



A Comprehensive Review on the Nutraceutical, Pharmacological and Ethnobotanical Importance of Underutilized Herb - Typhonium trilobatum (L.) Schott
ABSTRACT
Typhonium trilobatum (L.) Schott [Araceae], which is popularly known as ‘Bengal Arum’ is an underutilized herb. Plant is widely used for its medicinal value and as an ethnobotanically important herb in many parts of India since time immemorial. In West Bengal, Bihar, Jharkhand, Odisha, Assam, Tripura and some other parts of India, this herb is widely consumed as wild green-vegetable in rural areas. In spite of having wide range of beneficial properties for human, also easily available and pocket friendly vegetable; till date it is a neglected herb in urban areas. So, the present communication fully unlocks its potential as a mainstream dietary component; comprehensively explores nutraceutical & medicinal values and highlights its ethnobotanical importance for sustainable utilization; and draw larger attention of local and vulnerable sections of the communities to explore it as a source of food which can combat micronutrient malnutrition to overcome the nutritional disorders and efficiently generate green-livelihood at mass level. 
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One liner: The underutilized herb Typhonium trilobatum is an integral component of people’s life in rural India because of its dietary, medicinal and ethnobotanical importance.
1. INTRODUCTION
The genus Typhonium Schott [Family: Araceae] is represented by 72 taxa in the world (POWO, 2024) and 6 taxa in India, (Mao & Dash, 2020). It grows primarily in the wet tropical biome of the globe. Typhonium trilobatum (L.) Schott which is commonly known as Bengal Arum or Lobed Leaf Typhonium. The native range of the species is India to S. China and Malayasia. This herbaceous plant is a tuberous geophyte (Fig. 2: d, e & i). During the first blooming of flowers, the inflorescences release a distinctive odour for few hours. Although, the species is distributed in major parts of India in tropical and sub-tropical forests, but as most of the observations were taken from West Bengal and its adjoining areas, so the authors broadly narrate its importance keeping in view the ground data taken from West Bengal. 

This plant starts to sprout almost everywhere in its native habitat mainly during rainy season, soon it expands the population in larger proportion of the land with the peak of monsoon and the downfall of population can be seen with arrival of Hemant Ritu (pre-winter season); although some fragmented population is visible even during winter or post-winter season, which gives indication of semi-perennial behaviour of this plant. 
In spite of having wide range of beneficial properties for human, also easily available and pocket friendly vegetable; till date it is a neglected herb in urban areas because no solid and summarised research-based evidences are available on the nutrient content and antinutritional factors of this species. Broadly, it is not a popular vegetable but people from different parts of the country consume its leaves, stalks and tubers or corms (Fig. 2: j & k). This herb is widely consumed as wild green-vegetable in rural areas and some metro cities like Kolkata and Howrah (Fig. 2: k), remain categorized in the list of minor underutilized vegetables due to lack of awareness and fainted popularization of technologies for sustainable utilization of such herb. 
Banerji (1947), a pioneer worker who conducted the detail study on ‘Life History of Typhonium trilobatum’ opened the path for new research dimensions on this neglected and underutilized herb. Looking into the prevalence of high level of micronutrient malnutrition among the vulnerable sections in the developing countries and the building pace of chronic degenerative diseases globally, the need for exploration of underutilized plant is significant to overcome the nutritional disorders (Table-2). The diet and food-based approach in combating micronutrient malnutrition is essential for its role in increasing the availability and consumption of micronutrient rich foods (FAO, 1997). 
In the present communication, a detailed review of the morphological characteristics, phenology, ecology, growth pattern, propagation, distribution, food source, nutraceutical & medicinal values, ornamental as well as ethnobotanical importance, along with Known Hazards of Typhonium trilobatum with various other important details are discussed here to generate a broader consciousness for sustainable utilization and commercial exploration of this less known but nutrient rich medicinal plant (Table-2); which can efficiently combat micronutrient malnutrition to overcome the nutritional disorders for future generation and meet the nutritional requirements of rural, vulnerable and marginalised people of the society as a novel cause. Moreover, also explored its immense potential to generate green-livelihood at mass level.
2. TAXONOMIC TREATMENT
Typhonium trilobatum (L.) Schott, Wiener Z. Kunst 3: 72. 1829. Arum trilobatum L., Sp. Pl. 2: 965. 1753; A. pumilum Lam., Encycl. 3(1): 8. 1789; A. foetidum Salisb., Prodr. Stirp. Chap. Allerton 261. 1796; A. orixense Roxb. ex Andrews, Bot. Repos. 5: t. 356. 1804; A. auriculatum Hort. ex Sims, Bot. Mag. in obs. 49: t. 2324. 1822; Typhonium orixense Schott, Wiener Z. Kunst 1829(3): 732. 1829; Desmesia orixensis Raf., Fl. Tellur. 3: 63. 1837; Dracunculus trilobatus Raf., Fl. Tellur. 3: 65. 1837; Typhonium triste Griff., Not. Pl. Asiat. 3: 145. 1851; T. siamense Engl., Monogr. Phan. 2: 615. 1879; T. trilobatum (L.) Schott var. fulvus H. Ara & M.A. Hassan, Bangladesh J. Pl. Taxon. 26(1): 23. 2019. (Fig. 1 & 2).
Local names: Cham or Chema Kachu, Sam kochu (Assamese); Ghat-kanchu, Ghet Kachu, Ghatkol, Kharkeli, Kharkol, Kharkun (Bengali); Bengal Arum, Lobed Leaf Typhonium (English); Nikhish (Nepali); Kharkan (some part of North-East); Karunai-k-kilanku, Pitikarunai, Senai kizhangu (Tamil).
Monoecious Plant. Stemless herb, 20–80 cm high, often seasonally dormant, sometimes perennial under prolonged favorable conditions, with underground short-sized subterranean tuberous-corms of many internodes. Corms subglobose, 2–4 cm in diameter; vegetatively multiply by annual offsets. Leaves 2–3 (sometimes 4), arise from rhizome, sagittate–hastate, 3-lobed, 8–18 × 4–12 cm, bilobed or irregularly heart-shaped at base, margins entire, apex acuminate, petioles 12–60 cm long, green or with reddish-purple effect. Inflorescence simultaneous with or preceding leaves, usually at foliage level; peduncles 5–10 cm long, slightly longer while fruiting. Emits distinctive foul-odour for first few hours during blooming, probably a defence mechanism of the herb to protect the flower from its enemy. Spathe tube slightly funnel-shaped, prominently convolute at base, constricted at apex, green; limb broadly 3-angular, spreading, outside green, inside dark purple. Bears male flowers above, female below. Spadix shorter than spathe, with 4 zones: proximal female zone, intermediate sterile zone, male zone and sessile appendix. Pistillate flowers: many, 1-loculed with orthotropous, basal ovules; style absent; stigma subsessile, reddish. Staminodes numerous, reduced. Staminate flowers: many, stamens 1–3, pink. Berries ellipsoid, juicy, often with spathe, green with purple spots, turn white on maturity, 1–2-seeded with endosperm.
Flowering & Fruiting: June–October.

Ecology: Often found growing in damp or moist or wet places and shaded forest floors (Fig. 1) of tropical secondary forests, grasslands, open grounds, near agricultural fields, thickets, roadsides, gardens, fallow lands and ruderal in lower altitudes. 

Chromosome number: 2n = 19 (Sousa et al., 2013).
Distribution: Plant is native to Bhutan, Bangladesh, Cambodia, China, India (distributed almost throughout India), Laos, Malaysia, Myanmar, Nepal, Sri Lanka, Thailand and Vietnam. But also introduced and naturalized outside its native range in Philippines, Singapore, Tropical America, West Africa and West Borneo. (WFO, 2024).

3. GROWTH PATTERN
The lifecycle of the plant passes through different pheno-phases during the year, as shown below (Table-1). Generally, it remains in dormant condition below the soil surface for almost 4 months during December to March.
Table 1. Different pheno-phases in the lifecycle of Typhonium trilobatum during the year.
	MONTH
	SEASON
	GROWTH PATTERN

	December to March
	Winter
	Dormant

	April
	Spring
	Start sprouting (slow initiation)

	May to June
	Summer
	Rapid multiplication and appearance of spathe

	July to August
	Summer & Monsoon
	Peak growth with vegetative propagation and appearance of spathe and fruiting

	September
	Post-monsoon
	Stabilized population size

	October
	Early Winter
	Rapid downfall in population

	November
	Winter
	Only few fragmented populations remain under favorable habitat


4. PROPAGATION

The plant reproduces both by sexual (seeds) and asexual (tubers or corms) mode. The corm grows by the multiplication and enlargement of the ground parenchymatous cell; the corms originate from an axillary or terminal bud of previous season’s corm (Banerji, 1947). The seed germinate in the soil, very soon after seed dispersal and sends out one or more leaves (Banerji, 1947). Vegetative propagation takes place by division of offsets during the dormant season. 
5. NUTRACEUTICAL VALUE
The rootstocks contain proteins and inorganic substances Ca, P, I, F, Fe, Na, K; thiamine, niacin, carotene, folic acid, sterols and β-sitosterol (Dan & Nhu, 1990). Most important macronutrient contents of Typhonium trilobatum are carbohydrate, lipid, protein and micronutrients are sodium, potassium, calcium, iron and vitamin-C. Banerjee et al. (2015) compared the nutraceutical value of Typhonium trilobatum with Spinacia oleracea L. (Spinach), which is generally recommended as one of the easily available good sources of Iron (Fe) in the dietary chart of human. His study revealed that Fe (58.40±0.50 mg%) and Vit C (108.08±1.70 mg%) contents of Typhonium trilobatum are very higher than Spinacia oleracea (Fe: 1.91±0.56 & Vit C: 27.01±1.50 mg%) and the two antinutritional factors, Oxalate (Typhonium trilobatum: 7.19±0.58 & Spinacia oleracea: 658.07±0.45 mg%) and Phytate (Typhonium trilobatum: 0.35±0.01 & Spinacia oleracea: Below Detectable Limit-B.D.L. µg%) contents are fairly lower, so it can be concluded from his data (Table-2) that the Typhonium trilobatum is a better bioavailable source of iron and calcium than Spinach. Typhonium trilobatum leaves are also higher in crude fibre and protein; equivalent content of carbohydrates; lower contents of lipids and total ash in comparison with Spinacia oleracea leaves (Banerjee et al., 2015). Thus, Typhonium trilobatum is nutrient rich, easily available, pocket friendly vegetable plant in the diet for rural people in developing nations.
Table 2. A comparison of Nutrient contents of Typhonium trilobatum (L.) Schott and Spinacia oleracea L. leaves on fresh weight basis (Source: Banerjee et al., 2015).
	Experimentation
	Parameters
	Typhonium trilobatum 
	Spinacia oleracea 

	Proximate composition
	Moisture % 
	88.84±0.43
	92.01±0.35

	
	Carbohydrate gm% 
	2.94±0.20
	3.02±0.19

	
	Lipid gm% 
	0.66±0.03
	0.86±0.04

	
	Total Ash gm% 
	1.30±0.20
	1.62±0.02

	
	Protein gm% 
	2.81±0.60
	1.96±0.42

	
	Crude Fibre gm% 
	2.44±0.25
	0.59±0.05

	
	Vit C mg%
	108.08±1.70 
	27.01±1.50 

	Minerals
	Sodium mg% 
	0.03±0.01
	58.53±0.02

	
	Potassium mg% 
	5.23±0.02
	206.04±0.01

	
	Calcium mg% 
	22.59±0.06
	72.05±0.04

	
	Iron (Fe) mg% 
	58.40±0.50 
	1.91±0.56

	Antinutritionals
	Phytate µg%
	0.35±0.01 
	Below Detectable Limit-B.D.L. 

	
	Oxalate mg%
	7.19±0.58 
	658.07±0.45 

	Phytochemicals
	Total polyphenols mg /gm extract
	21.19±0.07
	18.70±0.21

	
	Total flavonoids
	11.25±0.06
	14.81±0.12

	
	Total hydrolysable tannins
	22.17 ±0.15
	20.45±0.33

	Antioxidant activity
	DPPH radical scavenging activity IC50 µg/ml
	432.90±1.90 
	455.13±2.05 

	
	ABTS+ radical scavenging activity EC50 µg/ml
	155.31±0.90 
	150.20±2.08 


6. PHARMACOLOGICAL IMPORTANCE
Recent investigation on medicinal importance of Typhonium trilobatum in Pharmacopeia world (Kumar et al., 2010; Haldar et al., 2011, Ali et al. 2012; Roy et al., 2012a & 2012b; Biswas & Sana, 2014; Ray et al., 2015; Shahriar et al., 2015; Shafa et al., 2016) has revealed that Bengal Arum contains several phytochemicals such as alkaloids, flavonoids, phenolics, ascorbic acid, sterols, tannins etc., which has wide range of pharmacological activities, such as anti-bacterial, anti-fungal, anti-diabetic, anti-diarrheal, anti-depressant, anti-inflammatory, anti-oxidant, analgesic, larvicidal, thrombolytic & membrane stabilizing and wound healing properties. Its flavonoid content opens doors for treatment in cancer of all types (Sethi, 2015).
Roy et al. (2012a) in his assessment of anti-microbial activity of whole plant of Typhonium trilobatum, found it effective against bacteria viz. E. coli, Pseudomonas aeruginosa, Staphylococcus aureus, S. epidermidis; and fungi viz. Candida albicans and Aspergillus niger. Ali et al. (2012) demonstrated that the leaf contains reducing sugars, alkaloids, glycosides, gums, tannins and saponins. Rhizome contains lectins (6.16 mg/mL) (Biswas & Sana, 2014) and roots contain ﬂavonoids, carbohydrates and phenols (Shafa et al., 2016). Parvin et al. (2019) concluded that it may be one of the potential sources of phyto-therapeutic agents, especially for the treatment of inﬂammatory and cardiovascular diseases and disorders. 
7. USES
7.1 As Medicine

Halder et al. (2011) mentioned that medicinal uses of this plant have been widely described in both Unani and Ayurvedic systems of medicine; but from literature review our opinion is that despite of having number of medicinal properties, it is poorly covered in ancient Indian scriptures, the reason may be the foul-odour of its flowers while blooming, so its immense medicinal properties having backup of wide ethnobotanical and traditional knowledge coupled with modern research in medicine are yet to be explored.
Tuber-Corms (Rhizome):  In a traditional practice, a curry prepared from tuberous corms are often consumed with rice in Bengal to get rid of bowels and bleeding in case of piles, reduce stomach-aches, expel flatulence and increase appetite. The rhizome is used in the treatment of vomiting, cough, asthma, excessive expectoration, pyogenic sore throat, headache, gastric ulcer, diarrhoea, dysentery, abscess and snake-bite (Dan & Nhu, 1990; Kandhasamy & Arunachalam, 2008; Halder et al., 2011; Shanmugam et al., 2011; Manna et al., 2016); it also act as stimulant and used in menstrual troubles (Biswas et al., 2010). The corms of this herb are exceedingly acrid and are used in poultices applied externally to the bites of venomous snakes. The acrid principle disappears on boiling and the corm may be eaten; it induces relaxation of bowels in patients suffering from haemorrhoids. The boiled corms are also eaten with bananas in order to treat stomach complaints (Jayaweera et al., 2006). A poultice of the crushed fresh rhizome is used as a treatment on abscesses and snake-bite (Dan & Nhu, 1990; Manna et al., 2016). 

Leaves: A decoction of the leaves is used as a wash on wounds [Manna et al., 2016]. Leaves are cooked as vegetables and given to the patient suffering from piles and rheumatism (Das et al., 2009; Rahmatullah et al., 2010). It is also an important source of vitamins such as thiamine, niacin, carotene and folic acid (WHO, 1990; Paul et al., 2011). 
7.3 In Veterinary 
Local people in Orissa (Odisha, India) feed the raw tubers of T. trilobatum with banana to the cattle against the worm infection. It is also used in poultice in the treatment to tumors and hemorrhages (Panda et al., 2005). The root paste of T. Trilobatum is used locally on the ulcers of cattle to treat ulcer in cattle by the Garos tribe inhabiting the Madhupur forest region of Bangaladesh (Mia et al., 2009). 
7.3 As Food

During monsoon, the general practice is to refrain human from eating any sort of leafy greens; probably this monsoon eating philosophy was developed to combat deadly disease outbreaks that once were very common during the rainy seasons and also enchanted in India’s folklores and rituals. But many plants with exceptions like Bengal Arum is ingrained in the age-old practice of human, is considered safe to consume during monsoon. 
Leaves and petioles: Leaves and petioles are the highly demanded and most used part of this herb (Fig. 1b; Fig. 2: j & k), which is cooked as a green leafy vegetable and part of many traditional rural recipes and tribal cooking.
Tuber or Corm: Although the size of the tuber or corm is small (Fig. 2i) and has slight bitter taste, but often consumed as a vegetable after proper cooking like many other members of Arum family. A curry prepared from tuberous corms are often consumed with rice in Bengal. Some caution is also advised while using it (see the heading 9. Known Hazards). 
The rhizomes, dug up in summer, are well washed, then dried in the sun or in ovens. Before use, they are soaked in a solution of alum and a maceration of ginger, then sliced, impregnated with a decoction of liquorice and lightly roasted on a low fire in Vietnam (Dan & Nhu, 1990).

7.4 As Ornamental Plant
In recent times, some nursery has promoted Typhonium trilobatum as a seasonal ornamental (especially during rainy season) plant because of its beautiful inflorescence and hastate and 3-lobed leaf-shape which appear to arise directly from the ground (Fig. 1). 

8. LIVELIHOOD AND COMMERCIAL CULTIVATION
Although, the species grows in large population in wild (Fig. 1a) but seeing its wide demand in market (Fig. 2k), farmers in some parts of rural India including West Bengal have started its commercial cultivation which provide nutritional security and a source of sustainable food. This gift of nature is cost effective, farmer friendly; sustainable & proper conservation techniques and cultivation practices need to be developed for mass multiplication with scientific studies. 
8.1 Market Price

In local market of Howrah and Kolkata (during June 2024 & July 2025), it is being sold at a price of 30 to 80 rupees per kg or one small bundle with 4–8 leaves at a price of 10 to 40 rupees. While surfing its price at the e-commerce website the price touches up to Rs 400 for 1 kg of this leafy vegetable. The price gradually increases after the monsoon period. 
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Figure 1. Typhonium trilobatum (L.) Schott: a. Habitat and natural population; b. Habit and the leaf: illustrating its form and nature of venation; c–h. Inflorescences: subsequent stages of development of spathe and its spadix from initiation to maturity.
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Figure 2. Typhonium trilobatum (L.) Schott: a. Spathe with appendage-dorsal view; b. Spathe with appendage-ventral view; c. A matured spathe with prominent spadix and corm at base; d. Developing young corm; e. A young uprooted plant; f–h. An open spathe with spadix showing the appendages, male, neuter and female flowers; i. Corm showing the development of axillary bud and nature & origin of contractile roots; j. Plant collection from wild by local people in Howrah, West Bengal; k. Plant being sold in local market usually by tribals in Kolkata.

9. KNOWN HAZARDS 
Different parts of the plant contain needle shaped crystals of calcium oxalate, except mature roots and in the axis of the spadix below the appendicular region (Banerji, 1947). The toxic symptoms are due to the local effects of calcium oxalate crystals in the tuber (Anandhi et al., 2020). This substance is toxic and, if eaten, makes the mouth, tongue and throat feel as if hundreds of small needles are digging in to them. People with a tendency to rheumatism, arthritis, gout, kidney stones and hyperacidity should take especial caution if including this plant in their diet (Tropical Plants Database, 2025). Rhizome or corm must be used very cautiously in treating pregnant women (Dan & Nhu, 1990). 

Notes: Though the species is having some toxic property but toxic effect can be overcome by various ways of traditional cooking. Calcium oxalate is easily broken down either by thoroughly cooking the plant or by fully drying it and in either of these states, it is safe to eat the plant.

10. CONCLUSION 
The paper provides an updated and complete summarised-information of Typhonium trilobatum to the Scientific Community, will draw attention of Policy Maker, and most importantly it creates an awareness about this immensely valuable species of the plant, which is still neglected in broad spectrum and its potential either in the form of food or medicine, nutritional security and economic value is yet to be explored in greater scale in sustainable way for green-livelihood and welfare of human being. Keeping in view the above-mentioned key facts, proper conservation techniques and cultivation practices need to be developed. Large-scale commercial cultivation of this species can generate employment and provide nutritional security especially in rural areas and can add green coins to the economy. 
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