


Review Article
Review of Phyto-Pharmacological and Nutraceutical Profile of Black Currant Tree (Antidesma ghaesembilla Gaertn.)


Abstract
Antidesma ghaesembilla Gaertn., a member of the Phyllanthaceae family, is commonly known as Mao Luang, Wild Currant, or Black Currant. It is a small fruit-bearing tree widely distributed throughout tropical Asia. Traditionally, different parts of the plant have been used in folk medicine for treating gastrointestinal ailments, infections, and nervous system disorders. Its edible fruits, rich in nutrients and bioactive compounds, are also consumed as a health-promoting food, reflecting its dual importance as both a medicinal and nutritional resource. Phytochemical analyses have identified a wide range of constituents including sterol, triterpenes, phenolic acids (protocatechuic, vanillic), benzenoids (chavibetol), fatty acids, and polyprenols. Aristolic acid derivatives isolated from the bark highlight potential safety concerns due to structural similarity with nephrotoxic aristolochic acids. Pharmacological investigations indicate central nervous system depressant and anxiolytic activity of the fruits, antioxidant, antibacterial, thrombolytic, and cytotoxic potential of the leaves and fruits, and antimycobacterial properties of its endophytic fungi. Nutritionally, the fruits are rich in phenolics and micronutrients, supporting their role as a functional food. The aim of this review is to provide a comprehensive account of the phytochemical profile, pharmacological activities, and nutritional value of Antidesma ghaesembilla, while also highlighting safety aspects and future research needs.
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1. Introduction
Antidesma ghaesembilla Gaertn., a member of the family Phyllanthaceae, is a small tree or shrub distributed widely across tropical and subtropical Asia extending to Australia. It is also recorded under synonyms such as Antidesma paniculatum and A. pubescens, reflecting its taxonomic diversity and wide adaptation [1]. The plant is commonly known as Black Currant Tree, Wild Currant, or Mao Luang, while in regional languages it is referred to as Amti, Pulli purase, Pulichamaram, Bu Embilla, among others. Ecologically, the species thrives in forests, wetlands, riparian zones, and coastal habitats, occurring from sea level up to altitudes of about 700–1200 m [2].
The plant holds considerable ethnopharmacological importance. Its edible fruits are traditionally consumed as a source of micronutrients, while roots, bark, and leaves are employed in folk medicine for treating gastrointestinal ailments, infections, and nervous system disorders. Phytochemical studies have revealed diverse bioactive compounds including phenolic acids (protocatechuic, vanillic), sterols, triterpenes, polyprenols, and benzenoids. Notably, aristolic acid derivatives identified in the bark have raised safety concerns due to structural similarity with nephrotoxic aristolochic acids. These attributes make A. ghaesembilla both nutritionally valuable and scientifically significant.
In recent years, research on A. ghaesembilla has expanded significantly, with new findings on its nutritional composition, antioxidant activity, antimicrobial potential, thrombolytic effects, and central nervous system modulation. At the same time, the detection of aristolic acid derivatives highlights potential toxicological concerns, underscoring the need for careful evaluation before promoting its medicinal or functional food applications [3,4]. Moreover, with increasing emphasis on functional foods, natural antioxidants, and locally available nutraceuticals, revisiting this underutilized tropical fruit species is timely and relevant.
The present review aims to provide a comprehensive overview of Antidesma ghaesembilla by covering its botanical identity, taxonomy, and ecological significance, followed by a detailed account of its phytochemical constituents and bioactive compounds. Pharmacological activities such as antioxidant, antimicrobial, thrombolytic, cytotoxic, central nervous system effects, and antimycobacterial potential are summarized alongside its nutritional value as a functional food. Safety aspects, particularly the presence of aristolic acid derivatives, are critically discussed. Finally, the review highlights existing research gaps and outlines future perspectives for therapeutic applications and sustainable utilization of this species.

List 1 :  Taxonomic Classification [1]
	Rank
	Taxon

	Kingdom
	Plantae

	Phylum
	Streptophyta

	Class
	Equisetopsida 

	Order
	Malpighiales (earlier placed in Euphorbiales)

	Family
	Phyllanthaceae (earlier placed in Euphorbiaceae)

	Genus
	Antidesma L.

	Species
	Antidesma ghaesembilla Gaertn.



3. Morphological Description of Antidesma ghaesembilla Gaertn.
Antidesma ghaesembilla is a dioecious shrub or small tree, usually found in tropical and subtropical regions. Plants are either male or female, never bisexual. They lack latex (milky exudate), which differentiates them from some other Euphorbiaceae members. The surface covering is a simple indumentum (a uniform hair covering), giving the young parts a slightly pubescent appearance. The plant commonly grows as a bushy shrub but can attain the form of a small tree in favourable conditions.                           
Antidesma ghaesembilla is a medium-sized evergreen shrub or tree that exhibits a well-developed root system. The plant possesses a strong taproot that penetrates deeply into the soil, from which several lateral roots arise, ensuring firm anchorage and efficient absorption of water and minerals. The roots are woody, light brown, and exhibit secondary growth, while fine rootlets extend outward, aiding in nutrient uptake and supporting the plant’s adaptability to semi-moist as well as dry habitats.
The stem is woody, erect, and moderately branched, forming a dense crown. Young branches are green and glabrous, turning brownish or grey with age due to the development of cork and periderm layers. The bark is smooth in young stems but becomes rough, fissured, and dark brown in older parts, reflecting the tree’s maturity.                                          
Leaves are simple, alternate, and exstipulate, borne on short petioles. They are elliptic to oblong in shape, with entire margins and an acute to acuminate apex. The base is cuneate or rounded, while the surface is glabrous and coriaceous in texture. Leaves measure approximately 5–15 cm in length and 3–6 cm in width, exhibiting a glossy green colour above and a paler underside. Venation is pinnate, with a prominent midrib and numerous fine lateral veins extending toward the margins.
Inflorescences are axillary, leaf-opposed, terminal, or sometimes cauliflorous, usually in the form of dense racemes or spikes. They are shortly pedunculate and either simple or compoundly spicate. The plant is dioecious, meaning male and female flowers occur on separate individuals, ensuring cross-pollination. Male flowers are small, greenish, and borne in dense clusters, while female flowers are slightly larger and fewer, each arranged along the inflorescence axis.
Fig 1 : Stem incision of Antidesma ghaesembilla Gaertn. Fig 2 : Inflorescence of Antidesma ghaesembilla Gaertn. 
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Flowers are minute, unisexual, actinomorphic, and greenish in colour. Male flowers consist of a small perianth with 3–5 lobes and multiple stamens, whereas female flowers possess a superior ovary with two carpels (by abortion, usually only one develops), along with a short style and bifid stigma. The flowers lack fragrance and nectar, relying primarily on wind and insects for pollination.
The fruit is a drupe, globose to ovoid, about 6–8 mm in diameter. Initially green, it turns red and finally dark purple or black upon ripening. The mesocarp is fleshy and juicy, with a sweet to slightly acidic taste. Fruits are borne in clusters and are edible, often consumed fresh or used for making beverages and preserves.
Antidesma ghaesembilla exhibits year-round phenology (seasonal pattern of flowering and fruiting), as flowers and fruits can be observed in different stages throughout the year. In the Eastern Ghats, it flowers mainly in March–May and fruits during August–October, showing a more seasonal pattern. In contrast, in the Western Ghats, flowering occurs in April–June and fruiting extends from September–December (sometimes up to January), reflecting a prolonged cycle due to higher rainfall and humidity.
Fig 3 & 4 :  Fruits of Antidesma ghaesembilla                                  
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Seeds are solitary by abortion (rarely two may develop) and are ecarunculate. They are enclosed within the fleshy pericarp, possessing a hard testa that protects the embryo. The endosperm is fleshy, and cotyledons are broad and flat, supporting early germination [5,6].
Common/Vernacular Names [29]:           
· Hindi: Amti, Umtoa 
· English: Black Currant Tree 
· Urdu: Nuniari
· Assamese: Heloch, Mikhan-tenga
· Bengali: Khudi-jam, Timtoa
· Kannada: Pulli purase 
· Tamil: Pulichamaram 
· Oria: Suankali, Nuniari, Jamula, Khath marmuri 
· Telugu: Puttam, Polari, Lona, Khath pulitsi, Janupulisaru, Pulleru
· Malayalam: Kattupulinchi, Poothuruval 
4. Ethnobotanical & Traditional Uses
Antidesma ghaesembilla is widely valued across Asia and the Pacific as both a nutritious food and a traditional medicine. In India, particularly among tribal and rural communities of Odisha and the Western Ghats, the fruits are consumed fresh or cooked with fish and meat, and are believed to enrich blood, enhance lactation, and alleviate headache. Leaf paste is externally applied for headaches and paralysis, while young shoots are boiled and eaten as a vegetable for “blood nourishment”. The stem bark is used as an emmenagogue to promote menstruation, and phytochemical studies further suggest that flavonoids and phenolic compounds contribute to its traditional use in anticancer therapies [4,7]. Investigations on the bark have reported aristolic acid derivatives, some exhibiting estrogenic and anti-estrogenic properties, thereby supporting its traditional role as an emmenagogue and its application in purgative preparations [8]. 
Beyond India, the plant has wide ethnomedicinal applications in Southeast Asia. Among the Bunong and Khmer communities in Cambodia, decoctions from bark, stem, and leaves are used to treat diarrhea, abdominal pain, postpartum disorders, haemorrhoids, fever, cough, and wounds; fruits are consumed raw or pickled, while crushed leaves are applied on a baby’s fontanel to prevent colds, and branch mixtures with papaya root regulate menstruation. In Vietnam, leaves are traditionally applied for skin diseases, and fruits are consumed for throat and lung complaints [9]. Similarly, in Thailand, Laos, Malaysia, and Indonesia, fruits are eaten fresh, sold in markets, and used in making jams, syrups, or wines, while resin and bark are occasionally used for dyeing practices. In Sri Lanka, the fruits are primarily consumed as food but also used occasionally for digestive complaints [10]. Together, these reports indicate that A. ghaesembilla is an important multipurpose plant whose ethnobotanical uses are validated by both cultural practices and phytochemical evidence.
5. Phytochemicals of A. ghaesembilla
Leaves
Leaves of Antidesma ghaesembilla have been the most extensively explored for phytochemical investigations, yielding a structurally diverse spectrum of metabolites across different solvent systems. Systematic isolation from ethanolic leaf extracts has identified unique alkaloids such as antidesoic acid A and B, together with multiple secondary metabolites including C-glycosyl flavones (vitexin, orientin, isovitexin, isoorientin, luteolin glycosides), the biflavonoid amentoflavone, phenolic glycosides (vanillyl alcohol glucoside, syringin, methoxylated phenyl glucosides), and lignans (lyoniresinol, syringaresinol, alangioside), all contributing to antioxidant, anti-inflammatory, and cytotoxic activities [14]. From the chloroform fraction, additional metabolites such as the carotenoid-derived norisoprenoid vomifoliol, along with triterpenoids (β-friedelinol, lupeol), squalene, β-sitosterol, polyprenol, and long-chain hydrocarbons have been reported, known for antioxidant, anticancer, and anti-inflammatory actions [11,12]. Methanolic and hydroethanolic extracts further broaden the profile, revealing tannins, saponins, flavonoids, phenolics, and fatty acids such as palmitic acid and linoleic acid, in addition to sterols and volatile constituents linked with antibacterial and anti-thrombotic effects [22].
Collectively, this evidence underscores that A. ghaesembilla leaves constitute a chemically rich reservoir of alkaloids, flavonoids, glycosides, lignans, triterpenoids, norisoprenoids, tannins, fatty acids, and sterols, providing a strong biochemical rationale for their diverse pharmacological properties, while also emphasizing the need for integrative multi-solvent and metabolomic approaches to fully explore their therapeutic potential.
Fruits
Fruits are nutritionally and pharmacologically valuable owing to their sterols, lipids, phenolic acids, and anthocyanins. β-Sitosterol and triacylglycerols were isolated from dichloromethane extracts, confirming their lipid-rich profile and potential role in metabolic health [12]. β-Sitosterol is widely known for hypocholesterolemic and anti-inflammatory benefits. Fruits also contain abundant phenolics and anthocyanins, quantified as gallic acid equivalents and cyanidin-3-glucoside equivalents, respectively. These compounds impart strong antioxidant activity in DPPH radical scavenging assays, providing biochemical support for their traditional use against oxidative stress-related disorders. Anthocyanins further contribute cardioprotective, neuroprotective, and anti-obesity effects, highlighting the fruits as functional foods with preventive healthcare value [10].
Bark
Compared to leaves and fruits, the bark displays a more complex chemical spectrum. Studies identified sterols (sitostenone, daucosterol), benzenoids (chavibetol), phenolic acids (protocatechuic, vanillic acid glucoside), and phloroglucinol glycosides. Importantly, two aristolic acid derivatives—10-amino-5,7-dimethoxy-aristolic acid II and 5,7-dimethoxy-aristolochic acid II—were characterized. While phenolic acids contribute hepatoprotective and antioxidant properties, aristolochic acid derivatives raise major safety concerns due to their structural similarity to nephrotoxic aristolochic acids, which are implicated in kidney injury and urothelial malignancies. Thus, despite therapeutic potential, bark preparations warrant strict toxicological evaluation.
Common phytochemicals recur across different plant parts, including β-sitosterol (leaves, fruits) and phenolic acids (bark), collectively supporting antioxidant and anti-inflammatory activities. Flavonoids, anthocyanins, and triterpenoids reinforce the plant’s traditional use in health promotion. However, the detection of aristolic acid derivatives exclusively in the bark highlights a crucial safety concern, necessitating careful differentiation between safe edible parts (leaves, fruits) and potentially toxic parts (bark) [8].
Table 1. Phytochemicals of A. ghaesembilla 
	Plant Part
	Extraction / Isolation Method
	Major Phytochemicals
	Pharmacological Relevance
	Ref.

	Leaves
	Ethanol extraction; Column chromatography; NMR & MS; GC-MS for lipophilic fraction
	Antidesoic acid A & B, bisflavone, β-friedelinol, lupeol, squalene, polyprenol, β-sitosterol, chlorophyll-a, long-chain hydrocarbons, vitexin, orientin, isovitexin, homoorientin, vomifoliol
	Anti-inflammatory (NO inhibition), antioxidant, anticancer, neuroprotective
	[11,14]

	Fruits
	Dichloromethane extraction; Chromatography; GC-MS, HPLC; Spectrophotometry (Folin–Ciocalteu, pH differential)
	β-sitosterol, triacylglycerols, phenolic acids, anthocyanins (cyanidin-3-glucoside, delphinidin derivatives), total phenolics
	Antioxidant (DPPH scavenging), cardioprotective, anti-obesity, nutraceutical value
	[11,13]

	Bark
	Dichloromethane/methanol extraction; Chromatography; NMR & MS
	Sitostenone, daucosterol, chavibetol, asperphenamate, protocatechuic acid, vanillic acid-4-O-β-D-glucoside, phloroglucinol glycosides, aristolic acid derivatives (toxic)
	Antioxidant, hepatoprotective; but aristolochic derivatives linked with nephrotoxicity & carcinogenicity
	[8]


	Common Across Parts
	Varies (ethanol, dichloromethane, methanol extractions; chromatography)
	β-sitosterol, phenolic acids (protocatechuic, vanillic), flavonoids (orientin, vitexin), anthocyanins
	Anti-inflammatory, antioxidant, hypocholesterolemic, liver protection, vascular health
	[8,11,14]




Table 2. : Pharmacological Activities of A. ghaesembilla 
	S. No.
	Pharmacological activity
	Plant part / extract
	Study type / model
	Key findings (concise)
	Ref.

	1
	Antioxidant
	Fruit extract of A. ghaesembilla
	In vitro antioxidant assays; HEK-293 cell line model
	Strong free-radical scavenging activity and significantly induced antioxidant enzymes in HEK-293 cells
	[15]

	2
	Antioxidant (DPPH screening)
	Fruit extract of A. ghaesembilla
	In vitro (DPPH assay; various extraction & drying methods)
	Strong free-radical scavenging; antioxidant enzymes induction evidence in Thai fruit screening including A. ghaesembilla.
	[16]

	3
	Antioxidant capacity + Antimicrobial + Cytotoxic
	Methanol extract of A. ghaesembilla
	In vitro (DPPH, reducing power, CUPRAC); Brine shrimp lethality, Disc diffusion assay antibacterial disc diffusion
	Showed strong cytotoxic activity, exhibited significant antibacterial effect (against S. typhi, B. cereus, P. aeruginosa, and S. dysenteriae), Displayed moderate antioxidant capacity
	[17]

	4
	Hypoglycaemic + Antioxidant
	Fruit (crude methanol extract)
	In vitro (antioxidant assays) & In vivo (alloxan model, rodents)
	Marked DPPH scavenging; significant reduction in blood glucose in alloxan-induced diabetic animals.
	[18]

	5
	Hypoglycemic activity
	Leaves (ethanolic crude extract)
	In vivo (Alloxan-induced hyperglycemic ICR mice
	750 mg & 1000 mg/kg extract lowered blood glucose significantly; effect comparable to insulin; distilled water showed no effect
	[28]

	6
	Antioxidant + Antidiabetic
	Fruit extract (A. ghaesembilla)
	In vitro (TPC/TF, DPPH, ABTS, FRAP, ORAC; α-amylase, α-glucosidase, anti-glycation assays)
	Notable free radical scavenging activity, and moderate inhibition of α-amylase/α-glucosidase enzymes and protein glycation
	[19]

	7
	Antithrombotic
	Methanol leaf extract of A. ghaesembilla
	Ex-vivo (human blood clot lysis)
	Showed 63.5% clot dissolution activity compared with Streptokinase (81.3%)
	[20]

	8
	Antibacterial
	Methanol leaf extract of A. ghaesembilla
	Agar well diffusion assay
	Inhibitory zones against S. aureus, B. subtilis, S. typhi, S. paratyphi, E. coli, P. aeruginosa; B. cereus showed no inhibition
	[20]

	9
	Antimycobacterial and Antimalarial
	Endophytic fungus (Nodulisporium sp.) isolated from A. ghaesembilla
	In-vitro assay against Mycobacterium sp.
	The novel iso-furanonaphthalenone compound showed strong activity against M. tuberculosis and notable antimalarial effects against P. falciparum.
	[21]

	10
	CNS: Sedative & Anxiolytic
	Methanol and Chloroform extracts of A. ghaesembilla fruit
	In vivo (mice: open-field, EPM, hole-cross, thiopental sleep)
	Methanol extract showed strong sedative and anxiolytic effects (similar to diazepam); chloroform extract showed moderate activity.
	[22]

	11
	Anti-inflammatory
	Leaves (isolated compounds including new alkaloids
	In vitro (cell/biochemical assays; isolation study)
	Extract compounds showed significant suppression of pro-inflammatory mediator (nitric oxide) release.
	[14]

	12
	Toxicity (Aristolochic acid derivatives)
	Bark (dichloromethane & methanol extracts)
	Phytochemical isolation & structural characterization
	Isolation of aristolochic acid derivatives linked to nephrotoxicity and potential risk of aristolochic acid nephropathy (AAN);
	[8]



6. Toxicology & Safety
The toxicological profile of Antidesma ghaesembilla reflects both its therapeutic promise and certain safety concerns that warrant further investigation. Phytochemical screening of the bark has led to the isolation of aristolic acid derivatives, including 10-amino-5,7-dimethoxy-aristolic acid II and 5,7-dimethoxy-aristolochic acid II, which are structurally related to aristolochic acids—compounds associated with nephrotoxicity and carcinogenicity in other plant genera [8]. Although their concentration and toxicological relevance in A. ghaesembilla remain to be fully clarified, their presence underscores the need for careful evaluation. In contrast, acute oral toxicity studies on methanolic fruit extracts reported no mortality or adverse behavioral changes in rodents even at doses up to 5,000 mg/kg, suggesting a relatively high safety margin under experimental conditions [18]. Additional findings from brine shrimp lethality assays revealed moderate cytotoxicity in certain leaf extracts, which may reflect the presence of bioactive secondary metabolites rather than overt toxicity [23]. Overall, while preliminary evidence points toward a favorable acute safety profile, the identification of aristolic acid derivatives and cytotoxic fractions emphasizes the necessity for comprehensive sub-chronic, chronic, and clinical safety assessments before therapeutic applications can be fully endorsed.
7. Nutraceutical & Formulation Aspects
Antidesma ghaesembilla fruits are widely consumed across different regions of India and Southeast Asia due to their nutritional and medicinal properties. In Assam and other Northeastern states of India, the fully ripe fruits are eaten raw as a refreshing snack, cooked in traditional dishes, or processed into jams and jellies, primarily for their sweet‑sour flavour and high vitamin C content [24]. In Odisha, the fruits are often collected from wild trees and consumed as fresh snacks or incorporated into local culinary preparations, valued for their micronutrient content and antioxidant potential [25,26]. In Southeast Asian countries such as Vietnam, Malaysia, and Thailand, the fruits are eaten raw, made into preserves, or cooked with meat and fish dishes to enhance flavour. Additionally, in these regions, young shoots and flowers are sometimes used as vegetables or flavouring agents, reflecting both culinary and functional food usage [3]. Overall, the consumption of A. ghaesembilla fruit is driven by its taste, nutritional value, and traditional health benefits, including antioxidant, anti-inflammatory, and vitamin supplementation roles.

Table 3. Nutritional Profile of Antidesma ghaesembilla Fruit [24]
	Parameter
	Value per 100 g fruit

	Energy
	64.6 kcal

	Carbohydrates
	10.9 g

	Protein
	1.81 g

	Fat
	0.02 g

	Dietary Fibre
	1.5 g

	Moisture Content
	82.8 g

	Vitamin C
	111.2 mg

	Potassium
	304 mg

	Iron
	0.76 mg

	Copper
	15 mg

	Calcium
	3.3 mg



8. Knowledge Gaps & Future Directions
Despite promising bioactive properties of Antidesma ghaesembilla, several knowledge gaps limit its full therapeutic and nutraceutical potential. While preliminary studies suggest antioxidant, anti-inflammatory, antimicrobial, and neuropharmacological activities, most research is limited to in vitro assays, with very few in vivo animal studies and essentially no human clinical trials, highlighting the need to validate these priority bioactivities. Standardized marker compounds for quality control and reproducibility are lacking, which poses challenges for consistent pharmacological outcomes and formulation development. Comprehensive toxicological, pharmacokinetic, and clinical studies are also sparse, making it difficult to determine safety, therapeutic indices, and optimal dosage. Additionally, research on formulation strategies for functional foods, nutraceuticals, or targeted delivery systems is minimal, and regulatory frameworks for harvesting, processing, and standardization remain underdeveloped. Sustainability and conservation considerations are critical given the species’ wild and localized distribution. Addressing these gaps through multidisciplinary research will provide a robust foundation for the safe and effective utilization of A. ghaesembilla as a functional food or therapeutic agent.
9. Conclusion
Antidesma ghaesembilla demonstrates a multifaceted pharmacological and nutritional profile, encompassing antioxidant, anti-inflammatory, antimicrobial, and neuroprotective activities, alongside substantial potential as a functional food. Compared to other widely studied medicinal plants, its dual role as both a nutrient-rich fruit and a source of bioactive compounds positions it uniquely for translational applications in nutraceuticals and dietary supplements. Mechanistic insights suggest that phenolic compounds, flavonoids, and sterols contribute to its bioactivities, linking phytochemistry with observed pharmacological effects. Despite promising preclinical evidence, most studies remain confined to in vitro and limited animal models, with scarce human clinical data, underscoring the need for rigorous in vivo validation, pharmacokinetic and toxicological assessments, and standardized marker compound identification. Future research should also focus on optimizing formulation strategies, ensuring quality control, and integrating sustainable harvesting practices to preserve biodiversity while enabling therapeutic and commercial exploitation. Addressing these aspects will facilitate the translation of A. ghaesembilla from traditional use and experimental studies to evidence-based applications in healthcare and the nutraceutical industry.
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