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ABSTRACT 

 

The present study on Boerhaavia diffusa (Punarnava) provides essential pharmacognostic and 

phytochemical data necessary for its accurate identification and standardization. Detailed 

macroscopic and microscopic examinations highlighted characteristic morphological traits, 

including distinctive leaf patterns, root morphology, and key anatomical features such as 

vascular tissues, calcium oxalate crystals, and starch granules. These diagnostic markers are 

valuable for confirming authenticity and preventing adulteration of the crude 

drug.Phytochemical analysis revealed the presence of various biologically active compounds, 

including alkaloids such as punarnavine, along with flavonoids, glycosides, tannins, steroids, 

triterpenoids, and phenolic constituents. The occurrence of these metabolites supports the 

plant’s established therapeutic relevance in traditional medicinal systems, especially Ayurveda, 

where it is widely recognized for its diuretic, anti-inflammatory, hepatoprotective, and 

immunomodulatory properties.Overall, the study reinforces the medicinal importance of 

Boerhaavia diffusa and offers foundational information for developing quality control 

standards. The integration of pharmacognostic evaluation with phytochemical profiling ensures 

better assurance of purity, safety, and efficacy in herbal preparations. Future investigations 

focusing on isolation, structural characterization, and detailed pharmacological assessment of 

its active principles are necessary to validate its therapeutic potential and advance its 

application in evidence-based herbal medicine. 
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INTRODUCTION 

 

Botanical Description 

 

 Family: Nyctaginaceae 

 Common Names: Punarnava (Sanskrit), Red Spiderling (English), Mulaithi (Hindi) 

 Growth Habit: A perennial herb that creeps or trails, with slender, spreading stems. 
 Leaves: Simple, arranged oppositely or sub-oppositely; shapes range from ovate to 

lanceolate, with smooth margins. 

 Flowers: Small, pink to purplish, appearing in clusters at the leaf axils. 

 Fruit: Tiny, one-seeded utricles. 

 Root: Thick, fleshy, and creeping; recognized as the plant’s most therapeutically 

important part. 



Distribution and Habitat 

 

 Naturally found in tropical and subtropical zones of India, Africa, and Southeast Asia. 

 Commonly grows along roadsides, in wastelands, and in cultivated areas. 

 Prefers sandy or loamy soil, well-drained conditions, and moderate sunlight for 

optimal growth. 
 

 

A Twig of Plant Boerhaavia diffusa 

 

Phytochemical Composition 

 

Boerhaavia diffusa is rich in biologically active compounds that underlie its medicinal 

potential: 

 

 Alkaloids: Includes punarnavine, which exhibits anti-inflammatory and 

immunomodulatory activity. 

 Flavonoids: Such as quercetin and kaempferol, acting as antioxidants. 

 Glycosides: Support diuretic and liver-protective effects. 

 Steroids & Triterpenoids: Display anti-inflammatory and anticancer properties. 

 Phenolic Compounds & Tannins: Contribute to antioxidant, antimicrobial, and 

wound-healing activities. 

 

Pharmacological Activities 

 

 Diuretic: Enhances urine output, beneficial for urinary and kidney-related disorders. 

 Hepatoprotective: Shields the liver from toxins and aids hepatic function. 

 Anti-inflammatory & Analgesic: Alleviates inflammation and pain. 
 Immunomodulatory: Boosts immune function, potentially helpful in chronic 

conditions. 

 Antioxidant: Neutralizes free radicals, preventing oxidative damage. 

 Anti-diabetic: Helps regulate blood glucose levels. 
 Antimicrobial & Antiviral: Effective against certain bacterial, fungal, and viral 

pathogens. 

Traditional and Folk Uses 

 

 Roots and leaves serve as rejuvenating tonics (Rasayana) in Ayurveda. 

 Used to manage edema, jaundice, digestive disorders, urinary problems, and anemia. 

 Employed in preparations targeting liver health, inflammation, and respiratory 

ailments. 



 Considered a blood purifier and commonly incorporated into detoxifying herbal 

regimens. 

 

Pharmacognostic Features 

 

 

 Macroscopic: Creeping stems, fleshy roots, and pinkish-purple flowers. 
 Microscopic: Contains vascular bundles, calcium oxalate crystals, starch grains, and 

trichomes in leaves and roots. 

 These characteristics are crucial for authenticating the plant and ensuring quality 

control of herbal products. 

 

Boerhaavia diffusa, commonly called Punarnava, is an important medicinal herb widely 

used in Ayurveda and traditional medicine. It is recognized for its diuretic, 

hepatoprotective, anti-inflammatory, antioxidant, and immunomodulatory effects. 

Conducting pharmacognostic and phytochemical investigations is essential for proper 

identification, standardization, quality assurance, and scientific validation of its therapeutic 

properties. 
 

 

Microscopical of Leaf of Boerhaavia diffusa 

 

2. Pharmacognostic Studies 



2.1 Macroscopic Features 

 

 Habit: Perennial creeping or trailing herb with slender stems. 

 Leaves: Simple, opposite or sub-opposite, ovate to lanceolate, with smooth margins. 

 Flowers: Small, pink or purplish, arranged in axillary clusters. 

 Fruit: Tiny, one-seeded utricles. 

 Root: Thick, fleshy, and creeping; considered the main medicinal part of the plant. 

 

2.2 Microscopic Features 

 

 Root: Exhibits well-developed xylem and phloem, along with starch granules and 

calcium oxalate crystals. 

 Stem: Shows an epidermis with trichomes, cortical parenchyma, and vascular bundles 

arranged in a ring. 

 Leaf: Comprises upper and lower epidermis, palisade and spongy parenchyma, 

vascular bundles, and trichomes. 

 

2.3 Physicochemical Parameters 

 

 Ash Values: Total ash, acid-insoluble ash, and water-soluble ash indicate the purity 

and presence of inorganic matter. 

 Extractive Values: Alcohol and water-soluble extractives help quantify 

phytoconstituents. 

 Moisture Content: Determines stability and shelf-life of the crude drug. 

 

Phytochemical Analysis of Boerhaavia diffusa 
 

 

Physicochemical Parameters of Boerhaavia diffusa 

 

Standard tests recommended by WHO and the Indian Pharmacopoeia for herbal drugs can be 

applied to Boerhavia diffusa: 

 

Parameter Observed Range / Notes 

Moisture content (loss on drying) Typically 6–10% 

Total ash Usually 7–12% of dry weight 

Acid-insoluble ash Around 1–3% 

Water-soluble ash About 3–5% 



Parameter  Observed Range / Notes 

Alcohol-soluble extractive Between 12–18% 

Water-soluble extractive Typically 15–22% 

pH of 1% aqueous solution Ranges from 5.5 to 6.5 

Foreign matter Should not exceed 1% 

 

These parameters help in assessing the purity, quality, and potential adulteration of the herbal 

material. 

 

Phytochemical Profile 

 

Boerhavia diffusa contains a variety of bioactive compounds. Qualitative screening indicates 

the presence of: 

 

 Alkaloids (e.g., punarnavine) 

 Flavonoids (such as quercetin and kaempferol derivatives) 

 Glycosides (including punarnavosides) 

 Saponins 

 Tannins and phenolic compounds 

 Sterols and triterpenoids 

 

Quantitative analysis provides approximate concentrations for major constituents: 

 

Phytochemical Approximate Content 

Total flavonoids 0.5–1.2% w/w 

Total phenols 1.5–2.5% w/w 

 

 

These pharmacognostic and physicochemical parameters are vital for authentication, quality 

control, and detection of adulteration. 

 

3. Phytochemical Studies 

 

3.1 Primary Phytoconstituents 

 

 Alkaloids: Punarnavine – exhibits anti-inflammatory and immunomodulatory 

activity. 

 Flavonoids: Quercetin and kaempferol – act as antioxidants. 

 Glycosides: Contribute to diuretic and hepatoprotective effects. 

 Steroids & Triterpenoids: Provide anti-inflammatory and anticancer properties. 
 Phenolic Compounds & Tannins: Possess antimicrobial, antioxidant, and wound- 

healing activities. 

 

3.3 Significance of Phytochemical Profiling 

 

 Confirms the presence of bioactive molecules responsible for therapeutic effects. 

 Assists in standardizing herbal formulations. 



 Provides baseline information for further isolation and pharmacological evaluation of 

active constituents. 

 

4. Pharmacological Relevance 

 

 Diuretic: Increases urine output, aiding kidney and urinary health. 

 Hepatoprotective: Shields the liver from toxins. 

 Anti-inflammatory & Analgesic: Reduces inflammation and pain. 

 Immunomodulatory: Enhances immune response, useful in chronic diseases. 

 Antioxidant: Scavenges free radicals, protecting tissues from oxidative damage. 

 Anti-diabetic: Helps regulate blood glucose levels. 

 Antimicrobial & Antiviral: Shows efficacy against various bacteria, fungi, and 

viruses. 

 

5. Traditional Uses 

 

 Roots and leaves are used as rejuvenating tonics (Rasayana). 

 Treats edema, jaundice, digestive disorders, urinary problems, anemia, and liver 

ailments. 

 Used in respiratory disorders and as a blood purifier. 

 

Pharmacognostic and phytochemical studies of Boerhaavia diffusa provide a comprehensive 

framework for its identification, quality assurance, and therapeutic validation. 

 

 Pharmacognostic evaluation ensures authenticity through detailed macroscopic, 

microscopic, and physicochemical analyses. 

 Phytochemical profiling confirms the presence of key bioactive compounds such as 

alkaloids, flavonoids, glycosides, and phenolics, supporting its medicinal applications. 

 

These studies are essential for the development of standardized herbal preparations. 

Further research is recommended to isolate, characterize, and pharmacologically evaluate the 

active constituents to strengthen evidence-based applications of this plant. 
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