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INFO ARTICLE ABSTRACT
Artic.le History Honey produced by Apis cerana and Apis dorsata in
Recewed .15/10{2025 Sumbawa, Indonesia, is widely recognized for its medicinal
Received in revised 20/02/2026

value, primarily due to its rich content of methylglyoxal
(MGO), phenolic compounds, and flavonoids. These bioactive
components contribute to the honey’s strong antioxidant and
Keywords antibacterial properties, offering potential benefits for
Antioxidant activity improving livestock health. This review explores the MGO

Ap¥s cerana concentration and antioxidant activity of both 4. cerana and 4.
Apis dorsata

Functional livestock products . . o
Methylglyoxal (MGO) a functional livestock supplement within the One Health

approach. Relevant literature from 2004 to 2025 was
systematically reviewed using Scopus, PubMed, and Google
Scholar databases. Honey from managed colonies (A. cerana)
and wild nests (A. dorsata) was typically analyzed using
HPLC, SERS, or gNMR for MGO quantification, while
antioxidant potential was measured through Folin-Ciocalteu,
aluminum chloride, DPPH, and FRAP assays. Findings
indicate that A. cerana honey shows varying MGO levels
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dorsata honey from Sumbawa, while assessing its potential as

influenced by floral sources and location, while studies on A.
dorsata honey remain limited. Both types demonstrate
significant antioxidant activity linked to their phenolic and
flavonoid content. Evidence suggests their role in reducing
oxidative stress, supporting immune function, and promoting
livestock well-being. Overall, Sumbawa honey, especially
from A. cerana, shows promise as a natural additive for
livestock health management, aligning with sustainable
agriculture and One Health principles. Further in vivo research
is required to validate its therapeutic potential, particularly for
A. dorsata honey.
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ABSTRAK

Madu yang dihasilkan oleh Apis cerana dan Apis
dorsata di Sumbawa, Indonesia, dikenal memiliki
khasiat  terapeutik yang tinggi. Kandungan
methylglyoxal (MGO), senyawa fenolik, dan
flavonoid di dalamnya berperan penting dalam
memberikan aktivitas antioksidan dan antibakteri
vang kuat. Sifat bioaktif ini berpotensi dimanfaatkan
untuk meningkatkan kesehatan ternak. Kajian ini
bertujuan mengevaluasi kadar MGO dan potensi
antioksidan madu A. cerana dan A. dorsata dari
Sumbawa, serta menilai potensi penggunaannya
sebagai produk fungsional peternakan dalam
kerangka One Health. Tinjauan sistematis dilakukan
terhadap literatur dari tahun 2004 hingga 2025
menggunakan basis data Scopus, PubMed, dan
Google Scholar. Pengumpulan madu umumnya
dilakukan dari koloni yang dikelola (A. cerana) atau
sarang liar (A. dorsata). Penentuan kadar MGO
dilaporkan menggunakan metode HPLC, SERS, atau

INTRODUCTION

Honey is a mnatural product with
significant health benefits for both humans and
animals. It has been shown to enhance the
biological activity of various body systems,
including the cardiovascular, liver, and renal
systems, shortly after intake (Ustinova &
Ustinov, 2016). Honey's therapeutic properties
include antibacterial, antifungal, antiparasitic,
anti-inflammatory, immunomodulatory,
antioxidant, and anti-osteoporosis
effects (Safitri et al., 2024). It is also used in
wound healing, stress relief, and the treatment

of digestive and

diseases (Wilczyfiska & Zak, 2024). Honey

respiratory

from Apis cerana and Apis dorsata, particularly
from Sumbawa, Indonesia, is noted for its
bioactive potential. Apis cerana honey has
demonstrated hepatoprotective activity,
significantly alleviating liver injury in animal

models (Zhao et al., 2018). Apis dorsata honey,

gNMR, sedangkan aktivitas antioksidan diukur
melalui wji Folin-Ciocalteu, aluminum chloride,
DPPH, dan FRAP. Hasil menunjukkan bahwa madu
A. cerana memiliki kadar MGO yang bervariasi
tergantung pada sumber nektar dan kondisi
geografis, sementara penelitian mengenai madu A.
dorsata masih terbatas. Kedua jenis madu
menunjukkan potensi antioksidan yang tinggi akibat
kandungan fenolik dan flavonoidnya. Bukti ilmiah
menunjukkan madu ini dapat membantu mengurangi
stres oksidatif, memperkuat sistem imun, serta
mendukung kesehatan ternak. Secara keseluruhan,
madu Sumbawa, khususnya dari A. cerana,
berpotensi menjadi bahan alami pendukung
peternakan berkelanjutan yang sejalan dengan
prinsip One Health. Diperlukan penelitian in vivo
lebih  lanjut  untuk  membuktikan  efektivitas
terapeutiknya, terutama pada madu A. dorsata.

on the other hand, is rich in bioactive
compounds such as alkaloids, flavonoids,
saponins, tannins, steroids, and triterpenoids,
which contribute to its antioxidant and
anticancer properties (Semuel et al, 2019).
Additionally, honey hunting in Sumbawa is
economically significant, supporting rural
livelihoods (Al Hasan et al., 2025; Schouten et
al., 2020).

Methylglyoxal (MGO) is a critical
bioactive compound in honey, particularly
known for its antibacterial properties. It is the
dominant antibacterial component in Manuka
honey, with concentrations above 150 mg/kg
being directly responsible for its antibacterial
activity (Atrott & Henle, 2009). MGO has been
shown to inhibit the growth of various bacteria,
including multidrug-resistant strains (Fidaleo et
al.,2010; Hayashi et al., 2014). The presence of
MGO in honey can be a marker for its unique

bioactivity (Atrott & Henle, 2009; Sultanbawa
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et al., 2015). Despite the known benefits of
honey, there is limited research on the specific
properties and bioactive compounds of
Indonesian local honey, particularly from
Sumbawa. This gap includes a lack of detailed
studies on the chemical composition, bioactive
potential, and therapeutic applications of these
honeys (Al Hasan ef al., 2025; Schouten et al.,
2020). More research is needed to fully
understand and utilize the medicinal properties
of Sumbawa honey.

The primary objectives of this review are
to critically synthesize existing evidence on the
bioactive compounds and therapeutic properties
of Apis cerana and Apis dorsata honey from
Sumbawa, with particular emphasis on the
contribution of methylglyoxal (MGO) to their
antibacterial activity. Although numerous
studies have documented the antioxidant and
antimicrobial properties of honey from various
geographical origins, comprehensive and
integrative information regarding the chemical
composition, MGO content, and bioactive
profiles of Sumbawa honey especially from
Apis cerana and Apis dorsata remains limited
and fragmented in the literature. This review
addresses this knowledge gap by compiling,
comparing, and evaluating available findings to
provide a coherent overview of the chemical
and biofunctional characteristics of Sumbawa
honey. The significance of this review lies in its
potential to advance current understanding of
the medicinal value of Sumbawa honey, inform
its prospective application in therapeutic and
veterinary contexts, and support sustainable
honey production systems that may contribute

to local economic development.

METHOD

This systematic review was conducted in
accordance with the PRISMA 2020 guidelines.
A comprehensive literature search was carried
out using the Scopus, PubMed, and Google
Scholar databases to identify relevant studies
published between 2004 and 2025. The search
strategy employed combinations of the
keywords “Apis cerana honey,” “Apis dorsata
honey,” “methylglyoxal,” “antioxidant
activity,” and “livestock health.” The study
selection process followed the PRISMA
framework, including identification, screening,
eligibility, and inclusion stages, which are
summarized in a PRISMA flow diagram.

Peer-reviewed original research articles
were considered eligible if they reported
quantitative  or  qualitative  data  on
methylglyoxal (MGO) concentration, phenolic
or flavonoid content, antioxidant activity, or
functional applications of honey in veterinary or
livestock-related contexts. Included studies
were further classified based on study design,
comprising in vitro assays (e.g., antioxidant and
antimicrobial evaluations), in vivo experimental
studies (laboratory or livestock-based), and
applied or field-oriented studies related to
animal health or production systems. Review
articles, conference abstracts, and non-English
publications were excluded.

Following title and abstract screening,
full-text assessments were performed to ensure
compliance with the inclusion criteria. A total
of 49 studies were ultimately included in the
final qualitative synthesis. Data extracted from

the selected studies included honey origin, bee

species, analytical methods, MGO levels,
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bioactive compound profiles, antioxidant for comparative purposes when they provided
assays, and reported implications for veterinary relevant biochemical or functional insights. All
or livestock applications. While the primary extracted data were synthesized and compared
focus of this review was honey originating from narratively to highlight patterns, consistencies,
Indonesia, particularly Sumbawa, studies from and remaining knowledge gaps.

other geographical regions were also included

4 N

Identification
Records identified (n=312)
Scopus (128)
Pubmed (94)
Google Scholar (90)

v

Duplicates removed (n=76)
Records after duplicates (n=236)

.

Screening
Records screened (n=236)
Records excluded (n=162)

Eligibility
Full-text assessed (n=74)
Full-text excluded (n=36)

Included
Studies included in qualitative synthesis
(n=38)

Figure 1. PRISMA 2020 flow diagram depicting the study selection process, from identification
and screening to eligibility assessment and final inclusion, resulting in 38 studies included in the
qualitative synthesis

RESULTS AND DISCUSSION followed by Membatu Laut, Kudat, and Ulu
Methylglyoxal Content in Apis cerana and Kiulu, Tuaran (Hasbullah et al., 2024). Apis
Apis dorsata Honey dorsata: There is no specific data on MGO

Apis  cerana, methylglyoxal (MGO) content in Apis dorsata honey from the
content in Apis cerana honey varies provided abstracts.
significantly based on geographical origin Total Phenolic and Flavonoid Content
(Table 1) (Figure 1). The highest MGO Apis cerana total phenolic content (TPC)
concentration was found in honey from BHBC, and total flavonoid content (TFC) in Apis
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cerana honey from Qiongzhong region were
45.46 mg GAE/100 g and 10.02 mg RE/100 g,
respectively (Wu et al., 2022). Another study
indicated that the phenolic content ranged from
4.46 to 15.04 mg GAE/100 g (Socha et al.,
2011). Apis dorsata TPC and TFC in Apis
dorsata honey from China were higher
compared to common Apis cerana and Apis
mellifera honey, with significant differences
among samples (Cao et al., 2021). The phenolic
content in Apis dorsata honey was also noted to
be higher than in Apis cerana honey (Wu et al.,
2020) (Table 1) (Figure 1).
Antioxidant Activity Profiles

Apis cerana antioxidant activity of Apis
cerana honey is significantly correlated with its
phenolic and flavonoid content (Table 1)
(Figure 2). The antiradical activity (DPPH
IC50) was 2.63 mg/mL, indicating strong
antioxidant properties (Wu et al., 2022).
Another study showed a significant correlation
between antioxidant activity and polyphenol
content (Hasbullah et al., 2024). Apis dorsata
honey exhibited high antioxidant activity,
which is closely related to its high phenolic
content. The antioxidant activity varied
significantly among samples, with a strong
correlation to phenolic and flavonoid
contents (Cao ef al., 2021).
Importance of MGO in Honey Bioactivity

MGO is the dominant bioactive
compound in Manuka honey, responsible for its
antibacterial properties (Atrott & Henle, 2009;
Degen et al., 2013; Fidaleo et al., 2010; Hayashi
et al., 2014; Stephens et al., 2015; Terio et al.,
2021; Windsor et al., 2012). MGO levels in
Manuka honey can range from 189 to 835

mg/kg, correlating directly with antibacterial
activity (Atrott & Henle, 2009; Sultanbawa et
al., 2015). MGO inhibits the growth of
multidrug-resistant bacteria such as
Pseudomonas aeruginosa (Hayashi ez al., 2014)
(Table 2).
Antioxidant and Antiaging Potential for
Livestock Health

Honey, including varieties rich in MGO,
exhibits strong antioxidant properties, which
can help mitigate oxidative stress and
inflammation (Ahmed et al., 2018; Hilary et al.,
2017; Kishore et al., 2011; Miguel et al., 2017;
Terzo et al., 2020). Antioxidants in honey can
protect against age-related diseases and
improve overall health by scavenging free
radicals (Alzahrani et al., 2012; Wilczynska &
Zak, 2024). Honey's antioxidant activity is
influenced by its botanical origin, with Manuka
honey showing high phenolic content and
strong antioxidant potential (Alzahrani ef al.,
2012) (Table 2).
Implications for Functional Livestock
Products

Honey's bioactive properties, including
its antibacterial and antioxidant effects, can be
leveraged to develop functional livestock
products that promote health and prevent
diseases (Ahmed et al., 2018; Choi, 2021;
Kuropatnicki et al., 2018). Honey can be used
as a natural supplement to enhance livestock
health, potentially reducing the need for
synthetic antibiotics and promoting sustainable
farming practices (Ahmed et al., 2018; Choi,
2021; Kuropatnicki ef al., 2018) (Table 2).

Publisher : Politeknik Pembangunan Pertanian Manokwari 410



Jurnal Triton Vol. 17 No. 2 (December, 2026) : 406-416

Amalyadi et al.

One Health Perspective: Animal, Human,
and Environmental Health

The One Health approach emphasizes the
interconnectedness of human, animal, and
environmental health, with honeybees playing a
crucial role in this framework (Kniel et al.,
2018; Lopez-Casas et al., 2024; Mair et al.,
2023; Prata & Martins da Costa, 2024; Lopez-

Uribe et al., 2020; Malhi et al., 2020; Vithanage
& Prasad, 2023; Wilfert et al., 2021). Protecting
bee health through sustainable practices can
indirectly benefit human and environmental
health, highlighting the importance of bees in
the One Health model (Lopez-Uribe et al.,
2020; Mair et al., 2023; Prata & Martins da
Costa, 2024; Wilfert et al., 2021) (Table 2).

Table 1. Methylglyoxal (MGO) Content in Apis cerana and Apis dorsata Honey from Different

Geographical Origins
Parameter Apis cerana Apis dorsata
MGO Content Highest in BHBC, followed by No specific data available

Total Phenolic Content

Total Flavonoid Content

Membatu Laut, Kudat, and Ulu
Kiulu, Tuaran (Hasbullah et al.,
2024)

45.46 mg GAE/100 g; (Wu et
al., 2022)4.46 to 15.04 mg
GAE/100 g (Socha et al., 2011)
10.02 mg RE/100 g (Wu et al.,
2022)

Higher than Apis cerana and
Apis mellifera honey (Cao et
al.,2021)
Higher than Apis cerana and
Apis mellifera honey (Cao et
al., 2021)

Antioxidant Activity Strong correlation with High antioxidant activity,
phenolic and flavonoid content; correlated with phenolic and
DPPH IC50=2.63 mg/mL (Wu flavonoid contents (Cao ef al.,
etal., 2022) 2021)
Apis cerana
140} Apis dorsata
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Figure 2. Comparison of MGO, phenolic, flavonoid content, and antioxidant activity in Apis cerana

and Apis dorsata honey
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Table 2. Overview of MGO, Antioxidant Potential, Functional Livestock Products, and One Health

Perspectives from Honey Research

Aspect Details

MGO in Honey
Antioxidant Potential

Dominant antibacterial compound in Manuka honey
Strong antioxidant properties, mitigates oxidative stress

Functional Livestock Products  Enhances health, reduces need for synthetic antibiotics

One Health Perspective

Interconnectedness of human, animal, and environmental health

Comparison with Previous Consistent findings on MGO and antioxidant properties

Studies

Comparative Insights: MGO, Phenolic, and
Antioxidant Profiles

The data summarized in Table 1 reveal
clear differences in the MGO, phenolic, and
antioxidant profiles of Apis cerana and Apis
dorsata honey. While measurable MGO levels
are evident in 4. cerana honey and vary across
regions, equivalent data for A. dorsata honey is
lacking, indicating a significant research gap.
Conversely, A. dorsata honey consistently
exhibits higher TPC and TFC, likely
contributing to its superior antioxidant activity.
These findings imply that A. cerana honey may
be more valuable for its antibacterial activity
related to MGO, while A. dorsata honey could
be a richer source of antioxidant compounds.
Figure 1 further illustrates the relative
distribution of MGO, phenolic, and flavonoid
content, as well as antioxidant activity, between
the two honey types. This graphical comparison
emphasizes the complementary strengths of A4.
cerana (antibacterial potential via MGO) and A.
dorsata (antioxidant potential via phenolic and
flavonoid compounds). Together, they may
provide synergistic benefits when used in

functional livestock formulations.

Integrative Perspective on Honey
Applications

A Dbroader synthesis of findings is
presented in Table 2, which integrates MGO
bioactivity, antioxidant potential, livestock
applications, and One Health implications. This
overview shows that honey is a nutritional
product and a functional agent that can address
livestock health issues. Its potential to act as a
natural antibiotic substitute, coupled with its
antioxidant properties, aligns with sustainable
animal production strategies. From a One
Health standpoint, sustainably using bee
products like honey extends beyond animal
health benefits. Protecting bee populations
through sustainable apiculture directly supports
pollination services, biodiversity, and human
food security. Therefore, the use of 4. cerana
and A4. dorsata honey in livestock production
can be viewed as part of a holistic health
strategy that unites environmental, animal, and

human well-being.

CONCLUSION AND
RECOMMENDATIONS
This review confirms that Apis cerana
and Apis dorsata honey from Sumbawa possess
distinct bioactive profiles relevant to livestock
applications. Apis dorsata honey is more

strongly associated with methylglyoxal (MGO)
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content and antibacterial activity, whereas Apis
cerana honey demonstrates higher phenolic and
flavonoid contents, contributing to superior
antioxidant capacity. In line with the purpose of
this review, these findings emphasize the
complementary roles of MGO and antioxidants
in  supporting livestock  health. = The
underrepresentation of MGO-focused studies in
Indonesian honeys, particularly Apis dorsata,
highlights a clear research gap compared with
Manuka honey. Practically, Sumbawa honey
shows promise as a functional feed additive, an
immune-support supplement, and a natural
alternative to synthetic antibiotics within
sustainable livestock systems. Future studies
should prioritize standardized sampling and in
vivo livestock trials to validate its efficacy

within a One Health framework.
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