
www.ijcrt.org                                              © 2025 IJCRT | Volume 13, Issue 9 September 2025 | ISSN: 2320-2882 

IJCRT2509700 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g134 
 

 Colocasia Esculenta: From Traditional Medicine 

To Modern Applications 

Bhakti D. Rahinj* , Madhuri R. Kale 

Dr. Naikwadi College of Pharmacy, Jamgaon, Sinner, Nashik, Maharashtra  

 

Abstract:  Colocasia esculenta (taro) is a staple food crop widely cultivated in tropical and subtropical 

regions and has been recognized for centuries for its nutritional and ethnomedicinal significance. 

Traditionally, various parts of the plant—including corms, leaves, and petioles—have been employed in the 

management of gastrointestinal disorders, inflammation, respiratory ailments, and skin diseases. Modern 

phytochemical investigations have revealed that C. esculenta is a rich source of bioactive compounds such 

as phenolics, flavonoids, alkaloids, and polysaccharides, which contribute to its broad pharmacological 

potential. Experimental studies have demonstrated antioxidant, antidiabetic, anticancer, antimicrobial, 

hepatoprotective, and immunomodulatory activities, making it a promising candidate for novel therapeutic 

development. Beyond its medicinal relevance, C. esculenta is emerging as an industrially valuable crop, 

with applications in starch production, biodegradable films, functional foods, and nutraceutical 

formulations. Its high starch content and physicochemical properties offer opportunities for innovation in 

the food, pharmaceutical, and packaging industries. This review provides a comprehensive synthesis of 

traditional knowledge, phytochemistry, pharmacological findings, and industrial applications of C. 

esculenta, critically analyzing current evidence and identifying research gaps. Future perspectives are also 

discussed, with an emphasis on molecular studies, clinical validation, and biotechnological approaches to 

maximize its therapeutic and commercial potential. 

 

 

Index Terms - Colocasia esculenta, Taro, Ethnopharmacology, Phytochemistry, Antioxidant Activity, 

Antidiabetic Potential, Nutraceuticals, Industrial Applications, Therapeutic Development, Future Research. 

 

Introduction 

Taxonomy and botanical description of Colocasia esculenta 

 

Colocasia esculenta (L.) Schott is a perennial herb in the family Araceae.¹ The plant develops a substantial 

underground storage structure known as a corm, which is often globose or cylindrical, and produces large 

petiolate leaves.¹ Leaf blades are typically peltate, cordate or sagittate at the base, glabrous, dark green above 

and lighter beneath, with acute to obtuse apices.¹ Petioles may reach considerable length, supporting leaves 

often measuring up to ~40 × 25 cm.¹ Inflorescences consist of a spadix enclosed by a spathe; flowers are 

unisexual with male, female, and sterile zones arranged respectively.¹ 
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FIG 1 - C. ESCULENTA 

GLOBAL DISTRIBUTION AND CULTIVATION 

ORIGINALLY NATIVE TO SOUTHERN INDIA AND SOUTHEAST ASIA (THE INDOMALAYAN REGION), C. 

ESCULENTA IS NOW WIDELY NATURALIZED AND CULTIVATED ACROSS TROPICAL AND SUBTROPICAL REGIONS 

WORLDWIDE.¹ IT THRIVES IN DIVERSE CULTIVATION SYSTEMS—WETLAND PADDIES, FLOODED VALLEYS, 

RAINFED UPLANDS, AND SHADED OR SEMI-SHADED AREAS DEPENDING ON MOISTURE AVAILABILITY.² IN RECENT 

YEARS, GLOBAL PRODUCTION HAS RISEN SUBSTANTIALLY; FOR EXAMPLE, IN 2023, PRODUCTION REACHED 

APPROXIMATELY 18.07 MILLION METRIC TONS, WITH NIGERIA BEING THE LARGEST PRODUCER, FOLLOWED BY 

CHINA, CAMEROON, ETHIOPIA AND GHANA.² 

HISTORICAL AND CULTURAL SIGNIFICANCE AS A STAPLE FOOD AND MEDICINAL PLANT 

ACROSS MANY CULTURES, C. ESCULENTA HAS SERVED BOTH AS A STAPLE FOOD AND MEDICINAL RESOURCE 

FOR CENTURIES.¹ ITS CORMS, LEAVES, AND PETIOLES ARE USED IN TRADITIONAL CUISINES, WHILE COOKED OR 

PROCESSED FORMS (BOILED, ROASTED, OR FERMENTED) ARE COMMON.¹ MEDICINALLY, VARIOUS PARTS ARE 

UTILIZED IN FOLK SYSTEMS FOR TREATING AILMENTS SUCH AS DIGESTIVE DISORDERS, SKIN AILMENTS, 

RESPIRATORY ISSUES, RHEUMATISM, AND AS REMEDIES FOR WOUNDS AND INFLAMMATION.³ 

IMPORTANCE OF COMPILING TRADITIONAL AND MODERN FINDINGS 

DESPITE WIDESPREAD TRADITIONAL USAGE, MANY CLAIMS REMAIN ANECDOTAL OR REGIONALLY CONFINED. 

BRIDGING ETHNOMEDICINE WITH MODERN SCIENTIFIC RESEARCH ENABLES VALIDATION OF PHARMACOLOGICAL 

ACTIVITIES, IDENTIFICATION OF BIOACTIVE COMPOUNDS, ASSESSMENT OF SAFETY, AND EXPLORATION OF 

INDUSTRIAL USES (E.G., NUTRACEUTICALS, FOOD PROCESSING, MATERIAL SCIENCE). BY SYNTHESIZING BOTH 

TRADITIONAL KNOWLEDGE AND CONTEMPORARY STUDIES, THIS REVIEW AIMS TO PROVIDE A COMPREHENSIVE 

FOUNDATION FOR FUTURE RESEARCH AND POTENTIAL COMMERCIAL APPLICATIONS OF C. ESCULENTA. 

ETHNOBOTANY AND TRADITIONAL USES 

ROLE IN AYURVEDA, TRADITIONAL CHINESE MEDICINE, AND OTHER INDIGENOUS SYSTEMS 

COLOCASIA ESCULENTA IS RECOGNIZED IN AYURVEDA AS ALOOKAM, ALOOPAM, USED TO PACIFY VITIATED 

VATA AND PITTA DOSHAS, AND TO TREAT AILMENTS SUCH AS GENERAL WEAKNESS, STOMATITIS, ALOPECIA, 

HEMORRHOIDS, AND CONSTIPATION.¹ ITS RASA (TASTE) IS DESCRIBED AS MADHURA (SWEET) AND KASHAYA 

(ASTRINGENT), GUNA (QUALITIES) AS GURU (HEAVY) AND SNIGDHA (UNCTUOUS), AND VIRYA (POTENCY) AS 

SEETA (COLD).4,5
 IN AYURVEDIC TRADITION BOTH LEAVES AND CORMS ARE EMPLOYED AS FOOD AS WELL AS 

MEDICINE.4 
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IN TRADITIONAL CHINESE MEDICINE (TCM), C. ESCULENTA IS USED TO STRENGTHEN THE SPLEEN AND 

STOMACH, IMPROVE DIGESTION, RELIEVE GASTROINTESTINAL DISCOMFORT, AND TO CLEAR HEAT AND RESOLVE 

SWELLING.6 FRESH ROOT/PLASTER PREPARATIONS ARE USED EXTERNALLY FOR CONDITIONS SUCH AS BOILS, 

ABSCESSES, AND PEST-RELATED BITES. FOLK AND INDIGENOUS SYSTEMS ALSO EMPLOY IT WIDELY: IN MANY 

RURAL INDIAN COMMUNITIES LEAF JUICE OR PASTES ARE APPLIED TO CUTS AND WOUNDS; THE CORM 

DECOCTION IS USED FOR DIARRHEA; LEAVES OR PETIOLE EXTRACTS ARE USED FOR COUGHS AND RESPIRATORY 

SYMPTOMS.7,8 

FOLK USES: WOUND HEALING, DIARRHEA, COUGH, SKIN DISORDERS, INFLAMMATION 

SEVERAL TRADITIONAL PRACTICES ATTRIBUTE C. ESCULENTA WITH WOUND-HEALING PROPERTIES. FOR 

EXAMPLE, THE MUCILAGINOUS PULP OF THE PETIOLE IS APPLIED ON CUTS AND WOUNDS TO STOP BLEEDING IN 

KERALA, INDIA.4 THE LEAF JUICE IS USED IN SNAKE BITES, SCORPION STINGS, AND ALSO FOR FOOD POISONING.⁴ 

DECOCTIONS OF THE PEEL OR ROOTS ARE GIVEN FOR DIARRHEA.7,8
 LEAF JUICE AND LEAF STALK JUICE WITH 

SALT ARE APPLIED TO INFLAMED GLANDS (BUBOES), INTERNAL HEMORRHAGES, AND TO REDUCE 

INFLAMMATION AND SOOTHE SKIN DISORDERS.7 

OTHER FOLK USES INCLUDE TREATING COUGH, EXPECTORANT APPLICATIONS, AND SOOTHING RESPIRATORY 

AILMENTS (E.G. SPUTUM IN ASTHMA).7,8
 THE PLANT IS ALSO USED FOR PILES, BODY ACHES, ALOPECIA, AND 

GENERAL DEBILITY IN VARIOUS TRIBAL OR FOLK MEDICINAL SETTINGS.7 

NUTRITIONAL SIGNIFICANCE AS A STARCHY FOOD SOURCE 

COLOCASIA ESCULENTA IS VALUED FOR ITS CORMS AND LEAVES AS A SOURCE OF ENERGY AND 

MICRONUTRIENTS. THE CORMS ARE RICH IN CARBOHYDRATES, DIETARY STARCH (INCLUDING RESISTANT 

STARCH), AND PROVIDE SIGNIFICANT AMOUNTS OF PROTEIN, DIETARY FIBRE, AND MINERALS SUCH AS 

POTASSIUM, CALCIUM, IRON, MAGNESIUM, ZINC, AND COPPER.9,10
 LEAVES ARE ALSO RICH IN VITAMINS 

(ESPECIALLY B-COMPLEX, VITAMIN C), BETA-CAROTENE (IN YELLOW-FLESHED OR LEAF TISSUES), AND 

MINERALS.10,11 

SPECIFIC NUTRITIONAL DATA: PER 100 G OF FRESH OR EDIBLE PORTION, TARO TUBERS MAY CONTAIN ~26-35 

G CARBOHYDRATES, ~1-2 G PROTEIN, LOW FAT, ~3-5 G DIETARY FIBRE; MINERALS LIKE POTASSIUM IN THE 

ORDER OF HUNDREDS OF MG, CALCIUM, IRON ETC., AND VITAMINS SUCH AS THIAMINE, RIBOFLAVIN, NIACIN, 

VITAMIN C.9,10
 COOKED LEAVES SHOW HIGH VITAMIN C AND B COMPLEX VALUES COMPARED TO CORMS.⁶ 

PHYTOCHEMISTRY 

PRIMARY PHYTOCONSTITUENTS: STARCH, DIETARY FIBERS, PROTEINS 

THE CORMS OF COLOCASIA ESCULENTA ARE PARTICULARLY RICH IN STARCH, FORMING ABOUT 70-80% OF DRY 

MATTER.14
 STARCH GRANULES ARE SMALL, AND THE CORM FLOUR ALSO CONTAINS CRUDE FIBRE, MODEST 

AMOUNTS OF PROTEIN, ASH, AND NEGLIGIBLE FAT.16
 LEAVES CONTRIBUTE DIETARY FIBER, VITAMINS, AND 

MINERALS, AND THE OVERALL PROTEIN CONTENT IN LEAVES AND CORMS VARIES WITH VARIETY AND 

ENVIRONMENTAL CONDITIONS.20 

SECONDARY METABOLITES: PHENOLS, FLAVONOIDS, SAPONINS, TANNINS, ALKALOIDS 

MULTIPLE STUDIES HAVE IDENTIFIED A WIDE SPECTRUM OF SECONDARY METABOLITES IN DIFFERENT PARTS 

OF C. ESCULENTA: 

 PHENOLIC ACIDS AND THEIR DERIVATIVES (E.G. CHLOROGENIC ACID, CAFFEIC ACID, GALLIC ACID, 

BENZOIC ACID, ELLAGIC ACID) IN LEAVES AND EXTRACTS.12,13 

 FLAVONOIDS INCLUDING VITEXIN, ISOVITEXIN, ORIENTIN, ISOORIENTIN, VINCENIN-2, LUTEOLIN AND 

THEIR GLYCOSYLATED FORMS.13,17,21 

 TANNINS AND SAPONINS HAVE BEEN REPORTED IN LEAF, ROOT AND STOLON EXTRACTS.15,19 

 ALKALOIDS AND GLYCOSIDES ARE ALSO PRESENT IN CERTAIN EXTRACTS.19,15 
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BIOACTIVE COMPOUNDS RESPONSIBLE FOR MEDICINAL PROPERTIES 

SOME BIOACTIVE COMPOUNDS LINKED TO MEDICINAL EFFECTS: 

 CATECHIN, (-) EPICATECHIN, RUTIN, AND OTHER FLAVONOIDS – POTENT ANTIOXIDANT AND 

ANTIMICROBIAL ACTIONS.12 

 TRANS-FERULIC ACID, P-COUMARIC ACID, VANILLIC ACID ETC. – ANTIOXIDANT, POSSIBLY ANTI-

INFLAMMATORY.15 

 ANTHOCYANINS (CYANIDIN-3-GLUCOSIDE, CYANIDIN-3-RHAMNOSIDE, PELARGONIDIN-3-GLUCOSIDE) – 

CONTRIBUTE HEPATOPROTECTIVE AND ANTIOXIDANT ACTIVITIES.18,21 

PHARMACOLOGICAL ACTIVITIES OF COLOCASIA ESCULENTA 

 ANTIOXIDANT ACTIVITY 

DESCRIPTION. ANTIOXIDANT ACTIVITY REFERS TO THE CAPACITY OF PLANT EXTRACTS/COMPOUNDS TO 

SCAVENGE FREE RADICALS, REDUCE OXIDATIVE STRESS, AND PREVENT OXIDATIVE DAMAGE TO LIPIDS, 

PROTEINS, AND DNA. 

MECHANISM. ACTIVITY IS MAINLY ATTRIBUTED TO PHENOLIC ACIDS, FLAVONOIDS AND ANTHOCYANINS THAT 

DONATE ELECTRONS OR HYDROGEN ATOMS TO NEUTRALIZE REACTIVE OXYGEN SPECIES (ROS), CHELATE 

TRANSITION METALS, AND UPREGULATE ENDOGENOUS ANTIOXIDANT ENZYMES (SOD, CAT, GPX). 

SUPPORTING STUDIES. MULTIPLE STUDIES HAVE REPORTED STRONG DPPH, ABTS, FRAP AND REDUCING-

POWER ACTIVITIES FOR METHANOLIC, ETHANOLIC AND AQUEOUS EXTRACTS OF TARO LEAVES AND CORMS; 

ULTRASOUND-ASSISTED AND OPTIMIZED SOLVENT EXTRACTION OFTEN YIELDS HIGHER FLAVONOID/PHENOLIC 

RECOVERY AND STRONGER ANTIOXIDANT READOUTS.22-24
  

ANTI-INFLAMMATORY AND ANALGESIC EFFECTS 

DESCRIPTION. ANTI-INFLAMMATORY ACTIVITY REFERS TO REDUCTION OF ACUTE OR CHRONIC 

INFLAMMATORY RESPONSES (EDEMA, CYTOKINE RELEASE), WHEREAS ANALGESIC EFFECTS RELIEVE 

NOCICEPTION AND PAIN BEHAVIORS. 

MECHANISM. REPORTED MECHANISMS INCLUDE INHIBITION OF PRO-INFLAMMATORY MEDIATORS (TNF-Α, IL-

1Β, IL-6), SUPPRESSION OF NITRIC OXIDE (NO) PRODUCTION VIA INOS DOWNREGULATION, INHIBITION OF 

COX-2 OR PROSTAGLANDIN SYNTHESIS, AND STABILIZATION OF LYSOSOMAL MEMBRANES. MUCILAGE AND 

POLYSACCHARIDE FRACTIONS MAY ALSO MODULATE INFLAMMATORY SIGNALING. 

SUPPORTING STUDIES. IN CARRAGEENAN-INDUCED RAT PAW EDEMA AND LPS-STIMULATED RAW264.7 

MACROPHAGE MODELS, METHANOLIC ROOT AND CORM MUCILAGE EXTRACTS SIGNIFICANTLY REDUCED PAW 

SWELLING, NO PRODUCTION AND PRO-INFLAMMATORY CYTOKINE RELEASE; EFFECTS WERE DOSE DEPENDENT 

AND COMPARABLE TO STANDARD ANTI-INFLAMMATORY AGENTS IN SOME ASSAYS.25,26 

ANTIMICROBIAL & ANTIFUNGAL PROPERTIES 

DESCRIPTION. ANTIMICROBIAL EFFECTS CONSIST OF BACTERIOSTATIC/BACTERICIDAL ACTIVITY AGAINST 

GRAM-POSITIVE/GRAM-NEGATIVE BACTERIA AND ANTIFUNGAL ACTIVITY AGAINST YEAST AND FILAMENTOUS 

FUNGI. 

MECHANISM. LIKELY VIA MEMBRANE DISRUPTION, ENZYME INHIBITION, AND INTERFERENCE WITH MICROBIAL 

METABOLISM BY PHENOLICS, SAPONINS AND OTHER SECONDARY METABOLITES; SOME STUDIES ALSO 

DEMONSTRATE SYNERGISTIC EFFECTS WHEN TARO EXTRACTS ARE COMBINED WITH METALLIC NANOPARTICLES 

(GREEN SYNTHESIS AGNPS). 

SUPPORTING STUDIES. ETHANOLIC AND AQUEOUS LEAF/CORM EXTRACTS SHOWED INHIBITION ZONES 

AGAINST STAPHYLOCOCCUS AUREUS, ESCHERICHIA COLI, PSEUDOMONAS AERUGINOSA AND CANDIDA ALBICANS IN 

AGAR DIFFUSION ASSAYS; MICS VARY BY EXTRACT AND SOLVENT. RECENT WORK ALSO USED TARO-MEDIATED 

SILVER NANOPARTICLES WITH ENHANCED ANTIMICROBIAL EFFICACY.27,28 
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ANTIDIABETIC AND ANTIHYPERLIPIDEMIC EFFECTS 

DESCRIPTION. ANTIDIABETIC ACTIONS LOWER BLOOD GLUCOSE (FASTING AND POSTPRANDIAL), IMPROVE 

INSULIN SENSITIVITY, AND/OR INHIBIT CARBOHYDRATE-DIGESTING ENZYMES; ANTIHYPERLIPIDEMIC EFFECTS 

REDUCE SERUM CHOLESTEROL, TRIGLYCERIDES AND IMPROVE LIPID PROFILE. 

MECHANISM. PROPOSED MECHANISMS INCLUDE INHIBITION OF Α-AMYLASE/Α-GLUCOSIDASE, DELAYED 

CARBOHYDRATE ABSORPTION (RESISTANT STARCH & DIETARY FIBER), ANTIOXIDANT-MEDIATED PRESERVATION 

OF PANCREATIC Β-CELLS, AND MODULATION OF HEPATIC LIPID METABOLISM (REDUCED HMG-COA REDUCTASE 

ACTIVITY OR INCREASED BILE ACID EXCRETION). POLYSACCHARIDES AND PHENOLICS ARE PRINCIPAL ACTIVE 

CLASSES. 

SUPPORTING STUDIES. IN STREPTOZOTOCIN-INDUCED DIABETIC AND DIET-INDUCED HYPERLIPIDEMIC RAT 

MODELS, AQUEOUS/METHANOLIC CORM EXTRACTS DECREASED FASTING BLOOD GLUCOSE, IMPROVED ORAL 

GLUCOSE TOLERANCE, AND LOWERED SERUM TOTAL CHOLESTEROL, LDL AND TRIGLYCERIDES WHILE 

INCREASING HDL. SEVERAL IN VIVO ANIMAL STUDIES REPORT SIGNIFICANT ANTIHYPERGLYCEMIC AND 

ANTIHYPERLIPIDEMIC ACTIVITY AT ORAL DOSES OF PREPARED EXTRACTS.30-32 

ANTICANCER POTENTIAL 

DESCRIPTION. ANTICANCER (CYTOTOXIC/ANTI-PROLIFERATIVE/ANTI-METASTATIC) EFFECTS INCLUDE 

INHIBITION OF CANCER CELL VIABILITY, INDUCTION OF APOPTOSIS, CELL-CYCLE ARREST, AND SUPPRESSION OF 

METASTATIC BEHAVIOR. 

MECHANISM. MECHANISMS REPORTED INCLUDE ROS-MEDIATED APOPTOSIS INDUCTION, MITOCHONDRIAL 

PATHWAY ACTIVATION, CASPASE ACTIVATION, INHIBITION OF MATRIX METALLOPROTEINASES AND BLOCKADE 

OF ADHESION/MIGRATION PATHWAYS. POLYSACCHARIDE FRACTIONS HAVE SHOWN ANTI-METASTATIC ACTIVITY 

IN VITRO AND IN VIVO. 

SUPPORTING STUDIES. SEVERAL IN VITRO CYTOTOXICITY STUDIES REPORT DOSE-DEPENDENT INHIBITION OF 

PROLIFERATION IN A549 (LUNG), HCT-116 (COLON), PC-3 (PROSTATE), PA-1 (OVARIAN) AND K562 

(LEUKEMIA) CELL LINES BY LEAF AND CORM EXTRACTS; A WATER-SOLUBLE POLYSACCHARIDE FRACTION 

REDUCED METASTATIC POTENTIAL IN EXPERIMENTAL MODELS AND SHOWED IMMUNOMODULATORY 

EFFECTS
.33,34 

WOUND-HEALING AND IMMUNOMODULATORY EFFECTS 

DESCRIPTION. WOUND-HEALING EFFECTS ACCELERATE CLOSURE OF WOUNDS, IMPROVE COLLAGEN 

DEPOSITION AND RE-EPITHELIALIZATION. IMMUNOMODULATORY EFFECTS MODIFY INNATE OR ADAPTIVE 

IMMUNE RESPONSES (E.G., MACROPHAGE ACTIVATION, LYMPHOCYTE PROLIFERATION). 

MECHANISM. TARO MUCILAGE AND LEAF EXTRACTS PROVIDE A MOIST, PROTECTIVE MATRIX RICH IN 

POLYSACCHARIDES AND PROTEINS THAT PROMOTE FIBROBLAST PROLIFERATION, COLLAGEN SYNTHESIS AND 

ANGIOGENESIS; POLYSACCHARIDES MAY ALSO MODULATE MACROPHAGE ACTIVATION (NO, CYTOKINE 

RELEASE) AND STIMULATE IMMUNE CELL PROLIFERATION. 

SUPPORTING STUDIES. IN VIVO EXCISION AND INCISION WOUND MODELS IN RODENTS DEMONSTRATED FASTER 

WOUND CONTRACTION, HIGHER HYDROXYPROLINE CONTENT (COLLAGEN MARKER), AND IMPROVED 

HISTOLOGICAL HEALING AFTER TOPICAL OR ORAL ADMINISTRATION OF TARO LEAF OR MUCILAGE 

PREPARATIONS. POLYSACCHARIDES ISOLATED FROM CORMS SHOWED IMMUNE-STIMULATORY ACTIVITY IN 

CELL-BASED ASSAYS.34 
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FIG 2 - COLOCASIA ESCULENTA APPLICATION 

INDUSTRIAL AND BIOTECHNOLOGICAL APPLICATIONS 

USE OF TARO STARCH IN BIODEGRADABLE FILMS AND PACKAGING MATERIALS 

COLOCASIA ESCULENTA STARCH IS INCREASINGLY BEING USED TO DEVELOP BIODEGRADABLE FILMS 

(BIOPLASTICS) AS ALTERNATIVES TO PETROLEUM-BASED PLASTICS DUE TO THEIR RENEWABILITY, 

BIODEGRADABILITY, AND RELATIVELY LOW COST. SEVERAL WORKS HAVE FORMULATED FILMS FROM PURE 

TARO STARCH, COMPOSITE FILMS (REINFORCED WITH FILLERS OR BLENDED WITH POLYMERS), OR USING WASTE 

PARTS SUCH AS PEEL STARCH.35 

 A STUDY PRODUCED BIODEGRADABLE FILMS FROM WILD TARO STARCH PLASTICIZED WITH GLYCEROL. 

AT STARCH LEVELS OF 5-10 G AND GLYCEROL 2-4%, FILMS SHOWED TENSILE STRENGTH UP TO ~9.51 

MPA AND ELONGATION ~21.60%. ONE WEEK BIODEGRADABILITY TEST SHOWED ~64.5% 

DEGRADATION. 

 TARO PEEL STARCH (TPS) WAS USED TO CAST FILMS WITH GLYCEROL. FILMS WITH 2.5-3.5% STARCH 

AND 25-35% GLYCEROL EXHIBITED THICKNESS 0.058-0.088 MM, WATER VAPOUR PERMEABILITY 0.06-

0.09 G·M/M²·KPA·H, ETC. ALL FILMS FULLY DEGRADED IN RIVER WATER AND COMPOSTING SOIL WITHIN 

5 DAYS. 

 TO IMPROVE MECHANICAL STRENGTH AND OTHER PROPERTIES, REINFORCEMENT HAS BEEN USED. FOR 

EXAMPLE, BENTONITE WAS INCORPORATED INTO TARO STARCH FILMS; INCREASING BENTONITE 

CONCENTRATION IMPROVED TENSILE STRENGTH AND ACID/SALT RESISTANCE.  

 ANOTHER COMPOSITE: TARO STARCH BLENDED WITH ALOE VERA GEL (PLUS GLYCEROL PLASTICIZER) 

WAS OPTIMIZED TO BALANCE TENSILE STRENGTH AND WATER-VAPOUR TRANSMISSION. THESE 

BIOCOMPOSITE FILMS SHOW PROMISE FOR FOOD PACKAGING APPLICATIONS. 

 ALSO, TARO STARCH PLUS PVA POLYMER AND CACO₃ FILLER WAS STUDIED TO PRODUCE 

BIODEGRADABLE PLASTIC, SHOWING EFFECTS OF STARCH CONTENT AND FILLER ON PROPERTIES IN 

AQUATIC ENVIRONMENT.  
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MECHANISMS / REASONS FOR SUITABILITY: 

 TARO STARCH HAS HIGH STARCH CONTENT (≈ 70-80% IN MANY CULTIVARS) AND SMALL GRANULE SIZE, 

WHICH CAN CREATE DENSE FILM MATRICES. 

 THE AMYLOSE/AMYLOPECTIN RATIO INFLUENCES FILM MECHANICAL AND BARRIER PROPERTIES; HIGHER 

AMYLOSE OFTEN GIVES GREATER TENSILE STRENGTH, LESS WATER PERMEABILITY.  

 PLASTICIZERS (E.G. GLYCEROL), FILLERS (BENTONITE, ETC.), BLENDING WITH POLYMERS (E.G. PVA, 

ALOE VERA GEL) HELP ADJUST FLEXIBILITY, BARRIER, MECHANICAL STRENGTH, BIODEGRADATION 

RATE.36,37 

CHALLENGES / CONSIDERATIONS: 

 FILMS MAY HAVE LOWER DURABILITY, ESPECIALLY IN HIGHLY MOIST OR ALKALINE ENVIRONMENTS. 

 COST AND PROCESS OPTIMIZATION (STARCH EXTRACTION, FILM CASTING, DRYING ETC) ARE IMPORTANT. 

 BALANCE NEEDED BETWEEN MECHANICAL STRENGTH AND BIODEGRADABILITY / WATER BARRIER 

PROPERTIES.38 

POTENTIAL USE IN PHARMACEUTICAL FORMULATIONS (BINDER, DISINTEGRANT) 

TARO STARCH HAS ALSO BEEN EXPLORED AS AN EXCIPIENT IN PHARMACEUTICAL FORMULATIONS, 

ESPECIALLY AS DISINTEGRANT AND BINDER. 

 A STUDY COMPARED NATIVE TARO STARCH AND CITRATE MODIFIED TARO STARCH AS TABLET 

DISINTEGRANTS (IN PARACETAMOL TABLETS BY WET GRANULATION). THE RESULTS SHOWED THAT 

BOTH NATIVE AND MODIFIED TARO STARCH PERFORMED WELL, WITH DISINTEGRATION EFFICIENCY 

BETTER THAN THAT OF STANDARD CORN STARCH IN SOME TESTS.  

 TARO STARCH HAS SMALL GRANULE SIZE AND GOOD SWELLING PROPERTIES; MODIFIED VERSIONS (E.G. 

VIA CITRIC ACID) MIGHT FURTHER ENHANCE DISINTEGRATION AND DISSOLUTION CHARACTERISTICS.  

MECHANISMS: 

 AS A DISINTEGRANT, TARO STARCH ABSORBS WATER RAPIDLY, SWELLS, AND CAUSES TABLET MATRIX 

TO BREAK APART TO ENHANCE DISSOLUTION. 

 AS A BINDER (THOUGH LESS DATA), STARCH CAN SERVE TO HOLD GRANULES/PARTICLES TOGETHER 

DURING TABLET FORMATION, PARTICULARLY WHEN MODIFIED OR COMBINED WITH BINDING AGENTS. 

ADVANTAGES: 

 READILY AVAILABLE, EDIBLE, NON-TOXIC. 

 POSSIBLY MORE SUSTAINABLE / LOCAL THAN IMPORTED STARCHES IN MANY REGIONS. 

 POTENTIAL FOR COST SAVINGS OR IMPROVED PROPERTIES DEPENDING ON MODIFICATION.39 

BIOETHANOL PRODUCTION FROM TARO STARCH 

BIOETHANOL PRODUCTION FROM TARO STARCH/WASTE IS A PROMISING BIOENERGY USE, ESPECIALLY 

USING PARTS OF PLANTS OR CULTIVARS NOT MEETING FOOD STANDARDS. 

 A STUDY USED TARO WASTE (MAINLY PEELS WITH STARCH RESIDUES) AS CARBON SOURCE, WITH 

KLUYVEROMYCES MARXIANUS K21 (THERMO-TOLERANT YEAST). IN FLASK STUDIES SSF (SIMULTANEOUS 

SACCHARIFICATION AND FERMENTATION) AT OPTIMAL CONDITIONS (170 G/L TARO WASTE, ETC.) 

YIELDED ~48.98 G/L ETHANOL, PRODUCTIVITY ~2.23 G/L/H AFTER 22 HOURS; IN A 5-L BIOREACTOR, 

~43.78 G/L ACHIEVED, ~94.2% THEORETICAL YIELD. 

 ANOTHER RECENT STUDY EVALUATED TARO (BOTH WITH PEEL AND WITHOUT) USING ULTRASOUND-

ASSISTED ENZYMATIC HYDROLYSIS (Α-AMYLASE + GLUCOAMYLASE), THEN FERMENTATION BY 

SACCHAROMYCES CEREVISIAE. ULTRASOUND PRETREATMENT SIGNIFICANTLY IMPROVED REDUCING 

SUGAR RELEASE; ETHANOL YIELD INCREASED BY ABOUT 35% IN TREATED SAMPLES COMPARED TO 

UNTREATED.40,41 
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MECHANISMS / PROCESS STEPS: 

 STARCH IN THE SUBSTRATE IS GELATINIZED / HYDROLYZED TO SUGARS VIA ENZYMES (AND/OR 

PHYSICAL PRETREATMENTS LIKE ULTRASOUND) → FERMENTATION BY YEAST → ETHANOL. 

 PRETREATMENT (ULTRASOUND ETC.) HELPS IN DISRUPTING STARCH GRANULES, INCREASING SURFACE 

AREA FOR ENZYMATIC ATTACK. 

 USE OF WASTE/TARO PEELS IMPROVES RESOURCE EFFICIENCY AND REDUCES WASTE.42 

SAFETY, TOXICOLOGY, AND ANTINUTRITIONAL FACTORS 

PRESENCE OF OXALATES AND THEIR EFFECTS 

TARO PLANTS, PARTICULARLY THE LEAVES AND STEMS, CONTAIN SIGNIFICANT LEVELS OF OXALATES, 

PRIMARILY IN THE FORM OF CALCIUM OXALATE CRYSTALS. THESE COMPOUNDS CAN POSE HEALTH RISKS 

IF CONSUMED IN LARGE QUANTITIES WITHOUT PROPER PREPARATION. 

 OXALATE CONTENT: THE TOTAL OXALATE CONTENT IN TARO LEAVES CAN RANGE FROM 433.8 TO 856.1 

MG PER 100 G OF WET MATTER, WITH SOLUBLE OXALATES CONTRIBUTING TO A PORTION OF THIS TOTAL  

 HEALTH IMPLICATIONS: OXALATES CAN INTERFERE WITH CALCIUM ABSORPTION AND MAY CONTRIBUTE 

TO THE FORMATION OF KIDNEY STONES. ADDITIONALLY, THE PRESENCE OF CALCIUM OXALATE 

CRYSTALS CAN CAUSE IRRITATION IN THE ORAL MUCOSA AND DIGESTIVE TRACT IF THE PLANT MATERIAL 

IS CONSUMED RAW OR INADEQUATELY PROCESSED.43,44 

METHODS FOR DETOXIFICATION 

SEVERAL TRADITIONAL AND SCIENTIFIC METHODS HAVE BEEN IDENTIFIED TO REDUCE THE OXALATE 

CONTENT IN TARO, MAKING IT SAFER FOR CONSUMPTION. 

SOAKING 

 PROCEDURE: SOAKING TARO LEAVES IN WATER FOR EXTENDED PERIODS CAN LEACH OUT SOLUBLE 

OXALATES. 

 EFFECTIVENESS: SOAKING FOR 18 HOURS HAS BEEN SHOWN TO REDUCE SOLUBLE OXALATE CONTENT 

BY APPROXIMATELY 26%, WITH NO SIGNIFICANT CHANGE IN INSOLUBLE OXALATES. 

 ADDITIONAL FINDINGS: COMBINING SOAKING WITH DRYING FURTHER DECREASES OXALATE LEVELS; 

FOR INSTANCE, SOAKING AND DRYING TARO LEAVES REDUCED OXALATE CONTENT FROM 43 MG/100 G 

TO 4.2 MG/100 G.45 

BOILING 

 PROCEDURE: BOILING TARO LEAVES OR STEMS CAN SIGNIFICANTLY REDUCE OXALATE CONTENT. 

 EFFECTIVENESS: BOILING FOR 20 MINUTES HAS BEEN REPORTED TO DECREASE SOLUBLE OXALATE 

CONTENT BY UP TO 79.6% IN TARO STEMS. 

 CONSIDERATIONS: WHILE BOILING IS EFFECTIVE, IT IS ESSENTIAL TO ENSURE THAT THE COOKING TIME 

IS ADEQUATE TO ACHIEVE SIGNIFICANT OXALATE REDUCTION.46,47 

CALCIUM SALT TREATMENT 

 PROCEDURE: SOAKING TARO CORM CHIPS IN CALCIUM SALT SOLUTIONS (E.G., CALCIUM CHLORIDE) CAN 

FACILITATE THE FORMATION OF INSOLUBLE CALCIUM OXALATE, WHICH IS LESS BIOAVAILABLE. 

 EFFECTIVENESS: SOAKING IN A 5% CALCIUM CHLORIDE SOLUTION FOR 60 MINUTES REDUCED SOLUBLE 

OXALATE CONTENT FROM 294.3 MG/100 G TO 35.1 MG/100 G. 

 ADDITIONAL INSIGHTS: THIS METHOD NOT ONLY REDUCES OXALATE LEVELS BUT ALSO ENHANCES THE 

NUTRITIONAL QUALITY BY INCREASING CALCIUM BIOAVAILABILITY.48,49 
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FERMENTATION 

 PROCEDURE: FERMENTATION INVOLVES THE USE OF MICROORGANISMS TO DEGRADE OXALATES OVER 

TIME. 

 EFFECTIVENESS: FERMENTATION HAS BEEN IDENTIFIED AS AN EFFECTIVE METHOD TO REDUCE SOLUBLE 

OXALATE CONTENT, PARTICULARLY WHEN COMBINED WITH OTHER PROCESSING TECHNIQUES. 

 CONSIDERATIONS: THE SUCCESS OF FERMENTATION DEPENDS ON FACTORS SUCH AS MICROBIAL STRAIN, 

FERMENTATION DURATION, AND ENVIRONMENTAL CONDITIONS.50 

TABLE 1 — SUMMARY OF OXALATE REDUCTION METHODS FOR TARO 

METHOD 
TARGET OXALATE 

TYPE 

REDUCTION 

(%) 
REFERENCE 

SOAKING (18 HOURS) SOLUBLE 26% (PUBMED) 

BOILING (20 MINUTES) SOLUBLE 79.6% (SCIRP) 

CALCIUM SALT 

TREATMENT 
SOLUBLE 88% 

(AJFS.JOURNALS.EKB.E

G) 

FERMENTATION SOLUBLE VARIABLE (SCIENCEDIRECT) 

CHALLENGES, RESEARCH GAPS, AND FUTURE PROSPECTS 

NEED FOR MORE CLINICAL TRIALS TO VALIDATE PHARMACOLOGICAL CLAIMS 

WHILE NUMEROUS IN VITRO AND ANIMAL STUDIES HAVE DEMONSTRATED THE PHARMACOLOGICAL 

POTENTIAL OF TARO, THERE IS A SIGNIFICANT LACK OF HUMAN CLINICAL TRIALS TO SUBSTANTIATE THESE 

FINDINGS. FOR INSTANCE, WHILE TARO STARCH HAS SHOWN PROMISE AS A DISINTEGRANT IN TABLET 

FORMULATIONS AND AS A CARRIER FOR BIOACTIVE COMPOUNDS, THESE APPLICATIONS REMAIN LARGELY 

UNVERIFIED IN CLINICAL SETTINGS. THERE IS A PRESSING NEED FOR WELL-DESIGNED HUMAN STUDIES TO 

CONFIRM THE EFFICACY AND SAFETY OF TARO-BASED PHARMACEUTICAL FORMULATIONS. 

GENETIC IMPROVEMENT FOR YIELD, STARCH QUALITY, AND PEST RESISTANCE 

DESPITE ITS WIDESPREAD USE, TARO CULTIVATION FACES CHALLENGES RELATED TO LOW YIELD, POOR 

STARCH QUALITY, AND SUSCEPTIBILITY TO PESTS. ADVANCEMENTS IN GENETIC IMPROVEMENT ARE ESSENTIAL 

TO ADDRESS THESE ISSUES. RESEARCH INTO DEVELOPING TARO VARIETIES WITH ENHANCED STARCH CONTENT, 

IMPROVED QUALITY, AND GREATER RESISTANCE TO PESTS COULD SIGNIFICANTLY BOOST ITS AGRICULTURAL 

AND INDUSTRIAL VALUE. 

EXPLORATION OF NOVEL DRUG DELIVERY SYSTEMS USING TARO STARCH 

TARO STARCH HAS GARNERED ATTENTION FOR ITS POTENTIAL IN PHARMACEUTICAL APPLICATIONS, 

PARTICULARLY IN DRUG DELIVERY SYSTEMS. STUDIES HAVE EXPLORED ITS USE AS A DISINTEGRANT IN TABLET 

FORMULATIONS, DEMONSTRATING ITS ABILITY TO FACILITATE TABLET DISINTEGRATION AND ENHANCE DRUG 

RELEASE PROFILES. ADDITIONALLY, TARO STARCH HAS BEEN INVESTIGATED FOR ITS ENCAPSULATING 

PROPERTIES, SERVING AS A CARRIER FOR PROBIOTICS AND BIOACTIVE COMPOUNDS, THEREBY IMPROVING THEIR 

STABILITY AND CONTROLLED RELEASE. 

HOWEVER, THESE APPLICATIONS ARE PRIMARILY BASED ON IN VITRO STUDIES, AND THERE IS A NEED FOR 

FURTHER RESEARCH TO VALIDATE THESE FINDINGS IN CLINICAL SETTINGS. MOREOVER, EXPLORING THE 

MODIFICATION OF TARO STARCH TO IMPROVE ITS PROPERTIES, SUCH AS PREGELATINIZATION TO ENHANCE 

COMPRESSIBILITY AND FLOWABILITY, COULD FURTHER EXPAND ITS UTILITY IN PHARMACEUTICAL 

FORMULATIONS. 
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TABLE 2  — SUMMARY OF TARO STARCH IN PHARMACEUTICAL APPLICATIONS 

APPLICATION AREA STUDY FOCUS KEY FINDINGS 

TABLET 

DISINTEGRANT 

EVALUATING TARO STARCH AS A 

DISINTEGRANT IN TABLET 

FORMULATIONS 

DEMONSTRATED EFFECTIVE TABLET 

DISINTEGRATION AND ENHANCED DRUG 

RELEASE PROFILES 

ENCAPSULATION OF 

BIOACTIVE COMPOUNDS 

INVESTIGATING TARO STARCH'S 

ENCAPSULATING PROPERTIES FOR 

PROBIOTICS AND BIOACTIVE 

COMPOUNDS 

SHOWED POTENTIAL FOR IMPROVING 

STABILITY AND CONTROLLED RELEASE OF 

ENCAPSULATED COMPOUNDS 

MODIFICATION FOR 

PHARMACEUTICAL USE 

STUDYING PREGELATINIZED TARO 

STARCH AS A DILUENT IN TABLET 

FORMULATIONS 

FOUND THAT INCREASING 

PREGELATINIZATION TEMPERATURE 

IMPROVED COMPRESSIBILITY AND 

COMPRESSIBILITY 

CONCLUSION 

COLOCASIA ESCULENTA (TARO) REPRESENTS A UNIQUE INTERSECTION OF TRADITIONAL MEDICINE AND 

MODERN INDUSTRIAL APPLICATIONS. HISTORICALLY VALUED AS A STAPLE FOOD AND ETHNOMEDICINAL PLANT, 

TARO HAS BEEN UTILIZED IN VARIOUS INDIGENOUS HEALTHCARE SYSTEMS FOR ITS NUTRITIONAL AND 

THERAPEUTIC PROPERTIES. MODERN RESEARCH HAS VALIDATED MANY OF THESE TRADITIONAL CLAIMS, 

DEMONSTRATING ANTIOXIDANT, ANTI-INFLAMMATORY, ANTIMICROBIAL, ANTIDIABETIC, ANTICANCER, AND 

WOUND-HEALING ACTIVITIES. 

BEYOND PHARMACOLOGY, TARO STARCH AND OTHER PLANT COMPONENTS HAVE SHOWN SIGNIFICANT 

POTENTIAL IN PHARMACEUTICAL FORMULATIONS AS EXCIPIENTS, IN THE DEVELOPMENT OF NOVEL DRUG 

DELIVERY SYSTEMS, AND AS BIODEGRADABLE MATERIALS FOR INDUSTRIAL APPLICATIONS. FURTHERMORE, ITS 

APPLICATION IN FUNCTIONAL FOODS AND BIOETHANOL PRODUCTION HIGHLIGHTS THE VERSATILITY AND 

SUSTAINABILITY OF THIS CROP. 

Future research focusing on clinical validation, genetic improvement, and innovative biotechnological 

applications can unlock the full potential of C. esculenta. Its integration into drug discovery, nutraceutical 

development, and sustainable biomaterials underscores its value as a multipurpose crop bridging 

ethnomedicine and modern scientific innovation. 
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