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ABSTRACT  

In ancient  medicine, many plants were reported to cure various health problems and ailments. Withania coagulans (W. coagulans) 

Dual, commonly known as 'Indian cheesemaker' or 'vegetable rennet', belongs to the Solanaceae family  and is one of   important 

medicinal plants. W. coagulans Dunal is a  small grayish-white shrub native to the Eastern Mediterranean  to South Asia. It is a  

medicinal plant widely used in many parts of Pakistan and India. In Ayurvedic  medicine, W. coagulans is commonly used in 

diabetics. W. coagulans is also used to treat nervous exhaustion, physical disabilities, insomnia, wasting diseases, stunting in 

children and impotence. The fruits of the plant are said to have sedative, emetic, degenerative and diuretic properties. It is also 

used for liver problems, asthma and cholestasis. Active compounds isolated from plants, especially withanolides, are believed to 

have antibacterial, anti-inflammatory, antitumor, hepatoprotective, antihyperglycemic, cardiovascular, immunosuppressive, free 

radical scavenging, and central nervous system depressant activities. . This review provides a bird's eye view of the biological 

activities of some of the predominantly isolated W. coagulans compounds  and the phytochemical and pharmacological properties 

of  plant extracts. 
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INTRODUCTION  

1.1. Withania coagulans 

  

Withania coagulans (W. Coagulans) Dual belongs to the Solanaceae family  and is one of the most important medicinal plants. 

Withania has his two species, W. somnifera and W. coagulans, distributed from the Eastern Mediterranean  to South Asia. It is 

found in many parts of Pakistan and India. This plant has various names such as 'Akri' or 'Puni-ke-bij' in Hindi, 'Tukhme-kaknaje-

Hindi' in Persian, 'Spiubajja' in Afghanistan, 'Khamjira' in Punjabi, and 'Punirband'. It is called by its local name. "Penir". -ja-

fota' in Sindhi. W. Coagulans Dunal is commonly known as the 'Indian Cheese Maker' or 'Vegetable Rennet' due to the use of the 

fruit and leaves of this plant  as a coagulant. The fruit's curdling properties are attributed to the berry's pulp and skin containing 

an enzyme called withanin that has a curdling effect. Mixing 1 ounce of  W. coagulans fruit with 1 quart of boiling water yields 

1 tablespoon of infusion that can coagulate 1 gallon of milk in just 1 hour. In Pakistan,  W. coagulans fruit is used to curdle milk, 

commonly known as 'paneer'. 
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Ayurveda is the science of life. Plants are a major source of medicine in Ayurveda to treat and prevent disease and maintain a 

healthy life.The use of herbal medicine is India's traditional system  for healing and healing. People used to prefer Chinese herbal 

medicine because modern medicine has many side effects. Traditional medicines are increasingly sought after by traditional 

practitioners and herbalists in the treatment of infectious diseases. Medicinal plants play an important role in the development of 

new drugs,  The fruits of the plant are said to be sweet, sedative, emetic, alternative and diuretic. The combined Ayurvedic 

medicine "Liv 52" is a hepatoprotective herbal preparation containing extracts of Withania coagulans and W. somnifera. It is also 

used for indigestion, flatulence colic, and other intestinal infections. In some parts of  the Pakistani subcontinent, the fruit is used 

as a blood purifier.The twigs are often chewed to brush teeth and the plant's smoke  is inhaled to relieve toothache. In addition, 

W. coagulans is used to treat nervous exhaustion, physical disability, insomnia, wasting disease, growth failure  in children and 

impotence. Its fruits are used for liver problems, asthma and cholestasis. The flowers of the plant help treat diabetes. Roots are 

harvested in the fall and dried for later use 

1.2. Objective of the Work 

Plants are a major source of medicine in Ayurveda for the treatment and prevention of disease and for maintaining a healthy life. 

Plants have been used medicinally since ancient times. Many of the medicinal plants are mentioned in the ancient Ayurvedic 

classics and these plants are still used today to treat various ailments. Withania coagulans Dunal. The shrub is important for the 

curd properties of  its fruit. They are used for this purpose in northwestern India and neighboring countries.  Withania coagulans 

is the most famous medicinal plant in Ayurveda and is well described for physiological and metabolic restoration, anti-arthritis, 

anti-aging, cognitive function, improving the condition of the elderly and recovery from neurodegenerative diseases. has 

pharmacological activity.  Based on the literature review, we planned to conduct a biological screen as follows   

 A study of the  therapeutic efficacy of the whole plant and its extracts, and isolated withanolides 

 

2. LITRATURE REVIEW 

Neelam B. Bare, Pratima S. Jadhav (1) This review article mainly reviews the biological activity of several isolated Withania 

coagulans compounds  and comprehensively discusses their pharmacological significance in the diseases mentioned. to review. 

Withania coagulans (Stocks) Dunal is used to treat nervous exhaustion, physical disabilities, insomnia, debilitating disorders, 

stunting in children and impotence. Its fruits are used for liver problems, asthma and cholestasis. In particular, withanolides 

isolated from  plants have been shown to have antibacterial, anti-inflammatory, antitumor, hepatoprotective, antihyperglycemic, 

cardiovascular, immunosuppressive, free radical scavenger, antimutagenic, and central nervous system depressant effects of 

plants.  

 

Prakash Chandra Gupta (2) In Ayurvedic  medicine, W. coagulans is often used in diabetics. W. coagulans is also used to treat 

nervous exhaustion, disability, insomnia, wasting disease, stunting in children and impotence. The fruits of the plant are said to 

have sedative, emetic, degenerative and diuretic properties. It is also used for liver problems, asthma and cholestasis. 

Antibacterial, anti-inflammatory, anti-tumor, hepatoprotective, anti-hyperglycemic, cardiovascular, immunosuppressive, radical 

scavenger and central nervous system depressant effects are attributed to the active ingredients, especially withanolides isolated 

from plants. This review provides a bird's eye view of the biological activities of some of the predominantly isolated W. coagulans 

compounds  and the phytochemical and pharmacological properties of  plant extracts. 

 

Sudhanshu, Sandhya Mittal, Nidhi Rao, Ekta Menghani (3) Phytochemical screening and antimicrobial activity of namely 

petroleum ether, chloroform, benzene, ethyl acetate, methanol and distilled water extracts of Withania coagulans (Stocks) Dunal 

(Fruit) were tested against various pathogens such as bacteria (Shigella flexneri, Staphylococcus aureus, Salmonella typhi, 

Pseudomonas aeruginosa, Klebsiella pneumonia, Proteus vulgaris, Enterobacter aerogenes) and three fungi( Aspergillus niger, 

Candida albicans, Trichophyton rubrum). Phytochemical screening recorded that redusing sugar and terpenoids are present in all 
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extracts, flavonoid are present methanol and distilled water extract tannin present only in methanol extract and saponins present 

in pet.ether, benzene, chloroform and ethyl acetate extract.    

 

R.R. Bhagwat and I.S. Vaidhya (6) An appropriately designed Novel Drug Delivery System can be a major advance for solving 

the problems related towards the release of the drug at specific site with specific rate. The need for delivering drugs to patients 

efficiently and with fewer side effects has prompted pharmaceutical companies to engage in the development of new drug delivery 

system. This article covers the basic information regarding Novel Drug Delivery Systems and also different types of the same.    

 

Rakesh Maurya, Akanksha and Jayendra (7) Ayurveda emphasizes the use of Withania coagulans, a member of the nightshade 

family. We have identified the chemical composition and pharmacological properties of W. coagulans and its morphology. These 

included the therapeutic effects of the whole plant and its extracts, fractions, and isolated withanolides. Hepatoprotective, anti-

inflammatory, antihyperglycemic, hypolipidemic, free radical scavenger, antibacterial, cardiovascular, central nervous system 

depressant, immunomodulatory, antitumor and cytotoxic activities of WCoaglan is described.    

 

Deepika Mathur, R.C. Agrawal and Vinoy Shrivastava (8) talked about the phytochemical and antioxidant properties of 

methanolic and aqueous extracts from the fruits of Withania coagulans, and  the number of different plant constituents present in 

the plant. , were compared and studied to find out what they are used by. Traditional practitioners deserve attention. 

Phytochemical screening of both  extracts revealed the presence of alkaloids, steroids, phenolic compounds, tannins, saponins, 

carbohydrates, proteins, amino acids and organic acids. Further studies showed higher antioxidant activity in vitro for both  

extracts  compared to standard ascorbic acid, whereas the aqueous extracts showed higher antioxidant capacity compared to the 

methanol extract.    

 

Kaarunya Sampathkumar and Siriporn Riyajan (9) studied that extracts were encapsulated in naturally occurring polymers to 

improve bioavailability. An aqueous extract obtained from the plant W. coagulans was found to produce a glucose-lowering 

effect by stimulating insulin secretion from pancreatic β-cells. Cells treated with the extract had almost a  2-fold increase in 

insulin secretion compared to untreated cells. An extract delivery system  was developed based on electrosprayed chitosan 

nanoparticles coated with food-grade starch. An enteric coating of starch delayed (2.5-fold) the release of the extract in the 

stomach. The bioactivity of the encapsulated extract was  tested in vitro on mouse-derived pancreatic β-cells, and the delivery 

system was found to promote insulin secretion. Finally, an extract-encapsulated oral delivery system was tested in diabetic mice 

and verified to lower blood glucose levels by 60%. 

 

Anam Asghar and Muhammad Naeem Aamir (10) show the comparative efficacy of nanogels using Withania coagulans extract, 

pregabalin alone, and combined gels. The gels produced were then analyzed for conductivity, viscosity, diffusivity, bead size, 

zeta potential, polydispersity index, and TEM. Combined gels heal wounds faster than gels alone. These results indicate that the 

combination gel of plant extracts and drugs can be successfully used in the treatment of burns.    

Several specific  temporally and spatially occurring reactions are involved in the production of secondary metabolites of medicinal 

plants. Changes in environmental factors and introduction of plants into tissue culture can also lead to new and sometimes 

unexpected secondary metabolic profiles (Cordell, 2011). The phytochemistry of Withania species has been extensively studied  

by several researchers, and several groups of chemicals such as steroidal lactones, alkaloids, flavonoids and tannins have been 

identified, extracted, characterized and isolated (Atta- ur-Rahman et al., 1993; Kapoor, 2001).    

To date, over 13 alkaloids, 138 withanolides, and several sitoindosides (withanolides containing a glucose molecule at carbon 

27) have been isolated and described from the aerial parts, roots, and fruits of Withania sp. Subramanian and Sethi, 1969, 1971; 

Budhiraja et al 1983 Velde et al 1983 Neogi et al 1988 Atta-ur-Rahman et al 1993 Choudhary et al 1995 Atta-ur-Rahman et al, 

1998, 1999, 2003. Nur-e-Alam et al., 2003. Mirjalili et al., 2009b. Xu et al., 2011).    

The main chemical constituents of this plant, withanolides, are found mainly  in the leaves and roots, and their concentrations 

usually range from 0.001 to 0.5% dry weight (Kapoor, 2001).   Withanolides are a group of C28 steroid lactones based on the 
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ergostane structure in which C-22 and C-26 are oxidized to form a six-membered lactone ring. The basic structure is called the 

``withanolide skeleton'' (Fig. 2.1) (Tursunova et al., 1977; Glotter, 1991; Alfonso et al., 1993). The withanolide skeleton can be 

defined as 22-hydroxyergostan-26-acid-26,22-lactone. Modifications of the carbocyclic backbone or  side chains lead to many 

new structural variants, including anodizations. 

 

Fig. 2.1 The basic withanolide skeleton. 

 

Plants that accumulate these polyoxygenated compounds have been reported to possess enzymatic machinery capable of oxidizing 

all carbon atoms within the steroid nucleus. A distinguishing feature of withanolides and ergostane-type steroids is the C8 or C9 

side chain with a lactone or lactol ring. Lactone rings are either six- or five-membered rings and are fused to the carbocyclic 

portion of the molecule through a carbon-carbon bond or  an oxygen bridge. Appropriate oxygen substituents can lead to bond 

scission,  new bond formation, ring aromatization, and many other types of rearrangements leading to new structures (Kirson et 

al., 1971; Glotter , 1991; Mirjalili et al., 2009b).   

 

Withanolides are the major bioactive compounds found in both species, although each has several unique withanolides. 

Withaferin A is the major compound found in W. somnifera and coagulin L is found in W. coagulans in large amounts.    

A unique thiodimer of a withanolide called ashwagandanolide was discovered in W. somnifera (Subaraju, 2006). Withanolides 

containing 14,20-epoxide bridges are unique to W. coagulans (Subaraju, 2006). Zhao et al.(2002) isolated five new withanolide 

derivatives together with 14 known compounds from  W. somnifera roots and recently Tong et al. (1) was also reported.    

 

Other compounds of Withania Many other  compounds of W somnifera and W. coagulans have also been reported.  Gupta et al. 

(1996) found alkaloids in all parts of the plant  (roots, fruit, leaves), with the highest levels in the leaves. In another study  nicotine, 

somniferine, somniferinine, withanin, withanine, pseudowithanin, tropin, pseudotropin, 3a-tigloyloxytropane, choline, 

cuscohygrin, dl-isopertierine, and also the new alkaloids anaferine and anhygrin Found in this medicinal plant (Gupta and Rana, 

2007). 

 

Fig. 2.2 Structures of important withanolides: (a) Withaferin A and (b) Withanolide A 
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Total alkaloid content varied between 0.13 and 0.31% (Johri et al., 2005). Apart from these constituents, plants also contain 

chemical constituents such as various amino acids such as acylsteryl glucoside, starch, huntreacotan, dusit, aspartic acid, proline, 

tyrosine, alanine, glycine, glutamic acid, cystine and tryptophan. Iron (gupta and rana, 2007; Hemalatha et al., 2008).    

 

Kaarunya Sampathkumar studied extracts encapsulated in naturally occurring polymers to improve bioavailability. An aqueous 

extract obtained from the plant W. coagulans was found to produce a glucose-lowering effect by stimulating insulin secretion 

from pancreatic β-cells. Cells treated with the extract had almost a  2-fold increase in insulin secretion compared to untreated 

cells. An extract delivery system  was developed based on electrosprayed chitosan nanoparticles coated with food-based starch. 

An enteric coating of starch delayed (2.5-fold) the release of the extract in the stomach. It has been found to stimulate insulin 

secretion. Finally, an extract-encapsulated oral delivery system was tested in diabetic mice and verified to lower blood glucose 

levels by 60%. 

3. PLANT DESCRIPTION 

3.1 Plant Authentication 

 

Fig. No. 3.1.1: Floral diagram of Withania coagulans Dunal 

A- Flowering Shoot 

B- Fruiting Shoot 
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C- Male Flower with corolla opened 

D- Female flower with corolla opened 

E- Berry Partially enclosed in calyx 

F- Seed 

3.2 Withania coagulans Dunal (Flower bud) 

The dried flower buds of Withania coagulans Dunal was collected. 

 

 

Fig. 3.2.1: Plant showing flowers of Withania coagulans Dunal 

 

 

 

Fig. 3.2.2: Dried flowers of Withania coagulans Dunal 
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3.3 Taxonomical classification of Withania coagulans Dunal 

Table 3.3: Taxonomical classification of Withania coagulans Dunal 

Rank Scientific Name and Common Name 

Kingdom Plantae – Plants 

Subkingdom Tracheobionta – Vascular plants 

Superdivision Spermatophyta – Seed plants 

Division Magnoliophyta – Flowering plants 

Class Magnoliopsida – Dicotyledons 

Subclass Asteridae 

Order Solanales 

Family Solanaceae 

Genus Withania 

Species coagulans (L.) Dunal 

 

3.4 Other common names 

Table 3.4: Common names of Withania coagulans Dunal 

Tamil Panir poo 

Hindi Akri, Punir 

English Indian cheese maker, Vegetable rennet 

Punjabi Spin bajja, panir 

Marathi Kaknaj 

Sindhi Punirjafota, Punirband 

Persian Kaknajehindi, Punirbad 

Arabic Javzulmizaja, Kaknajehindi 

Telugu Panneru-gadda 

Urdu Hab kaknaj 

 

3.5 Botanical description and Characteristic feature 

 Macroscopical  

A rigid, grey under shrub, 60-130 cm high 

A rigid grey- tomentose undershrub 0.3-0.95 m. high, branches terete, clothed with dense grey or yellowish white 

tomentum 
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Fig. 3.5.1. Withania coagulans shrub 

 

 Leaves  

2.-5.6 by 1-2.5 cm., lanceolate-oblong, obtuse, entire, clothed with a persistent not easily detachable greyish tomentum, 

of a uniform colour on both sides, thick, more or less rugose, base acute, running down into an often-obscure petiole; 

petiole 6 mm. long but often indistinct 

 Flowers 

Dioecious, in axillary clusters; pedicles 0-6mm. long, deflexed, slender Calyx 6 mm. long, campanulate, clothed with 

fine stellate grey tomentum; teeth triangular, 2.5 mm. long. Corolla 8 mm. long, stellately mealy outside, divided about 

1/3 the way down; lobes ovateoblong, subacute 

 

Fig. 3.5.2. Withania coagulans Flowers 

 

 Male flowers 

Stamens about level with the top of the corolla- tube; filaments 2 mm. long, glabrous; anthers 3-4 mm. long. Ovary 

ovoid, without style or stigma 

 Female flowers 

The stamens barely reach halfway into the corolla tube. The filament is about 0.85mm. Long; anthers smaller than  male 

flowers, ovary ovate, glabrous, glabrous style bald; stigma mushroom-shaped, two layers. 

 Fruits  

Berry 6-8 mm. diam., globose, smooth, closely girt by the enlarged membranous calyx which is scurfy pubescent outside 
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Fig. 3.5.2. Withania coagulans Fruits 

 

 Seeds  

2.5-3mm diam., dark brown, ear shaped, glabrous 

 Flowering period 

From January to April and berries ripen during January to May 

The natural regeneration is from seed 

 Habitat 

It grows as short shrub (35-75 cm) with central stem. This shrub is common Afghanistan and East Indian. It has milk 

coagulating property. It is also found in North West India, in Punjab and in Pakistan. It is also known as Pakistani herb. 

 

3.6  Chemical Constituents 

Berries contain milk coagulating enzyme esterase, free amino acids, fatty oil, essential oil and alkaloids. The essential 

oil was active against Micrococcus pyogenes var. aureus and also shows anthelmintic activity. 

The withanolides, withacoagin, coagulan and withasomidienone have been isolated from plant along with other 

withanolides and withaferin. 3- β-hydroxy-2, 3-dihydrwithanolide E isolated from plant showed significant 

hepatoprotective activity and anti-inflammatory activity equal to hydrocortisone.  

 

4. PHARMACOLOGICAL EFFECTS 

4.1 Cardiovascular effects  

A new withanolide (Mol. wt. 488 6, mp 260-261 degrees) with a unique chemical structure similar to the aglycones of  cardiac 

glycosides  was obtained from the fruit of W. coagulans and  cardiovascular effects were investigated. At a dose of 5 mg/kg body 

weight,  withanolide slightly lowered blood pressure in dogs (34 ± 2.1 mm Hg) and was blocked by atropine, but not by 

mepyramine or propranolol.  Langendorff preparation and ECG studies in rabbits produced myocardial depressant effects. 

However, it produced mild positive inotropic and chronotropic effects in perfused frog hearts. 

4.2 Hepatoprotective effects  

The protective activity of 3β-hydroxy-2,3-dihydrowithanolide F isolated from W. coagulans was tested against CCl4-induced 

hepatotoxicity and the compound was found to have potent protective activity. A comparison of  protective properties showed  it 

to be more active than hydrocortisone on a weight basis22. 

4.3 Immunosuppressive Effects  

Six new  withacoagulins A–F (1–6, respectively) and 10 known withanolides 7–16 were isolated from the aerial parts of W. 

coagulans. These compounds, including  crude extracts of this herb, showed potent inhibitory effects on  T- and B-cell 

proliferation 23 . 

4.4 Diuretic effect   

The diuretic activity of  aqueous extracts of W. coagulans fruit was studied in an in vivo Lipschitz test model with minor 

modifications using furosemide as a standard. Results showed a significant increase in  urine output of 79.12% and 71.02%, 

respectively, at doses of 500 mg/kg and 750 mg/kg body weight  compared to controls. Urinary electrolyte excretion was increased 

at both  doses compared to controls24.    
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4.5 Antimutagenic and anticarcinogenic effects   

The genotoxicity of  herbal medicines is determined by the  presence of plant constituents. W. coagulans contains withanolides, 

known for their antitumor effects, and flavonoids, which have been shown to have antimutagenic and anticarcinogenic effects. 

The underlying mechanisms behind the antimutagenic effects of W. coagulans are still unknown. Antimutagenic effect of W. 

Coagulans fruit extract was examined for cyclophosphamide-induced micronucleus formation in mouse bone marrow cells. The 

result is a single administration of W. coagulans fruit extract at  doses of 500, 1000, and 1500 mg/kg body weight  24 h prior 

induced dose-dependent micronuclei formation  in bone marrow cells of mice  compared with the cyclophosphamide group. was 

significantly prevented.   

4.6 Anti-inflammatory activity   

Various extracts  from the fruit of W. coagulans have been shown to have anti-inflammatory properties Antifungal activity Two 

new withanolides, 14,15β-epoxywithanolide I, 15β-epoxy-1-oxo-wita-3,5,24-trienolide] and 17β-hydroxywithanolide K 

(20S,22R) 14α,17β,20β-trihydroxy-1-oxo-wita-2,5, 24-triene-olide] was isolated from a whole-plant ethanolic extract of  W. 

coagulans and shown to be effective against a variety of potential pathogens.    

4.7 Antimicrobial and Anthelmintic Activity   

The essential oil obtained from the alcoholic extract of the fruit of W. coagulans possesses antimicrobial activity against 

Staphylococcus aureus and Vibrio cholerae, and anthelmintic activity has also been noted.    

4.8 Antihyperlipidemic Activity  

Aqueous extract of Withania coagulans fruit induced hyperlipidemic rats on a high-fat diet and significantly decreased serum 

cholesterol, triglycerides, lipoproteins, and  LPO levels.  A coagulanoloid isolated from the fruit of Withania  coagulans exhibits 

antidyslipidemic effects in mice (Maurya et al. 2008). A hydroalcoholic extract of Withania coagulans dried fruit was potent and 

comparable to atorvastatin in controlling high-cholesterol diet-induced hyperlipidemia in rats. 

4.9 Immunosuppressive Effects 

Withaferin A and withanolide E have been reported to have specific immunosuppressive effects on human B and T lymphocytes 

and mouse thymocytes (Shohat et al. 1978). CoagulinH, a known withanolide, has been studied for its effects on various cellular 

functions associated with the immune response, including lymphocyte proliferation and interleukin-2 (IL-2) cytokine expression. 

These results were compared with prednisolone. Coagrin-H was found to have a potent inhibitory effect on  lymphocyte  

proliferation and  Th-1 cytokine production. Phytohemagglutinin (PHA) inhibition  activated her T-cell proliferation by coagulin-

H (Mesaik et al. 2006). 

4.10 Anti-diabetic effects 

In the past decade, there have been reports of plant extracts showing anti-diabetic properties. Withania coagulans (commonly 

known as paneer dodi), an extract of which has traditionally been used to coagulate milk to make Indian cheese.It is one of the 

plants that has also been used in the medical system. Its numerous therapeutic properties.The use of such extracts in the treatment 

of diabetes may be preferred over existing drugs, especially if they are shown to be more effective and safer. Consumption of the  

extract is traditionally done by soaking the fruit  in water overnight, but the bitter taste and strong odor discourage consumption 

in the amounts necessary  to induce health benefits. 

5. APPLICATIONS 

 Used as emetic, diuretic and antidiabetic   

 Ripe fruit used as sedative, central nervous system depressant and anti-inflammatory   

 Also used in chronic liver damage   

 Leaves as alternative and antipyretic 
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6. CONCLUSION 

The use of W. coagulans as a traditional multipurpose  medicine has spawned several commercial medicines, making Withania  

a highly valuable plant in the pharmaceutical industry. Although the phytochemistry and pharmacology of Withania have been 

extensively studied, there are very limited studies on the toxicity of  extracts of  plant parts in various solvents. There are no such 

reports for W. coagulans. coagulation. There is a need to identify new clinical properties in plants, but more important is the 

identification and isolation of specific compounds responsible for  specific activities. We believe that further advances in  

analytical and isolation chemistry will provide valuable insights into the toxicology and isolation of new compounds, along with 

changes in chemotypes of these two ethnobotanically important species. The availability of micropropagation protocols will help 

preserve the elite germplasm of this genus. Moreover, although transgenic protocols for both plants are well established, efforts 

to increase withanolide or alkaloid levels in plant parts using this approach are lacking. Advances in  transgenic biotechnology 

continue to pave the way for metabolic engineering of useful compounds from W. coagulans. 
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