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Barringtonia acutangula Linn. is a valuable medicinal plant widely used in
traditional medicine for the treatment of diabetes, inflammation, infections,
liver disorders, and gastrointestinal diseases. Various parts of the plant contain
important bioactive compounds such as flavonoids, tannins, saponins,
triterpenoids, and phenolic compounds, which contribute to its diverse
pharmacological activities.

Scientific studies have reported significant antidiabetic, antioxidant, anti-
inflammatory, antimicrobial, hepatoprotective, and nephroprotective
properties of B. acutangula. Due to these therapeutic benefits, the plant is
gaining importance in pharmaceutical and phytopharmaceutical research for
the development of herbal formulations and novel therapeutic agents.

This review summarizes the traditional uses, phytochemical constituents,
pharmacological activities, and emerging pharmaceutical applications of
Barringtonia acutangula, highlighting its future potential in modern medicine
and drug development.

©2025, www.jusres.com

1. INTRODUCTION
Barringtonia

acutangula
acutangula Linn., commonly known as freshwater
mangrove or Indian oak,

significance of B. acutangula is mainly attributed
to the presence of important phytoconstituents
including flavonoids, tannins, triterpenoids,
saponins, alkaloids, glycosides, and phenolic

Barringtonia

is a medicinally

important evergreen tree belonging to the family
Lecythidaceae. The plant is widely distributed in
India, Bangladesh, Sri Lanka, and Southeast Asian
countries, especially in marshy and riverine
habitats (Kirtikar and Basu, 2005; Nadkarni,
2009). Since ancient times, it has been extensively
used in Ayurveda, Siddha, and folk medicine for
the treatment of various diseases and disorders
(Kaur et al., 2013).

Traditionally, different parts of the plant
such as roots, bark, leaves, fruits, and seeds have
been used in the management of diabetes,
diarrhea, dysentery, inflammation, skin disorders,
respiratory diseases, liver ailments, and microbial
infections (Mohanty et al., 2016). The therapeutic

compounds (Vaidya and Shingadia, 2017). These
bioactive compounds exhibit diverse
pharmacological activities such as antioxidant,
antidiabetic, anti-inflammatory, antimicrobial,
hepatoprotective, nephroprotective, analgesic, and
wound-healing effects (Ahmed et al., 2011;
Asaduzzaman et al., 2015).

Recent scientific investigations have
validated many of the traditional medicinal claims
associated  with B. acutangula.  Several
experimental ~ studies  have  demonstrated
significant antihyperglycemic and antioxidant
effects in streptozotocin-induced diabetic animal
models, suggesting its potential role in the
management of diabetic complications including
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nephropathy and retinopathy (Patil et al., 2010). In
addition, phytochemical and molecular studies
have identified triterpene saponins and flavonoid
glycosides with potential therapeutic applications
in metabolic disorders, inflammation, and
oxidative stress-related diseases (Patil and Khatib,
2020; Vien et al., 2017).

In recent years, the pharmaceutical
industry has shown increasing interest in
medicinal plants as sources of
phytopharmaceuticals, nutraceuticals, and novel
drug candidates. Advances in phytochemistry,
molecular pharmacology, metabolomics, and
nanotechnology have further enhanced the
scientific importance of Barringtonia acutangula
in modern therapeutic research (Frontiers Review,
2025). Therefore, this review summarizes the
traditional  medicinal uses, phytochemical
constituents, pharmacological activities, and
pharmaceutical applications of Barringtonia
acutangula, with emphasis on its potential in
diabetes and metabolic-related conditions.

2. MORPHOLOGY OF BARRINGTONIA
ACUTANGULA

Barringtonia acutangula is a medium-sized
evergreen tree commonly attaining a height of
about 815 meters. The plant develops a broad
and dense canopy with spreading branches, giving
it a luxuriant appearance.

Leaves

The leaves are simple, leathery, and
arranged alternately on the branches. They are
generally obovate to oblong in shape, measuring
nearly 7-14.5 cm in length and 4-10 cm in width.
The upper surface appears glossy dark green,
whereas the lower surface is comparatively
lighter. Leaf margins are finely toothed or crenate-
serrate, and the reddish petioles are usually about
0.5-1.5 cm long (Kaur et al., 2013).

Flowers

The flowers are attractive, aromatic, and
mostly bloom during nighttime. They occur in
long pendulous racemes that may extend up to 50
cm in length. The blossoms are commonly scarlet
red or white in color and possess a four-lobed
ovate calyx. Numerous elongated stamens project
outward, making the flowers highly conspicuous
(Vaidya and Shingadia, 2017).

Fruits

The fruits are ellipsoid to ovoid and
slightly four-angled in structure. They generally
measure about 2—6 cm long and 1-3 cm broad.
The outer covering is corky and spongy, an
adaptation that facilitates dispersal through water.
A small persistent calyx remains attached at the
apex of the fruit. Each fruit encloses a single seed
(Nadkarni, 2009).

Seeds

Seeds are solitary, ovoid in shape, and
enclosed within the one-seeded fruit. They are
approximately 2.5-3 cm long and nearly 1 cm in
diameter, with a dark coloration upon maturity
(Kirtikar and Basu, 2005).

Roots

The roots of Barringtonia acutangula are
traditionally used for treating fever, diabetes,
stomach disorders, liver diseases, and urinary
problems. Root extracts are also employed as a
health  tonic in  indigenous  medicine.
Pharmacological studies have reported anti-
inflammatory, antioxidant, antimicrobial,
antidiabetic, and hepatoprotective activities,
mainly due to the presence of saponins,
flavonoids, tannins, and triterpenoids (Ahmed et
al., 2011; Vaidya and Shingadia, 2017).

3. TRADITIONAL MEDICINAL USES OF
BARRINGTONIA ACUTANGULA

Different parts of Barringtonia acutangula
have been widely utilized in traditional medicine
for the treatment of numerous ailments. The plant
1s regarded as an important ethnomedicinal
species because of its broad therapeutic
applications in Ayurveda, folk medicine, and
indigenous healthcare systems (Kirtikar and Basu,
2005).

The bark is traditionally employed for the
treatment of diarrhea, dysentery, malaria, and
various skin disorders because of its astringent
and antimicrobial properties (Nadkarni, 2009).
Leaf preparations are commonly used in wound
healing, pain relief, inflammation, and
gastrointestinal disturbances (Kaur et al., 2013).
Fruits and seeds are utilized for respiratory
disorders such as cough and asthma and are also
used as anthelmintic agents against parasitic
infections (Duke, 2002).
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4. PHYTOCHEMICAL SCREENING AND
REPORTED ACTIVE CHEMICAL
CONSTITUENTS OF  BARRINGTONIA
ACUTANGULA

Phytochemical investigations of
Barringtonia acutangula have revealed the
presence of numerous biologically active
secondary metabolites responsible for its wide
range of medicinal and pharmacological activities.
Different solvent extracts prepared from roots,
bark, leaves, fruits, flowers, and seeds have shown
the occurrence of flavonoids, tannins, saponins,
triterpenoids, alkaloids, glycosides, steroids,
phenolic compounds, and carbohydrates (Mohanty
et al., 2016; Vaidya and Shingadia, 2017). Recent
studies further confirmed that the plant is a rich
source of antioxidant phenolics and triterpene
saponins  with  significant =~ pharmaceutical
importance.

Qualitative phytochemical screening of
methanolic, ethanolic, aqueous, and
hydroalcoholic extracts demonstrated strong
presence of flavonoids, phenolics, tannins, and
saponins, while moderate amounts of alkaloids
and glycosides were also detected. These
phytoconstituents are associated with antioxidant,
antidiabetic, anti-inflammatory, hepatoprotective,
nephroprotective, and antimicrobial activities
reported in experimental studies (Asaduzzaman et
al., 2015). Recent flower extract analysis showed
high phenolic and flavonoid content along with

potent  a-glucosidase  inhibitory  activity,
suggesting its possible use in diabetes
management.  Major  phenolic  compounds

identified included gallic acid and pyrogallol.

Several active chemical constituents have
been isolated and characterized from B.
acutangula. Triterpenoid saponins such as
barringtogenol-B, barringtogenol-C,
barringtogenol-D, barringtogenol-F,
acutangulosides, and ilexsaponin Al are
considered  important  bioactive  molecules
contributing to antidiabetic and anti-inflammatory
activities (Patil and Khatib, 2020).

Phytochemical studies on leaf extracts also
led to the isolation of flavonoid glycosides known
as barringosides A—F, along with several flavan-3-
ol derivatives and phenolic compounds (Vien et
al., 2017). These compounds demonstrated
antioxidant and nitric oxide inhibitory activity,
indicating their therapeutic potential in oxidative
stress and inflammatory disorders.

The pharmacological significance of these
phytochemicals has attracted considerable interest
in pharmaceutical and phytopharmaceutical
research. Ongoing studies between 2020 and 2026
are exploring molecular docking, metabolomic
profiling, and nanoformulations of Barringtonia
acutangula  bioactive compounds for the
development of novel therapeutic agents against
diabetes, obesity, metabolic syndrome, microbial
infections, and inflammatory diseases.

Table 1: Major Reported Phytochemicals in Barringtonia acutangular

Phytochemical Reported Active | Reported Biological References
Group Constituents Activities
o Antioxidant, antl- | o0 o g1 (2017);
. Barringosides ~ A-F, | inflammatory,  free
Flavonoids . . : . Asaduzzaman et al.
flavonoid glycosides | radical ~ scavenging (2015)
activity
Barringtogenol-B,
. . Barringtogenol-C, | ¢ qiobetic,  anti- | Patil  and  Khatib
Triterpenoid Barringtogenol-D, . . s
. . inflammatory, anti- | (2020); Mills et al.
Saponins Barringtogenol-F, obesitv activit (2005)
Acutangulosides, Y y
Illexsaponin Al
Gallic acid, | Antioxidant, a- | ScienceDirect Study
Phenolic Compounds | pyrogallol, phenolic | glucosidase inhibitory | (2025); Asaduzzaman
acids activity et al. (2015)
Tannins Hydrolysable tannins | Antimicrobial, Mohanty et  al.
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antidiarrheal, wound | (2016); Vaidya and
healing activity Shingadia (2017)
Various unidentified Antimicrobial and
Alkaloids . neuropharmacological | Mohanty et al. (2016)
alkaloids
effects
Glycosides Flavan-3-ol Antioxidant and anti- | .o o 1 (2017)
glycosides inflammatory activity
. Phytosterols and Hep gtoprotectlve and Vaidya and Shingadia
Steroids . anti-inflammatory
steroidal compounds (2017)
effects
Terpenoid derivatives | \021gesic and anti-
Terpenoids tpel inflammatory Ahmed et al. (2011)
and triterpenes .
activities
Monodesmosidic Antidiabetic and | Mills et al. (2005),
Saponins saponins, metabolic regulatory | Patil and  Khatib
acutangulosides activity (2020)

5. PHARMACOLOGICAL ACTIVITIES
Antidiabetic Activity:

Research carried out on experimental
diabetic animals has shown that extracts of
Barringtonia acutangula can effectively lower
elevated blood glucose levels and improve
metabolic abnormalities. The plant also helps
reduce oxidative stress associated with diabetes
(Gupta et al., 2005).

Antioxidant Activity:

The plant possesses strong free radical
scavenging activity due to its rich phenolic and
flavonoid content. Experimental studies revealed
that the extract enhances antioxidant defense
enzymes and minimizes lipid peroxidation
damage (Kumar et al., 2010).

Anti-inflammatory Activity:

Animal model studies demonstrated that
the extract significantly suppresses inflammatory
reactions, indicating its potential usefulness in
inflammatory disorders (Husain et al., 1992).
Analgesic Activity:

Pain-relieving effects of the plant have
been observed in laboratory animals through
different experimental methods, supporting its
traditional use in painful conditions (Kirtikar and
Basu, 1999).

Antimicrobial Activity:

Extracts prepared from different parts of
the plant exhibited inhibitory action against
several pathogenic bacteria and fungi, suggesting
important antimicrobial potential (Kumar et al.,
2010).

Hepatoprotective Activity:

Studies in experimental animals showed
that the plant extract protects liver tissues from
toxic chemical injury and improves liver function
markers (Husain et al., 1992).

Antidiarrheal Activity:

Traditional applications of the bark and
fruits for diarrhea and dysentery have been
scientifically supported by studies demonstrating
reduced intestinal motility and secretion
(Nadkarni, 1976).

Anthelmintic Activity:

The plant has shown activity against
parasitic worms, possibly due to the presence of
tannins and saponins that interfere with parasite
survival (Kirtikar and Basu, 1999).

Antipyretic Activity:

Experimental findings indicate that the
extract can reduce elevated body temperature in
fever models, confirming its antipyretic effect
(Husain et al., 1992).

Wound Healing Activity:

Topical use of the extract promoted faster
wound contraction and tissue regeneration in
animal studies, indicating beneficial effects on
wound repair (Kumar et al., 2010).

Antiulcer Activity:

The plant demonstrated protective effects
against gastric ulcer formation by strengthening
mucosal defense and decreasing gastric irritation
(Husain et al., 1992).
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Nephroprotective and Retinoprotective
Activities:

Because of its  antioxidant and
antihyperglycemic  properties,  Barringtonia

acutangula may help prevent oxidative damage in
kidney and retinal tissues associated with diabetic

nephropathy and diabetic retinopathy (Gupta et
al., 2005).

The broad range of pharmacological
activities reported for Barringtonia acutangula
highlights its significance as a promising natural
source for future herbal drug development and

management of chronic diseases.

Table 2: Traditional Medicinal Uses and Research Profile of Barringtonia acutangular

Traditional Pharmacological | Major Supporting
Plant Part Uses Activities Phytochemicals | References
Used for
dysenter anidianteat, | TS Nadatni
Bark ysenmiery, - . ’ saponins, (2009); Kirtikar
malaria, piles, | anti- .
S flavonoids and Basu (2005)
and skin | inflammatory
diseases
Applied in
wounds,  pain, | Antioxidant, Flavonoids, Kaur et al
Leaves ulcers, and | analgesic, phenolics, (2013); Ahmed
digestive hepatoprotective | glycosides etal. (2011)
disorders
U.SGd n fever, Antidiabetic, Saponins, Va} dya . and
diabetes, urinary _ . Shingadia
Roots . antioxidant, tannins, .
disorders, and hepatoprotective | triterpenoids (2017); Patil et
liver diseases patop P al. (2010)
Used in cough,
. asthma', ) Anthelmintic, Terpenoids, Duke — (2002);
Fruits bronchitis, and antimicrobial henolics Kaur et al
parasitic p (2013)
infections
Used for
intestinal .
worms, Antioxidant, Sterols, fatty Va} dya . and
Seeds . o ) ) . Shingadia
respiratory antimicrobial acids, saponins
. (2017)
disorders, and
skin diseases
Used e
traditionally in | SMIAROSIG | Abmed et al
Whole Plant diabetes, . YPOCROLS, (2011); Kaur et
) . inflammatory, flavonoids
inflammation, .. al. (2013)
! . antioxidant
and infections
6. Pharmaceutical Industry Uses of composition and  broad spectrum

Barringtonia acutangula

Barringtonia
considerable attention
industry because of its

acutangula  has
in the pharmaceutical
rich phytochemical

gained

pharmacological activities. Different parts of the
plant are being explored for the development of
herbal formulations, phytopharmaceuticals, and
novel therapeutic agents.
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Table 3: Pharmaceutical Industry Uses of Barringtonia acutangula

Pharmaceutical

Major Bioactive

Application Description Compounds References
Root and bark
extracts are
investigated for
Antidiabetic reducing blood Flavonoids, tannins, | Patil et al. (2010);
Formulations glucosg levelg an.d saponins Kaur et al. (2013)
managing  diabetic
complications such as
nephropathy and
retinopathy
Plant extracts are
usgd . herbal Phenolics,
Antioxidant Products ant10x1d?1nt flavonoids, Ahmed et al. (2011)
preparations 10 triterpenoids
reduce oxidative
stress
Bioactive
constituents are
. studied for : .
g?l‘i;;nﬂammatory development of anti- ;r;;fggsmds’ Ahmed et al. (2011)
inflammatory and
analgesic
formulations
. Extracts are explored . . .
Hepatoprotective . . . . Vaidya and Shingadia
Preparations in l1ver‘-p‘rotectlve Polyphenols, tannins (2017)
herbal medicines
Bark and fruit
extracts are
investigated for
Antimicrobial Agents | antibacterial and | Tannins, glycosides Duke (2002)
antifungal
pharmaceutical
products
Leaf extracts are
incorporated into
Herbal Wound- topigl creams and | Flavonoids, phenolics | Kaur et al. (2013)

Healing Formulations

ointments for wound
management

Plant extracts are
studied for protection

Recent

Nephroprotective against renal damage | Antioxidant .
) : . pharmacological
Research associated with | phytoconstituents .
. studies
diabetes and
oxidative stress
. D to antioxidant | Polyphenol
Nutraceutical ue fo oxid . O1YPACNOLS, Recent herbal
and metabolic | bioactive
Development . research reports
benefits, extracts are | phytochemicals
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evaluated

dietary
industries

nutraceutical and
supplement

Phytopharmaceutical molecules

Research 7
standardization

herbal medicines

Isolation of active
for drug
discovery and

Saponins,
triterpenoids,
alkaloids

Vaidya and Shingadia
(2017)

Antioxidant-rich
Cosmetic and Herbal
Care Industry

cosmetic products

extracts are explored

in herbal skincare and | © enelic compounds

Emerging industrial

applications

7. INDUSTRIAL IMPORTANCE

The pharmaceutical importance of B.
acutangula mainly arises from its antidiabetic,
antioxidant, antimicrobial, hepatoprotective, and
anti-inflammatory  properties. The plant is
increasingly being investigated for the preparation
of standardized herbal formulations and as a
source of lead compounds for modern drug
development. Current research also focuses on
nanoformulations,  phytosome-based delivery
systems, and polyherbal combinations containing
Barringtonia acutangula extracts.

8. ADVANCED PHARMACEUTICAL
INDUSTRY APPLICATIONS OF
BARRINGTONIA ACUTANGULA

Recent pharmaceutical and

phytopharmaceutical research has expanded the
industrial importance of Barringtonia acutangula
beyond traditional herbal medicine. The plant is
now being explored in modern drug discovery,
nutraceuticals, cosmeceuticals, and targeted
therapy research because of its rich content of
triterpenoid saponins, flavonoids, tannins, and
phenolic compounds. (Mohanty A et al. 2016)

Table 4: Advanced Pharmaceutical Industry Applications of Barringtonia acutangula

Pharmaceutical Industrial Scientific
N References
Sector Application Importance
Used in formulation Helps reduce
... | of herbal antidiabetic P . Patil et al. (2010);
Herbal Antidiabetic hyperglycemia  and . .
capsules, syrups, and I .| Patil and Khatib
Industry olvherbal oxidative stress in (2020)
POTYRET® diabetic conditions '
preparations
Isolation ~of active Potential target for
Drug Discovery | triterpenoid saponins . £ Patil and Khatib
metabolic syndrome
Research for lead molecule . . ) (2020).
and insulin resistance
development
Investigated in herbal Recent
Nephroprotective kidney-protective Antioxidant-mediated .
. L . pharmacological
Formulations products for diabetic | renal protection .
studies
nephropathy
Studied for
prevention of diabetic | Reduces Emercin diabetic
Ophthalmic Research | retinopathy and | inflammatory and ging s
. oy L complication studies
retinal oxidative | oxidative pathways
damage
Hepatoprotective Incorporated into | Protects hepatic | Mohanty A et al.
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Products liver  tonic and | tissue from toxin- | (2016)
hepatoprotective induced damage
herbal medicines
Anti-inflammato E}iof‘grt:(fie for i)liltrrc?rclfcsz Inhibits inflammatory
Y oXP mediators and free | Ahmed et al. (2011)
Drug Development inflammatory .
. radicals
disorders
Antimicrobial Used in antimicrobial | Effective against
Pharmaceutical creams, lotions, and | bacterial and fungal | Sahoo et al. (2008)
Preparations herbal disinfectants pathogens
Nutraceutical U.SGd in_antioxidant | Rich souree of Asaduzzaman et al.,
Industry dietary supplements | natural antioxidants (2015)
and wellness products | and polyphenols
Extracts utilized in | Antioxidant and
Cosmeceutical herbal skincare and | wound-healing Emerging herbal
Industry anti-aging effects improve skin | cosmetic research
formulations protection
Plant extracts
. . . . | Improves Current
Nanopharmaceutical | investigated in |, . o .
: bioavailability = and | phytopharmaceutical
Research nanoparticle-based )
. targeted drug delivery | research trends
drug delivery systems
Used in preparation
Standardized Herbal of standardized | Ensures .cons1stent Mohanty A et al.
extracts for | phytochemical
Extract Industry ) .. (2016)
pharmaceutical composition
manufacturing
Compounds studied
Metabolic Syndrome | for obesity, insulin | 11B-HSD1 inhibitory | Patil and  Khatib
Research resistance, and lipid | activity reported (2020)
disorders
Ant1ox1dant' Used n free radlca}l Reduces  oxidative | Asaduzzaman et al.,
Pharmaceutical scavenging and anti- cellular iniu (2015)
Products aging formulations Jury
Combined with other . Nadkarni  (2009);
Polyherbal Drug | medicinal plants in | Synergistic ..
. . . Kirtikar and Basu
Industry Ayurvedic and | therapeutic activity (2005)
Siddha formulations
. . Supports
Phytopharmaceutical Studied  for quality development of | Mohanty A et al
. control and marker- .
Standardization L evidence-based (2016)
based standardization .
herbal medicines
9. SUMMARY compounds, which contribute to its therapeutic

Barringtonia acutangula Linn. was found
to be a medicinally important plant with
significant pharmacological and pharmaceutical
potential. Phytochemical studies revealed the
presence of flavonoids, tannins, triterpenoids,
saponins, alkaloids, glycosides, and phenolic

activities (Vaidya and Shingadia, 2017).
Experimental studies demonstrated that
different extracts of the plant possess antidiabetic,
antioxidant, anti-inflammatory, antimicrobial,
hepatoprotective, and nephroprotective properties
(Ahmed et al., 2011; Asaduzzaman et al., 2015).
Major active constituents such as acutangulosides
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and barringtogenol derivatives were reported to
exhibit promising biological activities, particularly
in metabolic and inflammatory disorders (Patil
and Khatib, 2020).

The reviewed studies support the
traditional medicinal uses of B. acutangula and
highlight its potential application in herbal
formulations, phytopharmaceuticals, and future
drug development. However, further clinical and
toxicological studies are required to confirm its
safety and therapeutic efficacy in humans.

10. CONCLUSION

Barringtonia acutangula Linn. is an
important medicinal plant with significant
ethnomedicinal and pharmacological value.
Different parts of the plant possess a wide range
of bioactive compounds, including flavonoids,
tannins, saponins, and triterpenoids, which
contribute to its diverse therapeutic activities.
Scientific  studies have demonstrated its
antidiabetic,  antioxidant,  anti-inflammatory,
antimicrobial, hepatoprotective, and
nephroprotective properties, supporting many of
its traditional medicinal uses.

Overall, Barringtonia acutangula
represents a promising natural source for future
pharmaceutical and therapeutic applications.
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