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Tetragonisca angustula nest, preparing the VOC Chapter 7
Vol. 2 analyzed at FEM, Italy in the previous book 2024
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ABSTRACT

Pot-pollen, a probiotic processed by stingless bees, has gained attention
for its nutraceutical properties and pleasant sour taste. The aim of this
editorial is to illustrate the state-of-the-art of pot-pollen research with a
bibliometric overview using the Scopus database to value the experimental
bioactivity (antimicrobial, antioxidant, anti-inflammatory, and anticancer)
of pot-pollen, and the standards for quality control and safety of pot-
pollen legislation, considered mandatory for clinical applications of this
highly variable natural product. The bibliometric analysis since 2014
revealed a growing interest in pot-pollen research, with a focus on the

following academic disciplines: Agricultural and Biological Sciences,
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Antimicrobial Resistance (AMR) occurs when
bacteria, viruses, fungi, parasites
adapt and no longer respond to medicines,
making infections difficult to treat

This resistance naturally evolves,
and accelerates by the

misuse and overuse of antibiotics
in humans and agriculture



June 17-18 DE LOS ANDES

VENEZUELA

2026 ISSB IBRA Webinar Yo, @UNIVERSIDAD
L IN

Why AMR is a WHO Global Crisis?
Medical Complications
Procedure Risks
High Mortality

Combating the Threat
One Health approach...
interconnection between humans, animals, and the environment
Use strictly necessary and wisely prescribed antibiotics

Research & Development
Next-generation antibiotics
Innovative treatments & Natural products
Overcome mutating pathogens
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Stingless Bee Therapeutic Biomaterials:
Novel anti-antimicrobial-resistant (AMR) agents
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A Springer book with 13 chapters and 67 authors from 21 countries
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1. Antimicrobial Resistance:
A Global Threat
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2. Research Trends on Stingless Bee Materials
Using Bibliometrics: Healing Biomolecules
After Nutritional and Bioactive
Characterizations
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4. Synergistic Antibacterial Effect of Hongwa
Axestotrigona ferruginea and Nyori Axestotrigona
togoensis Pot-honeys from Tanzania with
Conventional Antibiotics Ciprofloxacin and
Metronidazole Against Resistant and Susceptible
Bacterial Strains
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6. Volatiles and Microbiome of Erica Melipona favosa
(Fabricius, 1798) Honey from Paraguana Peninsula,
Venezuela, and Synergistic Interaction with
Conventional Antibiotics Against Multidrug-Resistant
Extraintestinal Pathogenic Escherichia coli 1solated
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7. Botanical Origin and Volatilome of Kelulut
Heterotrigona itama Pot-Honey from Malaysia,
Antimicrobial and Synergistic Action with Meropenem
Against Resistant Bacteria
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8. Synergistic Potentiation of Cefotaxime and
Ciprofloxacin by Tetragonisca angustula Honey
Against Strains of Multidrug-Resistant
non-Typhoid Salmonella

Maria ARAQUE, Patricia VIT

Venezuela
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9. Antibacterial Activity and Synergistic Effect with
Amikacin and Ciprofloxacin of Mexican Melipona
beecheii Pot-Pollen Extracts Against Drug-Susceptible
and Multidrug-Resistant Escherichia coli strains
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Mexico
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10. The Feasibility of Thai Stingless Bee Honey as a
Promising Antibiotic Adjuvant to Battle Drug-
Resistant Pathogens
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HONGSIBSONG, Sunisa UNGWIWATKUL, Woranika
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Thailand
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11. Volatilome, Isolation of Fungi, and Synergism of
Commercial Pot-Honeys from Bahia, Brazil with Gentamicin
and Vancomycin Against Pseudomonas aeruginosa,
Escherichia coli, and two species of Staphylococcus
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Female Stingless Bee Keeping in Global Food Security and
Pharmaceutical Development

Patricia VIT, Bajaree CHUTTONG, Ingrid AGUILAR, Ortrud Monika BARTH, Cleofas
CERVANCIA, Anna LOCSIN, Jessica BAROGA-BARBECHO, Kemilla Sarmento Rebelo,
Favio VOSSLER, Le Nguyen THANH, Prakash KARMAKAR, Ujjwal LAYEK, Gina Meccia,
Elia RAMIREZ-ARRIAGA, Favian MAZA, Claus RASMUSSEN, Sammy KIMOLOI, Megan
HALCROFT, Carmen Lucia YURRITA OBIOLS, Silvio LOAYZA, Jesus INFANTE, Flo D
MORA, Amelia NICOLAS, Wahizatul Afzan AZMI, Maria Cristina MARCUCCI, David
Silva NOGUEIRA, Elizabeth ORTIZ-VAZQUEZ, Christopher Alphonce MDUDA,
Zhengwei WANG, Maria ARAQUE, Breno Magalhaes FREITAS, Vassya BANKOVA

Venezuela, Thailand, Cosa Rica, Brazil, Philippines, Argentina, Vietnam, India, Mexico,
Ecuador, Dinamarca, Kenya, Australia, Guaemala, Malaysia, Tanzania, China, Bulgaria



2026 ISSB IBRA Webinar Yo Z2l /4> UNIVERSIDAD
June 17-18 VLM i/ DE LOS ANDES

VENEZUELA

13. Microbiomes in Stingless Bee Nest
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Conclusions

e 215 VOCs were detected and quantified in 17 pot-honeys (13
from Brazil, one from Malaysia, two from Tanzania, and one
from Venezuela), one pot-pollen from Venezuela, and two
propolis from Tanzania and Venezuela.

e A set of 23 stingless bee species were studied: 13 from Brazil,
one from Malaysia, one from Mexico, two from Tanzania, five
from Thailand, and two from Venezuela.

eSynergism with antibiotics was studied in one pot-pollen, two
propolis, and 11 pot-honeys.

eThere are 605 species of SBs... waiting to be tested

Meliponicolous Anti-AMR Agents ?
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