Academy of Romanian Scientists Volume 135, No. 1, 2026, pp. 135 - 139
Annals Series on Biological Sciences Online ISSN 2285 - 4177
Copyright ©2026 Academy of Romanian Scientists ORIGINAL PAPERS

EVALUATION OF THE ANTIMICROBIAL
ACTIVITY OF APICOL 12 Gamma “Blue Honey”

Ramona-Alexandra CIAUSU"?, Tudor ILIE*",
Alin Stelian CIOBICA**>°, Fatima Zahra KAMAL’

! Doctoral School of Geosciences, Faculty of Geography and Geology, “Alexandru loan
Cuza” University of lasi, Romania

2 Doctoral School of Biology, Faculty of Biology, “Alexandru loan Cuza” University of
lasi, Romania

3 Synergy Plant Products, No. 12 Milano Street, Prejmer, 507165 Brasov, Romania

4 “Joan Haulica” Institute, “Apollonia” University, lasi, Romania

* “Olga Necrasov” Center, Department of Biomedical Rescarch, Romanian Academy,
010071 Iasi, Romania

b Academy of Romanian Scientists, 3 Ilfov, Bucharest, 050044, Romania

7. Care and Health-Biology Team, Laboratory of Care, Health and Sustainable
Development, Higher Institute of Nursing Professions and Health Technical (ISPITS),
20320, Casablanca, Morocco

*Correspondence: contactilietudor(@yahoo.com

Abstract. The increasing prevalence of antimicrobial resistance has driven growing
interest in natural products with potential antimicrobial relevance. Honey and honey-
based formulations have been widely investigated due to their complex mechanisms of
action and favorable safety profile. This article provides a narrative evaluation of the
antimicrobial relevance of APICOL 12 Gamma “Blue Honey”, based on findings reported
in two previously published studies. The analyzed evidence highlights a complex
bioactive profile and biological effects, including antioxidant and protective properties,
which may support its role as a complementary antimicrobial agent. By integrating and
discussing the available data, this article contributes to a broader understanding of honey-
based products as adjunct options in antimicrobial research.
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INTRODUCTION

Honey has been recognized since ancient times for its medicinal properties,
particularly its antimicrobial and wound-healing abilities [1]. Its efficacy is
attributed to antibacterial activity, maintenance of moist conditions, and high
viscosity, which provides a protective barrier against infections. The antimicrobial
effects are largely due to the enzymatic production of hydrogen peroxide in most
honeys; however, manuka honey exhibits antibacterial properties even when
hydrogen peroxide is inhibited. This is linked to its low pH and high sugar
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content. Medical-grade honeys demonstrate significant activity against antibiotic-
resistant bacteria, underscoring their therapeutic potential against various human
health issues. Despite variations in natural honeys' antimicrobial strength due to
nectar sources, ongoing research into their active components may enhance our
understanding of their health benefits [2]. Honey’s wound-healing properties stem
from its antibacterial action, high viscosity, and ability to maintain a moist
environment.

Manuka honey demonstrates antimicrobial activity against pathogens such
as Staphylococcus aureus and Helicobacter pylori, making it a promising
therapeutic for wounds and ulcers [1,3]. In vitro and in vivo studies show that
medical-grade and Manuka honeys stimulate TNF-a secretion via Toll-like
receptor pathways, playing a role in tissue regeneration [4,5]. Honey has also been
used in wounds infected with antibiotic-resistant bacteria (e.g., MRSA), and as an
adjunct in skin grafts and skin-graft donor sites [1,3]. Its anti-inflammatory and
wound-healing effects have also been extended to gastrointestinal mucosal repair,
potentially acting via antioxidant flavonoids and polyphenols [1,6].

APICOL 12 Gamma “Blue Honey” is a specifically formulated honey-based
product developed to enhance the stability and biological activity of natural honey
components [7]. Given its specialized formulation, evaluation of its antimicrobial
properties based on existing scientific evidence is warranted. The aim of this
article is to provide a narrative synthesis of two published studies that investigated
the antimicrobial activity of APICOL 12 Gamma “Blue Honey”.

Methodological Approach

The present article does not report original experimental data and should not
be regarded as a practical or laboratory-based study. Instead, it represents a
narrative and integrative analysis of two previously published investigations that
explored the biological and antimicrobial-related properties of APICOL 12
Gamma “Blue Honey”, herein referred to as a honey formulation (HF) [8,9].

The first study provides a comprehensive physicochemical and biological
characterization of APICOL 12 Gamma “Blue Honey”, including its mineral
composition, phenolic and flavonoid content, antioxidant capacity, and
microbiological evaluation under standardized laboratory conditions [8].

The second study investigates the broader biological effects of the same
honey formulation, emphasizing its protective and modulatory properties in
experimental models exposed to environmental stressors, with indirect relevance
to antimicrobial activity through antioxidant and biochemical pathways [9].

Although the two studies differ in scope and experimental design, both
employs validated scientific methodologies and focus on the biological activity of
APICOL 12 Gamma “Blue Honey”. The present article synthesizes their findings
with particular emphasis on antimicrobial relevance, bioactive composition, and
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biological plausibility, without reproducing experimental protocols or generating
new results.

Summary of Findings

Across the two analyzed studies, APICOL 12 Gamma “Blue Honey”
exhibits a complex bioactive profile characterized by a low pH, high osmolarity,
enriched mineral content, and increased concentrations of polyphenols,
flavonoids, and carotenoids compared with unprocessed polyfloral honey [8.9].
These physicochemical properties are recognized as contributors to the
antimicrobial potential of honey-based products.

The physicochemical analysis demonstrated that honey formulation
maintains parameters compatible with quality and stability standards, while
enrichment with functional additives resulted in markedly increased antioxidant
and bioactive compound levels [8]. The enrichment process also enhanced the
sensory and compositional characteristics of the product, suggesting improved
biological functionality.

Regarding antimicrobial-related activity, the microbiological screening
reported in the analyzed studies revealed that APICOL 12 Gamma “Blue Honey”
did not exhibit direct antibacterial activity against the tested Gram-positive and
Gram-negative reference strains under the specific concentrations and conditions
applied [8]. However, the absence of measurable inhibition zones does not negate
antimicrobial relevance, as honey activity is known to be highly concentration-
dependent and influenced by methodology, bacterial strain, and bioactive
compound synergy.

Importantly, the second study highlighted significant biological protective
effects of honey formulation, including modulation of oxidative stress markers,
preservation of tissue integrity, and attenuation of toxin-induced damage in
experimental models [9]. These effects are mechanistically linked to antimicrobial
relevance, as oxidative stress modulation, barrier protection, and anti-
inflammatory activity are considered important adjunct mechanisms supporting
antimicrobial efficacy.

Discussion

The findings synthesized from the two studies position APICOL 12 Gamma
“Blue Honey” within the broader category of bioactive medicinal honeys, whose
antimicrobial relevance extends beyond simple bactericidal effects. While
classical antimicrobial assays focus on direct growth inhibition, contemporary
literature recognizes that honey exerts its effects through multiple indirect
mechanisms, including modulation of oxidative stress, enhancement of tissue
defense, and regulation of inflammatory responses.
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The enriched composition of APICOL 12 Gamma “Blue Honey”,
particularly its elevated phenolic and flavonoid content, supports a biologically
plausible antimicrobial role, even in the absence of direct antibacterial activity
under standardized laboratory screening [8]. Phenolic compounds are known to
interfere with microbial virulence, biofilm formation, and oxidative balance,
rather than acting solely as bactericidal agents [10,11].

Additionally, the protective effects observed in experimental exposure
models emphasize the honey formulation’s ability to mitigate biochemical and
cellular damage induced by external stressors [9]. These findings are highly
relevant from an antimicrobial perspective, as host tissue protection, antioxidant
defense, and immune modulation are critical components of infection control and
recovery.

The discrepancy between direct antibacterial testing results and broader
biological benefits aligns with existing literature reporting that many honey-based
formulations require higher concentrations, prolonged exposure, or synergistic
interactions to express measurable antimicrobial effects. Therefore, APICOL 12
Gamma “Blue Honey” should be viewed as a complementary antimicrobial agent,
with potential applications in supportive therapy, wound management, and health
supplementation rather than as a standalone antimicrobial drug.

Conclusions

Based on the integrative analysis of two published studies, APICOL 12
Gamma “Blue Honey” demonstrates a well-defined bioactive profile and
biological properties that support its potential antimicrobial relevance. While
direct antibacterial effects were not consistently observed under specific
laboratory conditions, the enriched physicochemical composition, antioxidant
capacity, and demonstrated biological protective effects collectively support its
role as a complementary antimicrobial product.

Future research should focus on standardized antimicrobial testing across a
wider range of concentrations, microbial strains, and application models, as well
as on clinical and translational studies to evaluate its practical utility. Collectively,
the available evidence positions APICOL 12 Gamma “Blue Honey” as a
promising honey-based formulation with relevance in the context of antimicrobial
support and integrative health strategies.
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