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Abstract

Dioscorea alata, also known as water yam, is an important crop found worldwide. About 600 different
species have been reported worldwide. Many nations, including South America, Africa, Australia, and
the southern United States, cultivate D. alata. D. alata is a member of the Discordance family and has
been demonstrated to possess anti-inflammatory, anti-apoptotic, and antioxidant qualities. Dioscorea’s
metabolites include phenolic chemicals, which reduce sugars, flavonoids, glycosides, saponins,
alkaloids, anthraquinones, proteins, tannins and others like alkali, mucin, allantoin, crude oil, etc.,
crude fiber, catechins, chlorogenic acid, proanthocyanidins, myricetin, diosgenin and sapogenin.
Diosgenin is one of the major steroid glycosides and has been reported to have many activities, such
as anti-diabetic, anti-hypertensive, anti-cancer, anti-inflammatory inflammation and cardioprotective
activity. Diosgenin has antioxidant and anti-apoptotic activities and is beneficial in the treatment of
heart disease. Also, it has been demonstrated that diosgenin increases glutathione, SOD, and catalase
activity while decreasing oxidative stress. Diosgenin has been reported to inhibit apoptosis by reducing
the activity of the pro-apoptotic factor caspase . In addition, bioactive compounds including diosgenin,
anthocyanins, and D. alata tuber dietary fiber can prevent hyperlipidemia by normalizing blood lipids.
Nevertheless, further investigation is required to examine the impact of D. alata on cardiovascular
conditions.
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INTRODUCTION

Dioscorea alata is an herbal plant found naturally in various area of the world, such as tropical area,
Africa, Australia. The North America, Japan, China, Mexico, India, and Nepal sell the plant. D. alata
is a species that grows all over the world. There are about 600 varieties of this plant worldwide. D.
alata’s names are Kath Alu, Banra, Bahra, and is also known as water yam, blood yam, ube or big yam.
The orchid has purple stems, long-stalked wings,
glossy green leaves and yellow—white flowers.
Dioscorea is an annual and perennial climbing
plant. D. alata is the main source of nutrients. The
plant tubers are cylindrical in shape, and the tuber
flesh is white and juicy. These plants, which can
reach 20-30 meters in height, are seasonal plants
with tubers ranging in color from purple to bright
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lavender. D. alata has different contents Arata muaj
diosgenin, diosgenin, diosgenin, choline, mucin,
allantoin, roj raw, crude fiber, catechin, chlorogenic
acid, procyanidins, myricetin, diosgenin, tiab
sapogenin. Asparagus kuj muaj glycosides,
flavonoids,  alkaloids, tannins, triterpenes,
coumarins, cog sterols, steroids, tiab Iwm yam,
magnesium, manganese. D. Multiple
pharmacological kev ua ub no alata, mainly due to
the chemical Dioscorea found in its tissues, has anti-
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diabetic, anti-hypertensive, antioxidant and anti-apoptotic activities, anti-inflammatory, anti-cancer,
anti-inflammatory, cardioprotective, hypolipidemic, hypocholesterolemia activities, etc. [1]. Among
the saponins, diosgenin is the most beneficial substance in Dioscorea and has antioxidant activity. Many
studies have shown the cardioprotective effects of antioxidants because these substances protect the
myocardium from ischemia-reperfusion injury. Other natural antioxidants found in Dioscorea,
diosgenin and diosgenin also protect cells from oxidative stress by blocking ROS formation. The
presence or absence of 27 electroforms characterizes each of the 66 isoenzyme phenotypes or enzyme
types displayed by the four polymorphic enzyme systems (MDH, PGI, SkKDH, and 6PGD). It was
observed that the same type of enzyme was distributed in different regions of Africa and the Caribbean
and different types of enzymes were found in the same region. The diversity of the region in the New
Caledonian germplasm bank was then evaluated and 131 morphotypes were identified from 25
morphological agronomic descriptors (Figure 1) [2].

Figure 1. D. alata tuberous roots.

The types of enzymatic accessions were compared with four major morphotype groups. Tuber
physicochemical properties (percent dry matter, percent starch, total nutrients, protein content,
polyphenolic compounds, phosphorus, potassium and calcium) elements were also analyzed for each
of the 131 accessions and three main chemotypes were identified. There is no relationship between
morphotypes, enzymatic types and chemotypes of accessions grown in different gardens. Many
cultivars exhibit changes in traits, such as anthocyanin pigmentation that may be due to human selection
for somatic mutations. The largest species, D. alata, has a narrow base. However, the genetic changes
present are also due to the old sex, as isozyme patterns suggest [3]. Dioscorea may be a true species and
not the previously reported plant. D. alata has been underestimated due to traditional prejudices that
have ignored the nutritional and agronomic flexibility of this species. Although not cultivated to the
extent of the African species, it has the widest distribution of any cultivated crop worldwide, being
cultivated in Asia, the Pacific Islands, Africa and the West Indies. It is favorable agronomic traits —
such as its high nutritional content, ease of propagation and yield, and capacity to store new tubers for
an extended period — give it a comparative edge in sustainable agriculture. Jerusalem artichokes are not
food in and of themselves. Malnutrition occurs in poor areas where only cereals and other root crops
are consumed as staple foods, and can cause many health problems, including significant health
problems, cognitive impairment, and physical development, especially micronutrient deficiencies.
These further affect academic performance and affect economic growth by reducing work capacity and
life expectancy. These deficiencies are often caused by micronutrient deficiencies, food processing,
and/or malabsorption of food [4].

High intakes of important nutrients combined with low intakes of foods high in micronutrients, such
as fruits, vegetables, meat, and fish, are indicative of a micronutrient-deficient diet. The impoverished,
who favor starchy meals like potatoes, frequently find the latter to be excessively costly. In their
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writings on yams, other authors have also included information regarding nutritional qualities. Food
insecurity has historically been addressed by food protection and supplementation through intervention
programs. Even when successful, beneficiaries are unable to support these activities. A better nutrition-
based approach will be sustainable in combating micronutrient deficiencies. Researchers have focused
on investigating the nutritional quality of foods commonly used in developmental research. This study
investigated the biochemical and nutritional composition of 16 D. alata species to provide scientific
information for use in breeding programs to improve the nutrition of good local staples, such as potatoes

[5].

PHYTO-CHEMISTRY OF DIOSCOREA ALATA

Various parts of Dioscorea scutellariae contain various phytochemicals reported to have biological
potential. The bitter and unpleasant taste of Dioscorea tubers is due to diosgenin A and B and diosgenin,
which are toxic to the nervous system and cause vomiting and diarrhea. The main component of
Dioscorea is diosgenin, which has been shown to have many medicinal functions, such as anti-diabetic,
anti-inflammatory and cardioprotective activity. Diosgenin’s anti-apoptotic and antioxidant qualities
make it useful against heart disorders. Dioscorea also contains discoing, diosgenin, choline, mucin,
allantoin, crude fat, crude fiber, dietary fiber (7%), carbohydrates (5.7), protein (6.0%), amylase (29.5),
Catechins, chlorogenic acid, proanthocyanidins, muyricetin, discoing and sapogenins. Inorganic
substances in tubers include aluminum, vitamin C, calcium, potassium, cobalt, iron, magnesium,
manganese, vitamin B3, PO4, vitamins B2 and B1, selenium, silicon, sodium, tin, and zinc. Biological
compounds in Dioscorea include glycosides, flavonoids, alkaloids, tannins, triterpenes, coumarins,
plant sterols, and steroids [6]. Diosgenin effectively reduces inflammation by reducing inflammatory
cells, such as TNF-a, LT, IL-6, and AST and ALT. Diosgenin reduces oxidative stress and increases
the activity of glutathione, SOD, and catalase, and has been shown to have strong antioxidant and
antiapoptotic effects on cardiovascular disease. Diosgenin has been reported to prevent apoptosis by
inhibiting the activation of the pro-apoptotic factor caspase 9 [7].

PHARMACOLOGICAL APPLICATION OF D. ALATA IN DIFFERENT DISEASES
Cardiovascular Disease

WHO reported that 17.9 million people death occurs due to CVDs in 2016 globally. Various diseased
conditions are responsible for causing heart disease, such as hypertension, diabetes as well as
hyperlipidemia. Males are more prone to heart attack than females. Mostly people of low-income
countries are affected more. Furthermore, from 2017 report, WHO mentioned that 31% global deaths
occur due to heart disease. In England around 34% death were caused due to Coronary vascular disease,
in Europe around 40% deaths due to CVDs. Currently, 80% mortality in developing countries is
reported to be due to CHD. The risk factors associated with CVDs are smoking, alcohol consumption,
diabetes, high blood pressure, high cholesterol level, junk food, atherosclerosis, etc. From US data, it
was found that 30% of deaths in US are due to smoking. According to Barinderjit Kaur, smoking is the
most effective treatment in controlling CAD. For reducing the risk of heart diseases, patients should
concentrate on the food habits, exercise, blood pressure, on lipid profile. Stress is the hall mark of
cardiovascular diseases. Empirically developed dietary inflammatory potential (EDIP) is associated
with obesity, a cardio metabolic risk factor. EDIP can be used for identification of cardiovascular
disease risk factors [8]. The ethanol and water extract of D. purpurea, D. japonica and D. alata have
been reported to reduce the cardiotoxicity against doxorubicin (DOX)-induced myocardial infarction
by reducing the level of TBARS, LDH, ROS and blood pressure. DOX causes oxidative stress, elevated
blood pressure, and caspase 3 activation, all of which result in apoptosis. Dioscorea extracts are found
to be effective in heart disease due to having antioxidant, anti-inflammatory and antiapoptotic activity.
Powdered drug of dioscorea rhizome has reduced oxidative damage in heart and atherosclerosis in
hyperlipidemia. Dioscin from the Dioscorea alata is also effective in myocardial infarction against
streptozocin induced diabetes. Dioscin activates the MAPK pathway and inhibits angiotensin II
activation and protects the heart from myocardial hypertrophy. Diosgenin reduces the inflammatory
mediators, such as TNF-a, NFkB and COX, etc. Steroidal sapogenin of D. alata is effective in
myocardial ischemia reperfusion injury [9].
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Inotropic Activity

Saponin alters the electrical and mechanical activity of myocardium. Saponin also involved in the
formation of new blood vessel from pre—existing blood vessel. Saponin also possesses vasodilatory
activity by stimulating cGMP acting through voltage sensitive Ca®" channels. This results in lowering
calcium in circulation and, therefore, decreases the vasoconstriction due to calcium [10].

Antioxidative Activity

Oxidative stress plays an important function in the pathogenesis of various diseases, such as
neurodegenerative disease like Parkinson’s disease, Alzheimer’s, dementia and cardiovascular disease,
such as atherosclerosis, myocardial ischemia and heart attack, inflammatory disease, such as arthritis,
hepatitis, allergies, inflammatory lung injury and carcinogenesis, metabolic disorder like diabetes
mellitus. Generation of ROS increases the level of TBARS, LDH, CK, MDA and TGF-B1, as well as
increase the level of AST & ALT in liver injury. The dioscin present in D. alata reduces all the
inflammatory parameters and increases the level of SOD, CAT, glutathione and glutathione peroxidase.
The different types of phytoconstituents found in D. alata are saponins, glycosides, flavonoids, tannins,
phenols, etc. The polyphenol in the form of flavonoids in alata shows good antioxidant activity as it has
good free radical scavenging activity. The phenolic compounds found in this plant have been reported
to have number of biological activities like anti-inflammatory, antitumor and antimicrobial including
antioxidant activity. The secondary metabolites of the plant D. alata are phenolic, alkaloids, saponins,
terpenes, lipids, glycosides and carbohydrates. Aluminum chloride method was used to determine the
flavonoids. Steroidal saponin and diosgenin constituents are effective in apoptosis by arresting cell [11].

Antiapoptotic Activity

Apoptosis is the programmed cell death, characterized by the fragmentation of nuclear DNA, and
therefore, apoptotic bodies are formed. Macroscopic characteristics of apoptosis is blebbing; bulge of
the plasma membrane, plasmolysis, karyorrhexis, karyopyknosis, and apoptotic stimulatory factors,
such as bid, bak, bax and caspase-3. The anti-apoptotic factors, like bcl-2 family, acts against apoptosis
and protect the cells from damage. The ethanolic extracts of Dioscorea alata having protective activity
against apoptosis cell death in cardiotoxicity, dioscin, a constituent of D. alata has been reported to
decreases the proliferation of cells and acts against the caspase-3 and caspase-9. Diosgenin also known
to protect the cells from apoptosis. The best process to determine the total number of apoptotic cells in
apoptosis is tunnel assay. Formalin is used as a fixation solution and propidium iodate is used as a stain.
The viable cells will appear as white and damaged cells appear as colored [12].

Anti-Cancer Activity

Diosgenin and dioscin, the main active constituents of Dioscorea alata, are effective in several types
of cancer. The diosgenin exerts anti-tumor activity through intrinsic mitochondrial apoptosis.
Mitochondrial apoptosis occurs due to activation of caspase-9, caspase-3 as well as increase in pro-
apoptotic proteins, such as bak, bax and bid. Diosgenin has been found to reduce pro apoptotic proteins
and enhance the activity of anti-apoptotic proteins. 70% methanolic extract of D. alata is effective in
treatment of cancer and has potential to reduce ROS, as it is a good antioxidant. Furthermore, saponins
in D. alata have outstanding role in destruction of cancerous cells as it interferes with cell division and
growth of cancer cells. As cancerous cells are known to possess more cholesterol levels, diosgenin and
other alkaloids have been found to have chemoprotective action against cholesterol related
inflammation in cancer cells. This chemoprotective function is achieved due to alteration of lipid related
metabolism in cancer cells [13].

Anti-Diabetic Activity

The diosgenin extracts has been reported to possess anti-diabetic and anti-inflammatory activity.
Diabetes is characterized by hyperglycemia, polyuria, polyphagia, weight loss, excessive thirst and
blurred vision. The most prevalent complications due to diabetes are retinopathy, neuropathy, and
nephropathy as well as atherosclerosis and heart attack. Diosgenin and dioscin reduces related
complications due to diabetes. Ethanolic extract of Dioscorea alata has significant effect on diabetes
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mellitus against alloxoninduce diabetes. Allantoin in D. alata have also shown the antidiabetic activity
against streptozocin induced diabetes mellitus. WHO reported that 90% of the population from
developing countries uses traditional drug for primary treatment of diabetes [14].

Anti-Hypertensive Activity

Hypertension is most common disease in developed as well as developing countries. Dioscorin is one
of the chemical constituents of D. alata that has been reported to have antihypertensive activity. Along
with dioscorin, diosgenin is another chemical constituent having anti-hypertensive, anti-inflammatory
and antioxidant activity. Diosgenis is obtained by acidic hydrolysis of glycosides present in D. alata
have been found to possess vaso-relaxing and anti-hypertensive activity [15, 16].

Hyperlipidemic Activity

Diosgenin in D. alata decreases LDL, triglyceride and total cholesterol and increases good
cholesterol HDL. In one study, the crude diosgenin extracts of D. alata tubers have been reported to
improve blood lipid profiles. In this study, the purple yam D. alata diosgenin crude extract exhibit more
improvement in lipid profile than yellow yam. Diosgenin controls hypercholesterolemia and improves
lipid profile as it lowers low density lipoproteins and triglycerides. Diosgenin inhibits cholesterol
synthesis through the inhibition of HMG-CoA reductase. Therefore, both crude extracts of diosgenin
from D. alata have been reported to enhance fecal cholesterol secretion and improvement in blood lipid
profiles [16, 17].

Phylogeny

Dioscorea is thought to have begun in New Guinea around 10,000 bp, but starch has been found in
stone tools from New Guinea archaeological sites and has been dated to 46,000 bp. Its geographic origin
is unknown, but it may have been used more frequently in different regions. DNA markers have been
used to shed light on long-standing, sometimes controversial mysteries. For decades, although the words
are interchangeable, D. alata was formerly believed to be the product of hybridization between two
Asian species (D. alata hamiltonii and D. persimilis). According to AFLP markers, D. alata and D.
nummularia, a species that is restricted to eastern Indonesia and Melanesia, have a similar genetic
background [18]. There are hundreds of species in Melanesia, making it a very diverse place. D. alata
is closely related to D. hamiltonii and D. nummularia, according to DNA phylogeny. Nevertheless,
DNA research continues to indicate that D. alata and D. calcicola are closely related. D. alata shares a
close relationship with D. calcicola, D. fordii, and D. glabra. This group did not include D. nummularia
or Hamiltonii DNA markers revealed that D. alata is more closely related to D. oppositifolia in India
than to D. alata in Hamiltonii, while it was linked to D. persimilis in China, D. polystachya (sometimes
called D. japonica, D. opposita, or D. hamiltonii, D. oppositifolia) and D. glabra. This choice just serves
to increase the overall uncertainty, as many studies indicate that some taxes are extremely similar and
might not be separate species. Although the huge fruit is primarily seen in Africa, it is undoubtedly an
Asian variant [19].

REQUIRED PLANTING MATERIAL

To test a variety denomination for registration under the Protection of Plant Varieties and Farmers’
Rights (PPV&FR) Act, 2001, the Protection of Plant Varieties and Farmers’ Rights Authority
(PPV&FRA) will determine the time, location, quantity, and quality of the plant material needed.

1. When sending such material from a nation other than India, applicants must ensure that they
comply with all customs and quarantine requirements outlined in the applicable national laws
and regulations.

2. Tubers are to be used to supply the substances. Ten healthy tubers weighing between 750 and
1100 grams each, free of sprouts and epidermal damage, should be the bare minimum of planting
material that the applicant provides. The tubers must be properly labeled and packaged in a cotton
fabric bag.

3. The planting material provided must be robust, free from pests and diseases, and certified to have
the maximum genetic stability and uniformity among propagated material, among other qualities.
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4. Unless specifically requested by the Authority’s Registrar, the plant material should not have
received any chemical or biophysical treatment that would alter the expression of the variety’s
features. If it has received treatment, comprehensive information about that treatment must be
given [20-22].

Testing Process

1. DUS testing typically lasts at least two separate, comparable growing seasons with two consecutive
plantings, the second of which is replanting using the first season’s harvested plant material or in
accordance with the candidate variety’s agroclimatic conditions.

2. Typically, the test must be carried out at least twice. The variety will be considered for additional
inspection at a third suitable test site or under a unique test protocol upon the applicant’s express
request if any critical traits of the candidate variety are not visible at these sites.

3. The field testing must be conducted in an environment that supports the normal development and
manifestation of every test characteristic. The plot must be large enough to allow for the removal
of plants or portions of plants for measurement and observation without affecting the remaining
observations of the standing plants until the end of the growing season.

4. About 25 plants in each test, spread across three replications, must be planted in the plot size (4.5
m X 4.5 m) and planting area indicated below. It is only possible to employ distinct plots for
measurement and observation if they have undergone comparable environmental conditions.

5. The test location’s environmental conditions must be shared by all replications [23—-25].

CONCLUSIONS

On average, the biochemical composition of D. alata was compared with that reported in the
literature. Its moisture and protein content are very high compared to other root crops. Sugar and starch
levels are 3.6-11.0% and 60.3—74.4%, respectively. In some experimental cultivars, TDF content is as
high as 11%. Phosphorus, calcium, potassium, zinc, manganese, and copper are all abundant in tubers,
Though it is low in sodium. The results show that D. alata species can be a good source of nutrients for
consumers and can also be useful in food and nutrition use. Significant changes were observed among
animals, indicating the potential for improvement through breeding in promising animal breeding.
Saponins, flavonoids, polyphenols and tannins have been reported to have hypolipidemic, antidiabetic,
anticancer, antiapoptotic, antihypertensive, and anti-inflammatory properties for various diseases,
antibiotics, diseases, antibiotics, antibiotics and anti-inflammatory drugs. As a result, it may be a
suitable substitute for synthetic medications in the management of numerous illnesses.
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