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ABSTRACT 

Dioscorea alata, commonly known as purple yam or water yam, is a widely distributed plant in tropical and subtropical 

regions. It has been traditionally used in various cultures for its nutritional and medicinal benefits. Phytochemical studies on 

Dioscorea alata have led to the isolation of various bioactive compounds, including alkaloids, flavonoids, saponins, steroids, 

and tannins. These phytoconstituents contribute to its pharmacological properties. The pharmacological potentials of 

Dioscorea alata are diverse. Its extracts have demonstrated significant antioxidant, anti-inflammatory, antimicrobial, and 

antidiabetic activities. The presence of anthocyanins and other polyphenolic compounds is linked to its antioxidant properties, 

which help in neutralizing harmful free radicals. Studies also suggest that the plant has antihyperglycemic effects, making it 

beneficial in managing diabetes by improving insulin sensitivity. Additionally, Dioscorea alata has shown hepatoprotective 
effects, offering protection against liver damage caused by toxins. It also possesses immunomodulatory properties, enhancing 

immune system function. The tuber is known for its role in enhancing fertility and is used to support women's health. These 

pharmacological activities, combined with its nutritional profile, highlight Dioscorea alata as a valuable plant for both 

medicinal and dietary purposes. Further research on its active compounds is essential to fully understand its therapeutic 

potential. 
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1. INTRODUCTION 

Dioscorea alata, commonly known as purple yam or water yam, is a species of edible tuberous plant belonging to the family 

Dioscoreaceae. It is widely cultivated in tropical and subtropical regions of the world, especially in Asia, Africa, and the 

Pacific Islands. The plant is highly valued for its starchy tubers, which are rich in carbohydrates and are an important food 

source. Apart from its culinary use, Dioscorea alata is also renowned for its medicinal properties, such as anti-inflammatory, 
antioxidant, and antidiabetic effects. Various bioactive compounds have been isolated from the plant, contributing to its wide 

range of therapeutic potentials. The plant also holds cultural significance in many societies for its role in traditional medicine 

and rituals [1, 2]. 

1. 1. Taxonomy of Dioscorea alata 

Dioscorea alata belongs to the family Dioscoreaceae, a family of flowering plants known for its species of tuberous, climbing 

vines. The taxonomy of Dioscorea alata is as follows [3]: 
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Kingdom Plantae 

Division Angiosperms 

Class Monocots 

Order Dioscoreales 

Family Dioscoreaceae 

Genus Dioscorea 

Species alata. 

Scientific Name Dioscorea alata. 

 

1. 2. Vernacular names: Kaavuth, (Malayalam), Asiatic yam, Greater Yam, White yam (English), Alukam, Raktaluka 

(Sanskrit), Khamalu (Hindi), Kappa-kavali, Siruvalli (Tamil). The Bengali name of Dioscorea alata is "Ratalu” 

2. PLANT MORPHOLOGY OF DIOSCOREA ALATA 

Dioscorea alata (commonly known as purple yam or water yam) is a perennial, climbing vine that exhibits distinct 

morphological features, making it easily identifiable in tropical and subtropical regions. The plant is well-adapted to a variety 

of climates and soil types, typically growing in well-drained, fertile soils [4]. 

(i) Roots and Tubers: Dioscorea alata is most notable for its edible tuberous roots, which are swollen, fleshy, and store 

starch. The tubers can vary in shape, typically cylindrical or irregular, and can grow to significant sizes, with some reaching 

up to 2 meters in length and 3 kg in weight. The tubers have smooth skin and can range in color from white to purple, 

depending on the variety. The flesh of the tuber is generally white or pale, with some varieties exhibiting a deep purple 

coloration due to anthocyanin pigments [5, 6]. 

 Tuberous climbers. Bulbils globose, ovoid or obpyriform, occasionally with rootlets. Leaves opposite or rarely subopposite, 

winged. Flowers creamy-yellow, male spike on axillary branchlets and female spike solitary in axils. Capsule long, broadly 

obcordate. 

(ii) Stem: The plant has a long, twining, and slender stem, which is herbaceous and typically green. The stem is capable of 

climbing using tendrils that help it attach to nearby structures or other plants for support. The stems can grow to a considerable 

length, reaching up to 6 meters or more in optimal growing conditions. 

(iii) Leaves: The leaves of Dioscorea alata are alternate, large, and heart-shaped or ovate with pointed tips. The leaf blade 
is generally smooth or slightly textured, and the leaf margins are entire (not serrated). The leaves are typically bright green, 

and their size can vary significantly, with the longest leaves reaching up to 15 cm in length and 10 cm in width. The leaf 

petiole (stalk) is relatively long [5, 6, & 7]. 

(iv) Flowers: Dioscorea alata produces small, inconspicuous flowers arranged in panicles (clusters) that emerge from the 

leaf axils. These flowers are unisexual, meaning male and female flowers are produced on separate plants (dioecious). The 

male flowers are typically smaller and occur in large, dense clusters, while the female flowers are less numerous and located 

on different plants. The flowers are usually pale green or yellow [6, & 7]. 

(v) Fruits: The fruit of Dioscorea alata is a three-winged capsule that contains small seeds. The seeds are dispersed by wind 

when the capsule opens upon maturing [7].  

(vi) Vines and Growth Habit: The plant's growth habit is that of a climbing vine, with the ability to spread rapidly in 

suitable environments. It uses its tendrils to climb and support itself, often reaching up to 6 meters in height when fully 

mature [5, 7]. 
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Fig-1: Leaves and stem of Dioscorea alata 

 

Fig-2: Flowers of Dioscorea alata 

 

Fig-3: Rhizomes and tubers of Dioscorea alata 

3. NUTRITIONAL AND MINERAL BENEFITS OF RHIZOMES AND TUBERS OF DIOSCOREA ALATA 

(i) High Carbohydrate Content: The tubers of Dioscorea alata are rich in carbohydrates, mainly in the form of starch. This 

makes the plant an important energy source, especially in tropical regions [5]. 

(ii) Rich in Dietary Fiber: Dioscorea alata tubers are a good source of dietary fiber, which aids in digestion, promotes gut 

health, and helps prevent constipation. Fiber also plays a role in regulating cholesterol levels [1]. 

(iii) Minerals (Potassium, Magnesium, and Phosphorus): The tubers contain significant amounts of essential minerals 

such as potassium, magnesium, and phosphorus. These minerals are vital for maintaining heart health, supporting muscle 

function, and promoting bone health [8]. 

(iv) Rich in Vitamin C: Dioscorea alata is a good source of vitamin C, which supports the immune system, aids in the 

absorption of iron, and promotes skin health through collagen production [9]. 

(v) High in B-Vitamins (B1, B2, B6): The plant’s tubers provide B-vitamins such as thiamine (B1), riboflavin (B2), and 

pyridoxine (B6), which are important for energy metabolism and proper functioning of the nervous system [10]. 
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(vi) Antioxidant Compounds (Anthocyanins): The tubers, especially those with purple flesh, are rich in anthocyanins, a 

class of antioxidants that help neutralize free radicals, reducing the risk of chronic diseases such as cancer and cardiovascular 

diseases [3]. 

(vii) Sodium and Calcium Content: The plant also contains sodium and calcium, which are essential for maintaining 

electrolyte balance and bone health, respectively [4]. 

4. MICROSCOPICAL CHARACTERISTICS OF TUBERS AND RHIZOMES OF DIOSCOREA ALATA 

The microscopical examination of Dioscorea alata tubers and rhizomes reveals distinct anatomical features that contribute 

to their unique physical and medicinal properties. These characteristics can be studied through various sections under a 

microscope. 

Cellular Structure of the Tuber: The tuber of Dioscorea alata exhibits a parenchymatous tissue structure, where the cells 

are large, thin-walled, and filled with starch grains. These starch grains appear as highly birefringent bodies under polarized 

light, which are crucial for its nutritional properties [4]. 

Vascular Tissue of the Tuber: The vascular bundles in the tuber are arranged in a circular pattern, with xylem and phloem 

tissues present. The xylem is typically located towards the center of the tuber, while phloem surrounds it. The vascular tissue 

aids in the transportation of nutrients and water, essential for the growth and development of the plant [9]. 

Starch Granules in the Tuber: The starch granules in the tuber of Dioscorea alata are typically oval or polygonal in shape. 

The size and distribution of these starch grains vary depending on the variety of the tuber. Under the microscope, these starch 

granules appear in compact clusters and are a key indicator of the tuber’s high carbohydrate content [8]. 

Rhizome Structure and Texture: The rhizome of Dioscorea alata is characterized by a central, thick, and cylindrical 

structure. The rhizome's internal section reveals numerous cortical cells, which store starch. The vascular bundles are 

arranged radially, providing structural support for the plant [5]. 

Epidermis of the Tuber: The epidermal layer of the tuber is made up of a single layer of thin-walled cells. The cuticle is 

smooth, and there are no glandular structures present. This characteristic is crucial for water retention and preventing 

excessive moisture loss [3]. 

Rhizome Surface: The surface of the rhizome is typically rough with the presence of occasional lenticels, small pores that 

allow gas exchange. This surface feature plays a significant role in the plant's respiration process and growth [11]. 

5. PHYTOCONSTITUENTS ISOLATED FROM DIOSCOREA ALATA TUBERS AND RHIZOMES 

Dioscorea alata contains various bioactive compounds in its tubers and rhizomes. These phytoconstituents are responsible 

for its medicinal and nutritional properties. Below is a list of key phytoconstituents isolated from the tubers and rhizomes of 

Dioscorea alata: 

(i) Flavonoids (Anthocyanins): Dioscorea alata is known for its rich content of flavonoids, particularly anthocyanins, which 

give the purple varieties their characteristic color. These compounds have potent antioxidant properties, help in reducing 

oxidative stress, and contribute to cardiovascular health [1]. 

(ii) Steroidal Compounds (Diosgenin): Diosgenin is a key steroidal saponin isolated from the tubers of Dioscorea alata. 

Diosgenin is of particular interest for its potential in the synthesis of steroid hormones and its therapeutic applications in 

conditions such as hormonal imbalances and menopause [11]. 

(iii) Saponins: Saponins, including diosgenin and other glycosides, have been identified in the tubers. These compounds 

exhibit antimicrobial, anti-inflammatory, and immunomodulatory activities. Saponins also play a role in reducing cholesterol 

levels and promoting heart health [5]. 

(iv) Alkaloids (Dioscorine): Dioscorine is an alkaloid found in Dioscorea alata. It has been reported to possess analgesic 

and anti-inflammatory properties. Although dioscorine is toxic in high doses, its controlled use can provide therapeutic 

benefits [12]. 

(v) Tannins: Tannins are polyphenolic compounds found in the rhizomes and tubers. They exhibit antioxidant, antimicrobial, 

and anti-inflammatory properties and play a role in wound healing and gastrointestinal health [11]. 

(vi) Phenolic Compounds: In addition to anthocyanins, Dioscorea alata contains other phenolic compounds that contribute 

to its antioxidant activity. These phenolics help to mitigate oxidative stress and support overall health [1]. 

(vii) Squalene: Squalene is a triterpenoid compound found in Dioscorea alata. It has demonstrated antioxidant, anti-cancer, 

and skin-healing properties, making it a valuable compound for medicinal use [8]. 
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6. PHARMACOLOGICAL ACTIVITIES OF DIOSCOREA ALATA 

The pharmacological activities of Dioscorea alata have been explored for their potential therapeutic effects, including anti-

inflammatory, anti-cancer, anti-diabetic, antioxidant, and antimicrobial properties.  

(i) Anti-inflammatory Activity: Several studies have shown that Dioscorea alata has anti-inflammatory properties due to 

the presence of various bioactive compounds like flavonoids and saponins. These compounds are believed to inhibit the 

production of pro-inflammatory cytokines and enzymes [13]. 

(ii)  Antioxidant Activity 

Dioscorea alata is rich in antioxidants such as phenolic compounds, which are responsible for scavenging free radicals and 

reducing oxidative stress. This contributes to its protective effects against diseases associated with oxidative damage, 

including cardiovascular diseases and cancer [14]. 

(iii)  Anti-diabetic Activity 

Dioscorea alata has shown potential for managing diabetes. The tubers are believed to regulate blood glucose levels, 

potentially through the inhibition of alpha-glucosidase, which reduces the absorption of glucose in the intestines [15]. 

(iv) Anti-cancer Activity 

Dioscorea alata has demonstrated anticancer activity in various studies. The tuber contains compounds that can induce 

apoptosis (cell death) in cancer cells, including those from breast cancer, liver cancer, and colon cancer [16]. 

(v)  Antimicrobial Activity 

Extracts of Dioscorea alata have shown antimicrobial properties against a range of pathogens, including bacteria and fungi. 

The antimicrobial effects are attributed to compounds such as alkaloids, flavonoids, and saponins [17]. 

(vi)  Neuroprotective Effects 

Some studies suggest that Dioscorea alata may have neuroprotective effects, potentially aiding in the treatment of 

neurodegenerative diseases like Alzheimer's and Parkinson's. The compounds in the yam may help reduce 

neuroinflammation and oxidative stress in the brain [18]. 

(vii)  Hypolipidemic and Cardioprotective Effects 

Some research suggests that Dioscorea alata can help in lowering blood cholesterol levels and improving lipid metabolism, 

thus contributing to cardiovascular health [19]. 

(viii)  Hepatoprotective Activity 

Dioscorea alata extracts have been found to have hepatoprotective properties, protecting the liver from damage caused by 

toxins and oxidative stress [20]. 

(ix)  Antidiarrheal Activity 

Dioscorea alata is also reported to possess antidiarrheal properties, potentially due to its ability to reduce gastrointestinal 

motility and secretions [21]. 

7. FUTURE RESEARCH DIRECTIONS 

While current studies highlight the therapeutic potential of Dioscorea alata, much remains to be explored. Future research 

will likely focus on: 

(i) Identifying the specific mechanisms behind its therapeutic effects. 

(ii) Conducting clinical trials to assess its efficacy and safety in humans. 

(iii) Exploring its synergy with other medicinal plants and pharmaceutical agents. 

(iv) Investigating its potential use in personalized medicine for chronic conditions. 

8. CONCLUSION 

The tubers and rhizomes of Dioscorea alata exhibit several key microscopic features such as large parenchyma cells, distinct 

starch granules, and vascular tissues. These structural characteristics are crucial for the plant’s ability to store energy in the 

form of starch, which is essential for its nutritional value. Additionally, Dioscorea alata is rich in a variety of phytochemicals, 

including flavonoids, steroids, saponins, alkaloids, tannins, and phenolic compounds. These bioactive compounds contribute 

to the plant's wide range of health benefits, including antioxidant, anti-inflammatory, antimicrobial, and anti-diabetic 
properties. The pharmacological potential of Dioscorea alata is vast, making it a valuable resource for therapeutic 

applications. Further research on these phytochemicals will aid in unlocking their full therapeutic potential, enhancing the 
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understanding of Dioscorea alata as a multifunctional medicinal plant. Its diverse pharmacological properties highlight its 

promise in addressing various health conditions. 
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