic processes.

On the other hand, recently, the problem of microbial resistance has become very acute.
Increasingly, there are cases of insensitivity of microorganisms to the drugs used. This
leads to a constant search for new bioactive synthetic compounds. That is why many
researchers are currently focusing on the therapeutic properties of natural compounds (Ji
and Zhang 2009).

The bioactivity of honey depends on several factors, including its composition and
origin. The composition of honey can vary depending on the type of flowers the bees
use to make the honey, as well as other environmental factors. Honey from different
regions can also have different levels of bioactivity due to differences in the plants and
flowers available for the bees to collect nectar from. For example, honey from Manuka
flowers in New Zealand is known for its strong antibacterial activity (Wallace et al.
2010), while honey from other regions may have weaker or no antibacterial activity.
The concentration of specific compounds in honey, such as hydrogen peroxide and
methylglyoxal, also affects its bioactivity and their levels can vary depending on the
type of honey and the conditions under which it was produced.

As mentioned earlier, honey is a natural product, the antimicrobial activity of
which depends on the origin. Beekeeping is widespread in the world and in the Republic
of Moldova too. According to the National Bureau of Statistics of the Republic of
Moldova, there are more than 200 289 bee families in January 1, 2023 (Livestock as of
January 1 by Districts/Regions, Categories of producers, Species of animals and Years
(statistica.md)), with average productivity of 35 kg per bee colony. According to the
World Bank data in 2021, Moldova exported natural Honey in quantity 3,594 tones. The
leading importers were such European countries as Italy, Romania, Serbia, Slovak
Republic, and Poland (Worldbank/MDA/2021/tradeflow).
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