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Abstract 
Helicteres isora L. (Malvaceae), commonly known as East Indian screw tree, is a widely used medicinal 
plant in South and Southeast Asia. Traditional systems—including Ayurveda, Siddha, Unani, and various 
folk traditions—employ its fruits, roots, stem bark, and leaves to manage gastrointestinal disturbances, 
metabolic disorders, infections, respiratory ailments, and gynecological conditions. This narrative review 
synthesizes botanical and ethnopharmacological knowledge with contemporary phytochemical and 
pharmacological evidence to clarify how H. isora contributes to herbal therapeutics. Morphologically, 
the species is identified by its characteristic twisted, screw-like follicles and pubescent leaves; it is 
adapted to dry deciduous habitats and often used as a multipurpose species in rural health care and 
livelihoods. Phytochemically, H. isora contains a diverse repertoire of secondary metabolites—
principally polyphenols (flavanols, flavonols, tannins), phenolic acids, triterpenoids (e.g., betulinic and 
oleanolic acid derivatives), steroids, lignans, simple and oligomeric sugars, and alkaloid traces—
supported by chromatographic and spectrometric profiling in multiple studies. Across preclinical models, 
extracts and isolated constituents have demonstrated antioxidant, antimicrobial (bacterial and fungal), 
antidiarrheal, antidiabetic/α-glucosidase inhibitory, anti-inflammatory, analgesic, hepatoprotective, 
gastroprotective, and antispasmodic properties. Preliminary safety assessments suggest a reasonable 
margin of safety for traditional oral doses, although standardized toxicology, herb-drug interaction data, 
and reproductive toxicity studies remain limited. Quality control considerations—
macroscopic/microscopic authentication, marker-based HPTLC/HPLC fingerprints, and contamination 
limits—are essential due to high use and market adulteration risk. Conservation and sustainable supply 
are salient because local wild collection pressures threaten populations in certain ranges. Overall, H. 
isora represents a promising candidate for evidence-led, standardized phytomedicine development, 
especially for gastrointestinal and metabolic indications, provided that future research prioritizes 
chemotaxonomic clarity, robust bioassay-guided isolation, pharmacokinetics, dose-ranging safety, and 
multicentric clinical trials. 
 
Keywords: Helicteres isora, Malvaceae, ethnomedicine, phytochemistry, polyphenols, triterpenoids, 
antidiarrheal, antidiabetic, antimicrobial, Ayurveda 

 

1. Introduction 
Medicinal plants form the backbone of primary health care for large populations across Asia. 
Among these, Helicteres isora L., known for its distinctive screw-like fruit, enjoys long-
standing use in Indigenous and classical medical traditions. In Ayurveda, the plant is 
referenced for disorders of the gastrointestinal tract (e.g., atisāra/diarrhea, 
grahaṇī/malabsorption), metabolic imbalance (madhumeha/diabetes), and as a general 
“stambhana” (astringent) drug due to its tannin-rich profile. Folk medicine in India, Sri Lanka, 
Nepal, Myanmar, and Thailand similarly employs the plant’s bark, root, and fruits for 
dysentery, intestinal colic, helminthiasis, cough, and as a postpartum restorative. 
The modern phytomedicine discourse seeks to bridge such traditional claims with chemical 
and pharmacological evidence. Over the past two decades, phytochemical investigations have 
reported polyphenols (catechins, epicatechins, quercetin/kaempferol glycosides), phenolic 
acids (gallic, ellagic, ferulic, caffeic), triterpenoids (betulinic/oleanolic scaffolds), phytosterols 
(β-sitosterol), and lignans; these chemistries plausibly underpin antidiarrheal, antimicrobial, 
antioxidant, and metabolic modulatory effects in preclinical assessments. 
This paper reviews the botany, ethnomedicinal knowledge, chemistry, and pharmacology of H. 
isora, identifies translational opportunities and constraints, and highlights quality control, 
safety, and sustainability considerations relevant to its responsible inclusion in contemporary 
herbal therapeutics.
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2. Botanical Profile and Pharmacognosy 

Helicteres isora L. is a deciduous shrub or small tree 

belonging to the family Malvaceae, usually growing to a 

height of 3-6 meters, though some specimens can extend up to 

8 meters. It is widely known as the “East Indian screw tree,” a 

name derived from its characteristic spirally twisted fruit. The 

species is native to tropical Asia and is distributed across 

India, Sri Lanka, Nepal, Myanmar, and Thailand. Within 

India, it is especially common in the dry deciduous forests 

and scrublands of Madhya Pradesh, Maharashtra, 

Chhattisgarh, Andhra Pradesh, and the Western Ghats. 

Ecologically, it is well adapted to sandy-loam soils, tolerates 

drought, and is generally found between 200 and 1200 meters 

above sea level. Flowering occurs between July and 

September, while the fruits mature from October to January. 

The plant exhibits several distinctive morphological features. 

The leaves are ovate to lanceolate, 6-12 cm long, with 

serrated margins and a pubescent underside. They show a 

characteristic palmate venation with five to seven prominent 

nerves radiating from the base. Flowers are axillary, bisexual, 

and orange to reddish in color, while the fruits form the most 

important diagnostic trait: long, slender, twisted follicles 

measuring 5-10 cm in length and containing multiple angular 

blackish seeds. The bark is greyish-brown, fissured, and about 

0.3-0.5 cm thick with a pronounced astringent taste due to 

high tannin content. Roots are cylindrical, woody, and pale 

brown with a faint aromatic odor. 

Pharmacognostic investigations have provided detailed 

insight into the microscopic and chemical characteristics of 

the plant parts. The bark shows stratified cork and secondary 

phloem with sclereids and tannin-filled parenchyma. Powder 

microscopy reveals lignified fibers, stone cells, tannin-rich 

cells, and calcium oxalate crystals. Leaf powder exhibits 

unicellular trichomes, polygonal epidermal cells, and 

anomocytic stomata, while fruits display sclerenchyma tissues 

and lignified pericarp. These features are crucial in 

distinguishing authentic raw drug samples from adulterants in 

herbal markets. 

The Ayurvedic Pharmacopoeia of India (2007) has provided 

official pharmacopoeial standards for H. isora fruit, including 

loss on drying below 12%, total ash not exceeding 10%, and 

alcohol-soluble extractives above 8%. Tannin content of the 

fruit is reported to be in the range of 15-20%, while bark 

tannins range between 12-18%. Marker compounds such as 

catechin, epicatechin, gallic acid, ellagic acid, betulinic acid, 

and β-sitosterol have been identified through chromatographic 

studies and are now considered essential parameters for 

standardization. 

To consolidate these findings, a comparative pharmacognostic 

profile of different plant parts is presented below. 

 
Table 1: Comparative Pharmacognostic Data of Helicteres isora 

 

Plant 

Part 
Macroscopic Features 

Microscopic / Powder 

Characteristics 

Major Phytochemical 

Markers 
Standard Values / Data 

Leaf 

Ovate-lanceolate, 6-12 cm, serrated 

margins, pubescent underside, palmate 

venation with 5-7 nerves 

Unicellular trichomes, polygonal 

epidermal cells, anomocytic 

stomata 

Flavonoids (quercetin, 

kaempferol glycosides), 

phenolic acids 

Moisture content < 12% (API, 2007) 

Fruit 
Spirally twisted follicle, 5-10 cm, dark 

brown when mature, astringent taste 

Lignified pericarp, sclerenchyma 

fibers, calcium oxalate crystals 

Catechin, epicatechin, gallic 

acid, ellagic acid, tannins 

(15-20%) 

Alcohol-soluble extractives > 8%; 

Total ash < 10% 

Bark 
Greyish-brown, fissured, 0.3-0.5 cm 

thick, strongly astringent 

Stratified cork, secondary 

phloem with sclereids, tannin-

rich parenchyma 

Betulinic acid, oleanolic acid, 

β-sitosterol 

Tannin content 12-18% (Gupta et al., 

2013) 

Root 
Cylindrical, woody, pale brown, faintly 

aromatic 

Fibers with lignified walls, starch 

grains, stone cells 

Saponin-like fractions, 

phenolic acids, sterols 

Moderate seed germination (40-

50%); improved with hot water pre-

treatment (ICFRE, 2016) 

 

Trade records further highlight the ethnopharmacological and 

economic significance of the species. The National Medicinal 

Plant Board (NMPB) has identified H. isora as a high-demand 

species, with an annual market volume estimated at 200-250 

metric tons, primarily of fruits sourced from Madhya Pradesh 

and Chhattisgarh. The Foundation for Revitalization of Local 

Health Traditions (FRLHT) also includes H. isora among the 

top 150 medicinal plants in Indian trade. However, increased 

demand has led to overharvesting and localized population 

decline. Germination studies conducted by the Indian Council 

of Forestry Research and Education (ICFRE) demonstrate that 

the seeds exhibit only 40-50% natural germination, though 

this can be improved by hot water pre-treatment, underlining 

the importance of cultivation initiatives for sustainable 

supply. 

Thus, Helicteres isora presents a unique pharmacognostic 

identity, characterized by its morphology, microscopic 

features, and phytochemical markers. Its recognition in the 

Ayurvedic Pharmacopoeia, coupled with its significant trade 

volume and conservation concerns, emphasizes the need for 

standardized cultivation practices, rigorous authentication, 

and quality assurance to safeguard its role in herbal 

therapeutics. 

3. Ethnomedicinal Uses 

The ethnomedicinal importance of Helicteres isora has been 

recognized for centuries across South and Southeast Asia, 

where it continues to serve as a primary remedy in both 

classical and folk systems of medicine. In Ayurveda, the plant 

is known as Avartani or Avartaki and is categorized among 

astringent and digestive drugs, often prescribed for 

gastrointestinal complaints such as atisāra (diarrhea), grahaṇī 

(malabsorption), and pravāhika (dysentery). Fruits, when 

prepared as decoctions, are widely administered for acute 

diarrhea due to their high tannin content, which helps reduce 

intestinal secretions and provides a protective effect on the 

mucosa. In tribal communities of Madhya Pradesh, 

Chhattisgarh, and Maharashtra, this practice is still prevalent, 

reflecting its enduring relevance in rural health care. 

The uses of H. isora extend well beyond the digestive system. 

Folk healers in Andhra Pradesh and Tamil Nadu prepare 

powdered fruits with honey to quench excessive thirst and 

regulate blood sugar, while rural practitioners in Rajasthan 

and Gujarat use bark decoctions as febrifuges during malarial 

and seasonal fevers. In Nepal and Sri Lanka, postpartum 

women are given bark and fruit preparations to regain 

strength and improve uterine tone, underlining its role in 

reproductive health traditions. The roots are also valued for 

https://www.florajournal.com/


 

~ 128 ~ 

International Journal of Herbal Medicine https://www.florajournal.com 
their ability to relieve colic and mild respiratory congestion, 

often used as infusions in central India. 

Topical and pediatric applications further highlight the 

versatility of the species. Crushed leaves are commonly 

applied to boils, eruptions, and wounds in Odisha and 

Jharkhand, while bark poultices are used for joint pain and 

swelling. In the Western Ghats, fruit pastes are employed 

against mouth ulcers and throat infections in children. 

Pediatric use is notable across many tribal belts, where diluted 

decoctions of fruit are administered to infants for indigestion, 

flatulence, and worm infestations. 

The plant also assumes importance as a community health 

resource during times of scarcity. In parts of Maharashtra and 

Madhya Pradesh, fruits are occasionally boiled and consumed 

as supplementary food during famines, reflecting both its 

nutritive value and resilience as a survival crop. Such wide-

ranging practices underscore the plant’s embeddedness in 

daily healthcare strategies, highlighting its dual role as a 

therapeutic and cultural resource. 

The diversity of ethnomedicinal knowledge is captured in 

Table 2, which summarizes the regional uses, plant parts 

employed, modes of preparation, and traditional indications. 

 
Table 2: Ethnomedicinal Uses of Helicteres isora Across Regions 

 

Region / Community Plant Part Used Mode of Preparation Condition Treated 

Madhya Pradesh, Chhattisgarh (tribal) Fruit Decoction Diarrhea, dysentery 

Maharashtra (rural) Bark Infusion/decoction Fever, stomach colic 

Andhra Pradesh, Tamil Nadu Fruit Powder with honey Excessive thirst, diabetes 

Rajasthan, Gujarat Bark Decoction Malaria, seasonal fevers 

Nepal, Sri Lanka Fruit and bark Postpartum tonic Uterine restoration, postnatal weakness 

Odisha, Jharkhand Leaves, bark Poultice, crushed paste Skin eruptions, wounds, joint pain 

Western Ghats (folk) Fruit Paste Mouth ulcers, throat infection 

Central India (tribal pediatric care) Fruit, bark Diluted decoction Flatulence, worm infestation in children 

Maharashtra, Madhya Pradesh (scarcity use) Fruit Boiled, consumed as food Famine survival, general weakness 

 

This ethnomedicinal evidence shows that H. isora has been 

used as a multipurpose therapeutic across a broad range of 

ailments including gastrointestinal, metabolic, febrile, 

respiratory, dermatological, pediatric, and gynecological 

conditions. The consistency of these practices across regions 

and generations indicates a strong empirical foundation. 

When examined alongside pharmacological studies that 

confirm its antidiarrheal, antimicrobial, antidiabetic, and anti-

inflammatory properties, the traditional uses gain scientific 

credibility, strengthening the case for developing standardized 

and evidence-based formulations from this plant. 

 

4. Phytochemistry 

The phytochemical composition of Helicteres isora has been 

investigated extensively, revealing a wide range of bioactive 

secondary metabolites that substantiate its use in 

ethnomedicine. Early screenings confirmed the presence of 

tannins, flavonoids, phenolic acids, triterpenoids, steroids, and 

carbohydrates, while modern chromatographic and 

spectroscopic analyses have provided detailed identification 

of individual compounds. These phytochemicals play central 

roles in the pharmacological activities attributed to the plant, 

particularly in gastrointestinal disorders, infections, metabolic 

regulation, and oxidative stress-related conditions. 

Polyphenols are among the most abundant constituents. Fruits 

and bark contain significant levels of catechin and 

epicatechin, as well as glycosides of quercetin and 

kaempferol. Ellagitannins and condensed tannins make up 15-

20% of the dried fruit, accounting for its astringent taste and 

its use as an antidiarrheal agent in traditional medicine. 

Phenolic acids such as gallic acid, ellagic acid, caffeic acid, 

ferulic acid, and p-coumaric acid are also widely reported and 

contribute to the antioxidant and antimicrobial properties of 

the plant. 

Triterpenoids and steroids represent another important group. 

Betulinic acid and oleanolic acid derivatives have been 

isolated, both with documented anti-inflammatory, 

hepatoprotective, and gastroprotective potential. Sterols such 

as β-sitosterol and stigmasterol are present in fruits and bark, 

further supporting the plant’s role in managing metabolic and 

inflammatory disorders. 

Carbohydrates, including glucose, fructose, and sucrose, are 

present in the fruits, which have occasionally been consumed 

as a supplementary food during scarcity. Seeds are rich in 

mucilage, which has soothing effects on the digestive tract. 

Traces of saponin-like fractions and minor alkaloids have also 

been detected. 

Analytical studies using HPTLC, HPLC, UPLC, and LC-

MS/MS have established chemical fingerprints with gallic 

acid, catechin, and betulinic acid serving as reference 

markers. Seasonal variation affects metabolite content; fruits 

harvested in later months of the season often show higher 

tannin yields. Such findings emphasize the importance of 

standardization and quality control to ensure therapeutic 

consistency. 

A summary of the major phytoconstituents, their chemical 

classes, plant parts, and reported biological activities is 

presented in Table 3. 

 
Table 3: Major Phytoconstituents of Helicteres isora and Their Reported Activities 

 

Compound / Group Chemical Class Plant Part Reported Biological Activity 

Catechin, Epicatechin Flavan-3-ols (polyphenols) Fruit, bark Antidiarrheal, antioxidant, antimicrobial 

Quercetin, Kaempferol glycosides Flavonols Leaves, fruits Anti-inflammatory, antioxidant, antidiabetic 

Gallic acid, Ellagic acid, Ferulic acid, Caffeic acid Phenolic acids Fruit, bark Antioxidant, gastroprotective, antimicrobial 

Ellagitannins, Condensed tannins Hydrolyzable/condensed tannins Fruit Astringent, antidiarrheal, antimicrobial 

Betulinic acid, Oleanolic acid derivatives Triterpenoids Bark, fruit Anti-inflammatory, hepatoprotective, analgesic 

β-sitosterol, Stigmasterol Phytosterols Bark, fruit Anti-inflammatory, hypocholesterolemic 

Lignans, phenylpropanoids Lignan-type phenolics Bark, seeds Antioxidant, antimicrobial 

Glucose, Fructose, Sucrose Carbohydrates Fruit Nutritional value, famine food 

Mucilage Polysaccharide Seeds Demulcent, digestive soothing 

Saponin-like fractions, trace alkaloids Secondary metabolites (minor) Root, bark Mild antimicrobial, metabolic modulation 

https://www.florajournal.com/


 

~ 129 ~ 

International Journal of Herbal Medicine https://www.florajournal.com 
The diverse phytochemical repertoire of H. isora offers a 

strong biochemical rationale for its ethnomedicinal 

applications. Polyphenols and tannins account for its 

astringent, antimicrobial, and antidiarrheal actions; 

triterpenoids and sterols support anti-inflammatory and 

hepatoprotective claims; while mucilage and carbohydrates 

contribute to digestive benefits and nutritional use. 

Collectively, these findings demonstrate that the plant’s 

traditional therapeutic roles are closely aligned with its 

phytochemical architecture, providing a foundation for its 

potential standardization into evidence-based herbal 

formulations. 

 

5. Pharmacology and Mechanistic Insights 

The pharmacological activities of Helicteres isora have been 

investigated in a variety of experimental systems, revealing a 

broad spectrum of therapeutic effects that align closely with 

its ethnomedicinal uses. Extracts prepared from fruits, bark, 

leaves, and roots have demonstrated antidiarrheal, 

antimicrobial, antidiabetic, antioxidant, anti-inflammatory, 

hepatoprotective, gastroprotective, analgesic, and antipyretic 

properties. These actions can be traced to the synergistic 

influence of polyphenols, triterpenoids, sterols, and other 

secondary metabolites. 

One of the most well-established traditional uses of H. isora 

is in the treatment of diarrhea and dysentery, and this has been 

validated through pharmacological studies. Animal models of 

castor oil-induced diarrhea showed that aqueous and ethanolic 

fruit extracts significantly reduced fecal output and intestinal 

motility. The high tannin content is believed to precipitate 

proteins on the intestinal mucosa, thereby forming a 

protective layer that decreases secretion and fluid loss. 

Flavonoids and triterpenoids may also contribute by 

modulating enteric smooth muscle contractions through 

calcium channel blockade and inhibition of prostaglandin 

synthesis, reducing hypermotility and intestinal spasms. 

Antimicrobial activity has been reported across several 

studies. Ethanolic and methanolic extracts exhibited 

inhibitory effects against Escherichia coli, Shigella 

dysenteriae, Vibrio cholerae, Staphylococcus aureus, and 

Candida albicans. Mechanistic evaluations suggest that 

phenolic acids and flavonoids disrupt microbial cell walls, 

interfere with enzyme activity, and generate oxidative stress 

in pathogens. Minimum inhibitory concentrations (MICs) for 

ethanolic fruit extracts against enteropathogens have been 

reported in the range of 250-500 µg/mL, demonstrating 

practical relevance to their traditional application in infectious 

diarrhea. 

The plant also demonstrates notable antioxidant and anti-

inflammatory activity. In vitro assays such as DPPH, ABTS, 

and ferric reducing antioxidant power (FRAP) consistently 

reveal strong radical scavenging capacities of fruit and bark 

extracts, attributable to catechin, epicatechin, gallic acid, and 

ellagic acid. In vivo studies have confirmed that treatment 

with extracts elevates endogenous antioxidant enzymes such 

as superoxide dismutase, catalase, and glutathione peroxidase 

while reducing lipid peroxidation markers. These biochemical 

effects explain its protective role in models of inflammation, 

where inhibition of pro-inflammatory mediators such as TNF-

α, IL-6, COX-2, and LOX pathways has been documented. 

Such findings validate its traditional use in managing febrile 

states, body aches, and inflammatory conditions. 

Antidiabetic activity has also been highlighted in several 

preclinical studies. Oral administration of hydroalcoholic fruit 

extracts improved glucose tolerance in streptozotocin-induced 

diabetic rats, reduced fasting blood glucose, and decreased 

glycosylated hemoglobin levels. In vitro studies confirmed 

inhibition of α-glucosidase and α-amylase enzymes, 

indicating a capacity to delay carbohydrate digestion and 

reduce postprandial hyperglycemia. Polyphenols and 

triterpenoids are proposed as the active compounds, with 

additional antioxidant support protecting pancreatic β-cells 

from oxidative stress. 

Protective effects on the gastrointestinal system have been 

reported. Ethanolic extracts reduced gastric lesions in ethanol- 

and NSAID-induced ulcer models, suggesting 

gastroprotective activity. The mechanism appears to involve 

enhancement of mucosal defense, increased prostaglandin 

secretion, and reduction of oxidative damage. Similarly, 

hepatoprotective effects were observed in toxin-induced liver 

injury models, where extracts normalized serum enzymes 

(ALT, AST, ALP) and improved histological features of the 

liver. These results are attributed to triterpenoids such as 

betulinic acid and oleanolic acid, which are known to stabilize 

hepatocyte membranes and counter oxidative stress. 

Additional pharmacological actions include analgesic and 

antipyretic effects demonstrated in rodent models. Extracts 

prolonged reaction times in hot plate and tail flick tests, and 

reduced yeast-induced pyrexia, suggesting both central and 

peripheral mechanisms of pain and fever modulation. 

Preliminary reports have also indicated mild anthelmintic 

activity, with seed preparations reducing motility of intestinal 

worms, though this remains less well studied. 

Overall, the pharmacological evidence positions Helicteres 

isora as a multipurpose medicinal plant with a strong 

correlation between traditional uses and mechanistic insights. 

The astringent tannins and polyphenols provide antidiarrheal 

and antimicrobial protection, flavonoids and triterpenoids 

underpin antioxidant and anti-inflammatory effects, while 

sterols and phenolic acids contribute to metabolic and 

gastroprotective benefits. These findings not only affirm its 

ethnomedicinal reputation but also suggest that the plant holds 

promise for further development into standardized herbal 

formulations, provided that more rigorous clinical validation 

and pharmacokinetic studies are undertaken. 

 

6. Safety, Toxicology, and Interactions 

The long history of use of Helicteres isora in traditional 

medicine suggests that the plant has a relatively wide margin 

of safety at customary doses. Fruits, bark, and roots are 

routinely used in the form of decoctions, powders, and 

infusions in rural and Ayurvedic practices, often administered 

to children, adults, and even postpartum women without 

reports of acute toxicity. This ethnomedical record provides a 

foundation for its presumed safety. Nevertheless, systematic 

toxicological evaluations remain limited, and further research 

is needed before unequivocal conclusions can be drawn 

regarding its long-term use. 

Preclinical studies available to date indicate low acute 

toxicity. Ethanolic and aqueous extracts of the fruit and bark 

have been tested in rodent models, with oral administration up 

to 2000 mg/kg body weight showing no mortality or major 

behavioral changes. Subacute administration at moderate 

doses has not revealed significant alterations in hematological 

parameters, liver function, or renal function. 

Histopathological examinations of liver and kidney tissues in 

these models have also suggested preservation of normal 

cellular architecture, implying absence of overt toxicity. 

These findings broadly support its safe use in controlled 

amounts, although high doses beyond traditional ranges may 
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carry risks that remain poorly defined. 

The pharmacological richness of H. isora also implies 

potential interactions with conventional drugs. The fruit is 

particularly high in tannins, which are known to form 

complexes with proteins and minerals. This could reduce the 

intestinal absorption of certain nutrients such as non-heme 

iron, and may interfere with the bioavailability of alkaloid-

containing medications. Traditional practitioners often 

administer fruit decoctions after meals to minimize such 

issues, an observation that reflects indigenous awareness of 

these interactions. Additionally, in vitro studies have shown 

that extracts of H. isora inhibit carbohydrate-digesting 

enzymes such as α-glucosidase and α-amylase. While this 

underpins its antidiabetic potential, it also raises the 

possibility of additive hypoglycemic effects if co-

administered with pharmaceutical antidiabetic agents, 

increasing the risk of hypoglycemia. 

Pregnancy and lactation safety remain areas of concern. 

Although traditional medicine in parts of Nepal and Sri Lanka 

employs fruit and bark decoctions during the postpartum 

period, there is insufficient modern toxicological evidence to 

confirm their safety during pregnancy or breastfeeding. Given 

the presence of tannins and triterpenoids, caution is advised 

until systematic reproductive toxicity studies are undertaken. 

Similarly, data on mutagenicity, genotoxicity, and 

reproductive outcomes are lacking, which represents an 

important research gap. 

Another important consideration is the potential variability in 

toxicity and interactions depending on the source, harvest 

season, and preparation method. Polyphenol and tannin levels, 

for instance, are known to vary with maturity of the fruit, 

which could influence both therapeutic efficacy and risk of 

gastrointestinal irritation when consumed in large amounts. 

Quality control therefore becomes a vital safety measure, 

ensuring that standardization of active compounds is achieved 

and contaminants such as heavy metals, pesticides, or 

microbial loads are kept within pharmacopeial limits. 

 

7. Herbal Formulations and Dosage Considerations 

The therapeutic applications of Helicteres isora are not 

limited to its use as a single drug but extend to its 

incorporation into compound formulations in Ayurvedic, 

Siddha, and folk medicine. In the Ayurvedic tradition, the 

fruits and bark are frequently employed in formulations aimed 

at treating gastrointestinal disorders such as diarrhea, 

dysentery, and malabsorption. The powdered fruit (churna) is 

one of the most common dosage forms, administered either 

alone or in combination with honey, warm water, or ghee to 

enhance palatability and absorption. Classical texts and 

ethnomedicinal records indicate a daily dose of 1-3 grams of 

fruit powder for adults, usually given in divided doses after 

meals to minimize any potential gastrointestinal irritation. 

Decoctions (kvātha) are also widely prepared by boiling the 

coarsely crushed fruit or bark in water, generally in the ratio 

of 1:16, reduced to one-fourth of the volume, with a typical 

adult dose ranging between 30 and 50 mL twice daily. These 

preparations are primarily prescribed for diarrhea, dysentery, 

and febrile conditions associated with intestinal disturbances. 

The plant is also present in multi-herbal formulations used for 

metabolic and respiratory conditions. For instance, in certain 

Siddha and folk practices of Tamil Nadu, H. isora fruit 

powder is mixed with Zingiber officinale and Piper longum to 

alleviate colic and indigestion. In rural Andhra Pradesh, a 

combination of H. isora bark decoction with Glycyrrhiza 

glabra is administered for chronic cough and throat irritation, 

demonstrating its flexibility in polyherbal prescriptions. Such 

formulations highlight the synergistic use of H. isora with 

other herbs that share complementary properties. 

In pediatric practice, the fruit decoction is commonly diluted 

and administered in small quantities for indigestion and worm 

infestations. Traditional healers recommend cautious dosing, 

often using a half or one-third of the adult dose, given the 

sensitivity of children to tannin-rich preparations. The use of 

honey as an adjuvant is frequent, both for improving taste and 

for enhancing antimicrobial and demulcent activity. 

Modern phytomedicine research has suggested the potential 

for standardized extracts of H. isora based on quantifiable 

marker compounds such as catechin, gallic acid, and betulinic 

acid. Hydroalcoholic extracts, enriched with polyphenols and 

triterpenoids, have been explored in preclinical models of 

diabetes, oxidative stress, and gastrointestinal disorders. 

However, standardized dosing for such extracts is yet to be 

clinically established. Extrapolations from preclinical studies 

suggest that extracts corresponding to 200-400 mg/kg in 

rodent models may translate into adult human doses of 1.5-3 

g/day of crude drug equivalent, though formal dose-ranging 

studies are lacking. 

While traditional use has established an empirical framework 

for dosage, variability in plant part used, harvesting season, 

preparation method, and individual constitution influences 

efficacy and tolerability. Hence, the emphasis in modern 

practice is shifting towards quality-controlled formulations, 

where dosage is defined not only by crude weight but also by 

active constituent content. Safety concerns, particularly 

related to tannin overconsumption, demand that decoctions 

and powders be used in moderation, with attention to duration 

of therapy. 

 

8. Quality Control and Standardization 

Ensuring the authenticity, purity, and consistency of 

Helicteres isora raw drugs is essential, given the plant’s 

widespread ethnomedicinal use and growing demand in the 

herbal market. Quality control begins with proper botanical 

identification. The unique spirally twisted fruits serve as a 

macroscopic diagnostic feature, while microscopic 

characters—such as the presence of sclerenchyma fibers, 

calcium oxalate crystals, and tannin-filled parenchyma—aid 

in differentiating the crude drug from adulterants. 

Pharmacopoeial standards provide baseline parameters for 

fruit quality. The Ayurvedic Pharmacopoeia of India specifies 

limits such as loss on drying not more than 12%, total ash 

below 10%, and alcohol-soluble extractives not less than 8%. 

Tannin content is typically in the range of 15-20% in fruits, 

which serves as an important quality marker. 

Chemical standardization relies on chromatographic 

fingerprinting. High-Performance Thin-Layer 

Chromatography (HPTLC) and High-Performance Liquid 

Chromatography (HPLC) have been employed to develop 

reliable fingerprints using gallic acid, catechin, epicatechin, 

and betulinic acid as marker compounds. Recent studies using 

UPLC and LC-MS/MS have expanded the phytochemical 

profile to include multiple flavonoids and phenolic acids, 

which can be used for establishing more comprehensive 

quality benchmarks. 

Standardization also requires careful monitoring of 

contaminants. Heavy metals, pesticide residues, microbial 

load, and aflatoxins should be within the limits prescribed by 

pharmacopoeial guidelines. Given the plant’s popularity in 

rural markets, where adulteration with morphologically 

similar fruits or other astringent botanicals is common, 
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layered authentication approaches combining macroscopic, 

microscopic, and chromatographic markers are recommended. 

A summary of key quality control parameters is presented 

below. 

 
Table 4: Quality Control and Standardization Parameters of Helicteres isora 

 

Parameter Specification / Marker Reference Source 

Loss on drying Not more than 12% 
Ayurvedic Pharmacopoeia of India 

(2007) 

Total ash Not more than 10% API 

Alcohol-soluble extractives Not less than 8% API 

Tannin content 15-20% (fruits) Gupta et al., 2013 

Marker compounds Gallic acid, catechin, epicatechin, betulinic acid HPTLC/HPLC standards 

Microscopy Sclerenchyma fibers, calcium oxalate crystals, tannin-filled parenchyma Pharmacognostic studies 

Contaminants 
Heavy metals, pesticides, aflatoxins, microbial load within pharmacopeial 

limits 
WHO & API standards 

 

The adoption of such rigorous standards is essential for 

ensuring consistency in therapeutic outcomes, facilitating 

global trade, and safeguarding consumer safety. 

 

9. Conservation, Ethics, and Sustainable Supply 

The growing popularity of Helicteres isora in traditional 

medicine, coupled with rising demand in the commercial 

herbal sector, has placed increasing pressure on wild 

populations. Fruits and bark are harvested extensively in 

central India, particularly in Madhya Pradesh and 

Chhattisgarh, which supply a significant share of the annual 

trade estimated at 200-250 metric tons. Field surveys 

conducted by the Foundation for Revitalization of Local 

Health Traditions (FRLHT) have indicated a decline in wild 

populations in several regions due to unsustainable harvesting 

practices, habitat degradation, and lack of systematic 

cultivation. 

Ethical sourcing and conservation strategies are therefore 

essential to safeguard the long-term availability of this 

species. Good Collection Practices (GCP) recommend non-

destructive harvesting methods, such as collecting only 

mature fruits and avoiding excessive bark stripping, which 

can damage or kill trees. Rotational harvesting cycles should 

be introduced to allow regeneration of natural populations. 

Cultivation has emerged as a sustainable alternative to wild 

harvesting. The Indian Council of Forestry Research and 

Education (ICFRE) has reported that H. isora can be 

successfully propagated through seeds and stem cuttings, 

though natural seed germination rates remain moderate at 

around 40-50%. Pre-treatment with hot water has been shown 

to improve germination efficiency. Incorporating H. isora into 

agroforestry systems or contract farming schemes can reduce 

dependence on forest resources while providing economic 

benefits to rural communities. 

Ethical considerations also extend to benefit-sharing with 

indigenous communities who have safeguarded the 

knowledge of this plant’s uses for generations. Community-

based cultivation projects and equitable pricing structures can 

ensure that local collectors and traditional healers are not 

marginalized by the commercialization of herbal medicines. 

Furthermore, adherence to biodiversity conventions and fair-

trade practices strengthens the sustainability framework. 

In conclusion, the conservation and ethical utilization of 

Helicteres isora require a multi-pronged approach involving 

habitat protection, sustainable harvesting, cultivation 

initiatives, and community engagement. Without such 

measures, increasing market demand risks overexploitation, 

loss of biodiversity, and erosion of traditional knowledge. 

Sustainable supply chains, coupled with ethical benefit-

sharing, will not only secure the future of H. isora but also 

enhance its credibility and acceptance in global herbal 

therapeutics. 

 

10. Conclusion 

Helicteres isora is a credible ethnomedicinal resource with 

strong astringent, antioxidant, antimicrobial, and metabolic-

modulating signatures that rationalize its traditional use in 

gastrointestinal and related indications. The plant’s diverse 

polyphenolic and triterpenoid profile offers multiple 

mechanistic entry points for modern phytotherapeutic 

development. Realization of its full potential will require 

rigorous standardization, toxicity clarification, and well-

designed clinical evaluations coupled with sustainable 

sourcing and ethical supply chains. In the interim, H. isora 

can be responsibly incorporated into evidence-informed, 

quality-controlled polyherbal formulations, particularly for 

acute, self-limiting gastrointestinal complaints and as an 

adjunct in metabolic health—under professional guidance and 

with attention to safety and quality. 
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