
International Journal of Creative and Open Research in Engineering and Management    

ISSN: 3108-1754 (Online) 

Volume 02 Issue 07 Jul-2026 | Impact Factor: 3.5 

 

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/                                                                                                              1 

 

"Pharmacognostical and Phytochemical Review of Guduchi" 

Dr. Garima[1]Dr. Ravina[2] Dr. Neha Rani[3] Dr. Naresh Kumar[4]Dr. Amit Sharma[5] 

1. P.G. Scholar, Department of Dravyaguna Vigyan, M.S.M. Institute of Ayurveda, B.P.S.M.V. Khanpur 

Kalan, Sonepat, Haryana, 131305, India, Email: garimanain6@gmail.com, 

2. P.G. Scholar, Department of Dravyaguna Vigyan, M.S.M. Institute of Ayurveda, B.P.S.M.V., Khanpur 

Kalan, Sonepat, Haryana, 131305, India, Email: ravinaarya241@gmail.com, 

3. P.G. Scholar, Department of Dravyaguna Vigyan, M.S.M. Institute of Ayurveda, Khanpur Kalan, Sonepat, 

Haryana, 131305, India, Email: B.P.S.M.V. Email: nehasharma21299@gmail.com, 

4. Associate Professor, Department of Dravyaguna Vigyan, M.S.M. Institute of Ayurveda, B.P.S.M.V., 

Khanpur Kalan, Sonepat, Haryana, 131305, India, Email: nareshbhargav73@gmail.com, 

5. Assistant Professor, Department of Dravyaguna Vigyan, M.S.M. Institute of Ayurveda, B.P.S.M.V., 

Khanpur Kalan, Sonepat, Haryana, 131305, India, Email: dramitsharma@bpswomenuniversity.ac.in , 

 

Abstract - 

Guduchi (Tinospora cordifolia) is an important medicinal plant used 

in traditional medicine systems. This review focuses on the 

pharmacognostical and phytochemical characteristics of Guduchi. 

Information was collected from various scientific sources including 

journals and textbooks. Pharmacognostical evaluation highlights its 

distinct morphological and microscopic features, while phytochemical 

studies indicate the presence of bioactive compounds such as 

alkaloids, glycosides, and terpenoids. These constituents contribute to 

its wide range of therapeutic activities. The review concludes that 

Guduchi is a valuable medicinal plant with significant 

pharmacological potential. 
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Introduction - 

Tinospora cordifolia (Willd.) Hook. f. & Thoms., known commonly  

as Guduchi or Giloy, is a widely recognized medicinal climber that 

belongs to the family Menispermaceae and has been broadly used in 

traditional systems of medicine, particularly in Ayurveda, for centuries.[1]  

Guduchi is distributed through the tropical regions of India and is defined as a large, glabrous, having a 

deciduous climbing shrub with succulent stems and aerial roots.[2]  

In Ayurvedic literature, Guduchi is regarded as a "Rasayana" drug, indicating its rejuvenating (promote 

longevity),  immunomodulatory (strengthen immune system), and disease-preventive properties that 

promotes over all health. [3] 
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The plant holds a significant place in the Indian System of Medicine due to its broad therapeutic uses in 

conditions such as fever, diabetes, skin disorders, and inflammatory diseases.[4] 

Pharmacognostically, T. cordifolia shows distinct macroscopic and microscopic characteristics, including a 

corky bark, mucilaginous stem, and well-developed vascular tissues, which helps in its proper identification 

and standardization.[1] 

Various parts of the plant, mainly stem, roots, and leaves, are utilized medicinally due to their rich content of 

bioactive constituents.[5] 

Phytochemical investigations have revealed that Guduchi contains diverse classes of compounds such as 

alkaloids, glycosides, diterpenoid lactones, steroids, flavonoids, and polysaccharides.[6] 

Phytoconstituents like berberine, tinosporide, cordifoliosides, and syringin contribute significantly to its 

pharmacological activities.[7] 

These bioactive compounds are responsible for a wide range of pharmacological effects, including 

antioxidant, anti-inflammatory, antidiabetic, hepatoprotective, and immunomodulatory activities.[2] 

Modern scientific studies have increasingly validated the traditional claims which are  associated with 

Guduchi through pharmacological and clinical investigations.[8] 

Due to its therapeutic multi- functionality and safety profile, Guduchi has gained a lot of  attention as a 

potential source for the development of novel herbal drugs and dietary supplements. [1] 

Thus, a comprehensive pharmacognostical and phytochemical evaluation of Tinospora cordifolia is essential 

for ensuring its quality, efficacy, and standardization in herbal medicine. 

 

 

https://ijcope.org/


International Journal of Creative and Open Research in Engineering and Management    

ISSN: 3108-1754 (Online) 

Volume 02 Issue 07 Jul-2026 | Impact Factor: 3.5 

 

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/                                                                                                              3 

 

Pharmacognostical Evaluation of Guduchi (Tinospora cordifolia) - 

Pharmacognostical standardization plays a crucial role in ensuring the identity, purity, and quality of herbal 

drugs. Tinospora cordifolia, commonly named as Guduchi, is widely used in traditional medicinal system, 

and its correct identification is essential to avoid adulteration and ensure therapeutic efficacy. 

Detailed macroscopic and microscopic evaluation provides reliable criteria for authentication of the crude 

drug.[9][10] 

Macroscopic Characters 

The stem is the most commonly used part of Tinospora cordifolia. It appears as a long, cylindrical, and often 

twisted structure with a smooth to slightly warty surface. The color ranges from greenish-grey to brown in 

dried samples. The stem shows characteristic lenticels and may bear aerial roots. When fresh, it is succulent, 

but it becomes fibrous upon drying. The taste is distinctly bitter, which is a key identifying feature. [9][11] 

Leaves are simple, alternate, and heart-shaped (cordate), with long petioles.The leaf surface is smooth, and 

the venation pattern is reticulate. These features help in the identification of the plant in its fresh form.[10] 

 

 

Microscopic Characters 

A transverse section of the stem reveals distinct anatomical features useful for identification. The outermost 

layer is a single-layered epidermis, covered with a cuticle. Beneath this lies the cortex, composed mainly of 

parenchymatous cells containing abundant starch grains.The pericycle is represented by discontinuous 

patches of sclerenchymatous cells, which provide mechanical support. The vascular bundles are arranged in 

a scattered manner and are conjoint and collateral. The xylem is well developed, while the phloem is clearly 

distinguishable. Prominent medullary rays are present, extending between vascular tissues. 

The central region consists of a large pith made up of thin-walled parenchymatous cells.Calcium oxalate 

crystals and starch grains are commonly observed and function as an important diagnostic markers.[11][12] 
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Macro-microscopy of                             Entire view of T. S of stem 

Tinospora. cordifolia leaf 

Powder Microscopy 

The powdered drug of Tinospora cordifolia is typically greenish-yellow in color. Microscopic examination 

of the powder shows fragments of parenchyma containing starch grains, lignified xylem vessels with spiral 

and reticulate thickening, and sclerenchymatous fibers. Calcium oxalate crystals are also present and helps in 

confirming the identity of the drug .[10][12] 

 

Powder microscopy of Guduchi satva ( stained with iodine)  

 

Physicochemical Parameters 

Standard physicochemical constants are important for quality control of crude drugs. In Tinospora cordifolia, 

parameters such as total ash, acid-insoluble ash, and extractive values (water-soluble and alcohol-soluble) 

are commonly determined. These values help detect impurities and assess the quality and purity of the plant 

material.[9][13] 
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Fluorescence Analysis 

Fluorescence characteristics of the powdered drug treated with different chemical reagents and observed 

under visible and ultraviolet light. These fluorescence patterns are useful for detecting adulteration and 

ensuring authenticity of the crude drug.[13] 

Pharmacognostical Table of Guduchi 

Parameter Details 

Biological source Dried stem of T. cordifolia 

Family Menispermiaceae  

Common Names Guduchi, Giloy, Amrita 

Part used Stem 

Habit  Climbing Shrub 

 

Macroscopic characters 

Parameters Description 

Stem Shape Cylindrical 

Colour Grey to Green 

Surface Warty with lenticels, longituidinal 

striations 

Fracture Fibrous 

Odour Odourless 

Taste Bitter 

 

Microscopic characters 

Tissue Features 

Cork Thin walled cells 

Cortex  Parenchyma with starch grains 

Vascular Bundles Collateral, Open type 
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Xylem Vessel ,fibers, tracheids present 

Medullary Rays Well - developed 

 

 

Powder Analysis 

Component Observation 

Starch Grains Abundant 

Calcium oxalate crystals  Present 

Fibers Present 

Vessels Spiral Thickening 

 

Phytochemistry of Guduchi (Tinospora cordifolia)  

 Guduchi or Giloy, is a widely used medicinal plant in traditional systems like Ayurveda. It is valued for its 

immune-boosting, anti-inflammatory, and antioxidant properties. These therapeutic effects are mainly due to 

its diverse phytochemical constituents.[14][15] 

Major Phytochemical Constituents 

Guduchi contains several classes of bioactive compounds, which are responsible for its pharmacological 

actions.[15][16] 

1. Alkaloids 

Alkaloids are nitrogen-containing compounds with significant biological activity. Important alkaloids 

present in Guduchi include berberine, palmatine, and magnoflorine.[4][14] 

These compounds shows antimicrobial, anti-inflammatory, and immunomodulatory effects.[4] 

2. Diterpenoid Lactones 

Diterpenoid lactones are among the most important phytoconstituents of Guduchi. 

Examples include tinosporide, cordifolide, and cordifol.[14][17]   

These compounds are known for their anti-inflammatory, antipyretic, and immunomodulatory activities.[17] 

3. Glycosides 

Guduchi contains glycosides such as tinocordiside and cordioside.[4][18] 
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 These compounds contribute to antioxidant and cardioprotective properties.[18] 

4. Steroids 

Steroidal compounds like ẞ-sitosterol and ecdysterone are present in Guduchi.[16][17] 

 These play a role in metabolic regulation and contribute to its anti-inflammatory and adaptogenic effects.[17] 

5. Polysaccharides 

Polysaccharides, including arabinogalactan-type compounds, are key immunologically active constituents of 

Guduchi .[18][19] 

 They enhance immune response by activating macrophages and other immune cells.[19] 

6. Phenolic Compounds and Flavonoids 

Guduchi contains phenolic compounds and flavonoids that exhibit strong antioxidant activity. [4][6]        

These compounds help in scavenging free radicals and reducing oxidative stress.[6] 

7. Other Constituents 

Other phytochemicals present include essential oils, fatty acids, proteins, and micronutrients, which 

contribute to the overall therapeutic potential of the plant.[16][20] 

 

Class of Compounds Constituents  

Alkaloids Berberine, Magnoflorine, Palmatine 

Diterpenoid lactones Tinosporide, Cordifolide, Cordifol 

Glycosides Tinocordiside, Cordioside 

Steroids β - Sitosterol  

Phenolics Phenolic compounds 

Polysaccharides Arabinogalactan Polysacharides 

Flavonoids Quercetin 

Others Lignans, Aliphatic compounds  

Pharmacological Significance 

The phytochemical composition of Guduchi is directly linked to its pharmacological properties. It exhibits 

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

activities are the result of the synergistic action of its various bioactive compounds.[4][15][21] 
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Factors affecting Phyochemistry - 

The biochemical profile of Guduchi is influenced by environmental conditions (soil type, climate, altitude), 

plant maturity, and harvesting season, which affect levels of alkaloids, glycosides, and diterpenoid lactones. 

Post-harvest processing and storage conditions also significantly alter its phytochemical composition and 

bioactive potency.[22][23] 

Conclusion- 

Pharmacognostical evaluation of Tinospora cordifolia provides essential diagnostic features that support its 

identification and standardization. Macroscopic and microscopic characteristics, along with physicochemical 

parameters, serve as reliable tools for ensuring the quality and authenticity of this important medicinal 

plant.Guduchi is a phytochemically rich medicinal plant with a wide range of bioactive compounds such as 

alkaloids, diterpenoids, glycosides, steroids, and polysaccharides. These constituents collectively contribute 

to its therapeutic potential. Understanding its phytochemistry provides a scientific basis for its use in 

traditional medicine and modern drug development. 

Recent Research Updates on Pharmacognosy and Phytochemistry of Guduchi- 

Recent investigations(2023-2025) have markedly expanded the pharmacognostical and phytochemical 

understanding of Tinospora cordifolia, highlighting its standardisation, bioactive profiling, and therapeutic 

relevance.  

1.Advances in Pharmacognostical Evaluation- 

Recent studies highlight improved microscopic and physicochemical standardization of Guduchi stem and 

leaves.Updated analyses confirm diagnostic features such as: 

Presence of mucilage cells and starch grains 

Well-developed vascular bundles with lignified xylem 

Characteristic cork and cortex arrangement 

Modern pharmacognostical work also unite quantitative parameters such as ash values, extractive values, 

and fluorescence analysis to ensure authenticity and detect adulteration. These updated standards are crucial 

for quality control of herbal formulations.[24] 

2. Recent Developments in Phytochemical Profiling 

Current research has revealed a diverse spectrum of secondary metabolites, including: 

Alkaloids (e.g., berberine, magnoflorine) 

Diterpenoid lactones (e.g., tinosporaside) 

Glycosides, steroids, flavonoids, and polysaccharides 

Recent phytochemical analyses using advanced extraction techniques (especially methanolic extracts) 

showed higher concentrations of flavonoids and phenolic compounds, which contribute to strong antioxidant 

potential.[24] 

https://ijcope.org/


International Journal of Creative and Open Research in Engineering and Management    

ISSN: 3108-1754 (Online) 

Volume 02 Issue 07 Jul-2026 | Impact Factor: 3.5 

 

© 2026 The Author(s). Published by IJCOPE Journal. Website: https://ijcope.org/                                                                                                              9 

 

Additionally, newer reviews emphasize the structural diversity and therapeutic relevance of these 

compounds, linking them with multiple biological activities.[25] 

3. Correlation of Phytochemicals with Biological Activity 

Recent studies have focused on connecting phytoconstituents with pharmacological actions: 

Diterpenoids -  immunomodulatory activity 

Alkaloids - anti-diabetic and anti-inflammatory effects 

Phenolics & flavonoids- antioxidant properties  

i. e., tinosporaside has been reported to enhance glucose transport through cellular signaling pathways, 

supporting its anti-diabetic potential.[26] 

4. Emerging Analytical and Extraction Techniques 

Modern research includes: 

High-performance thin-layer chromatography (HPTLC) 

Spectroscopic and chromatographic profiling 

Standardized solvent extraction methods 

These techniques improve marker-based standardization and ensure reproducibility in 

herbal drug development.[27] 

5. Recent Insights into Bioactivity-Oriented Phytochemistry 

Current studies highlight the use of bioactivity-guided fractionation, where phytochemicals are isolated 

based on their therapeutic effects. 

Guduchi extracts have demonstrated: 

Strong antioxidant activity 

Antimicrobial effects against various pathogens 

Immunomodulatory potential 

These findings strengthen the role of phytochemicals as active contributors rather than just chemical 

constituents.[28][29] 

6. Safety, Toxicity, and Standardization Updates 

Recent reviews also address safety evaluation and toxicity concerns, highlighting: 

Generally safe profile at therapeutic doses 

Need for controlled dosage and clinical validation 

Importance of authentication to avoid adulteration 
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This aspect is increasingly highlighted in modern pharmacognostic research.[27] 

7. Research Gaps and Future Directions 

Despite progress, recent literature identifies key gaps: 

Lack of large-scale clinical validation 

Need for isolation of lead compounds 

Limited molecular-level mechanism studies 

Requirement for global standardization protocols 

Future research is focusing on drug development and evidence-based validation of Guduchi 

phytoconstituents.[30] 
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