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ABSTRACT:  

Picrorhiza kurroa, commonly known as Kutki, is a perennial herb with deep roots in traditional 

medicine, particularly in Ayurveda and Unani systems. Indigenous to the Himalayan regions, this 

plant has been extensively studied for its pharmacological activities, including hepatoprotective, 

anti-inflammatory, immunomodulatory, and antioxidant properties. The rhizomes of Picrorhiza 

kurroa contain a rich array of bioactive compounds, such as iridoid glycosides (picrosides I-IV), 

kutkoside, apocynin, and cucurbitacins, which contribute to its therapeutic potential. Additionally, 

its anti-inflammatory and immunomodulatory properties make it useful in managing autoimmune 

diseases, while its antioxidant activity provides protection against oxidative damage in various 

chronic diseases. This review delves into the plant's pharmacognostic activities, chemical 

composition, and the extraction techniques employed for isolating its bioactive compounds, 

emphasizing the need for further research to unlock its full therapeutic potential.  
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1. INTRODUCTION:  

Herbal medicine has played a critical role 

in traditional healthcare systems for 

centuries, with plants like Picrorhiza 

kurroa taking center stage due to their rich 

therapeutic profiles. Commonly known as 

Kutki, Picrorhiza kurroa is a perennial 

herb belonging to the Scrophulariaceae 

family, and it thrives in the high-altitude 

regions of the Himalayas, particularly in 

India, Nepal, Bhutan, and Tibet. It has 

been an integral part of Ayurvedic and 

Unani medicinal systems, known for its diverse  

medicinal properties and its ability to treat a wide range of conditions, from liver disorders to 

autoimmune diseases. The herb has gained significant attention in modern phytopharmacological 

research due to its hepatoprotective, anti-inflammatory, immunomodulatory, and antioxidant 

effects. [1]  

As a plant that grows at elevations between 3,000 and 5,000 meters, Picrorhiza kurroa thrives in 

cold, moist, and rocky environments. Its rhizomes, the most used part of the plant, have been 

utilized for centuries in both local and ancient medicine to treat disorders such as jaundice, 

dyspepsia, asthma, liver ailments, and fever. In fact, Ayurvedic texts describe Picrorhiza kurroa 

as one of the most potent "Tikta" (bitter) herbs, which helps balance the "Pitta" (fire and water) 

and "Kapha" (water and earth) doshas. Its bitter taste reflects its detoxifying properties, particularly 

in treating liver and digestive problems. Over time, the herb has earned a reputation for its ability 

to protect and regenerate liver cells, making it a popular natural remedy for various liver diseases.  

[2]  
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In the realm of modern pharmacology, the interest in Picrorhiza kurroa has extended beyond 

traditional knowledge. As the global healthcare community increasingly looks toward plant-based 

therapies, research into Picrorhiza kurroa has uncovered a broad range of bioactive compounds 

responsible for its therapeutic properties. The rhizome of the plant contains iridoid glycosides— 

primarily picrosides I, II, III, and IV—as well as kutkoside, apocynin, and cucurbitacins. These 

bioactive constituents are responsible for the plant's diverse pharmacological effects, including its 

well-documented hepatoprotective, anti-inflammatory, antioxidant, and immunomodulatory 

properties. [3]  

One of the most critical aspects of Picrorhiza kurroa’s therapeutic application is its 

hepatoprotective activity. With liver diseases on the rise globally due to factors like alcohol 

consumption, viral infections, and drug-induced liver damage, the need for effective 

hepatoprotective agents is becoming increasingly important. Picrorhiza kurroa has shown great 

promise in this area, with both traditional and scientific research supporting its use for liver 

protection and detoxification. Its hepatoprotective properties are attributed to its ability to enhance 

the regeneration of liver cells, reduce oxidative stress, and lower levels of elevated liver enzymes. 

Preclinical studies have shown that the herb can reverse the effects of hepatotoxic agents such as 

carbon tetrachloride, alcohol, and paracetamol, making it a valuable natural therapy for liver 

damage. [4]  

The therapeutic potential of Picrorhiza kurroa extends far beyond its role in liver protection. The 

plant has shown significant anti-inflammatory and immunomodulatory effects, making it an 

effective remedy for autoimmune disorders, chronic inflammatory conditions, and respiratory 

diseases. Picrorhiza kurroa’s ability to modulate immune responses is particularly relevant in the 

management of diseases like rheumatoid arthritis, where overactive immune systems lead to 

inflammation and joint damage. The herb’s active compounds, such as apocynin and picrosides, 

have been shown to inhibit the production of pro-inflammatory cytokines, thereby reducing 

inflammation and improving symptoms in chronic conditions. [5]  

In addition to its anti-inflammatory properties, Picrorhiza kurroa exhibits strong antioxidant 

effects, which are critical for protecting cells from oxidative damage caused by free radicals. 
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Oxidative stress is a common feature of many chronic diseases, including cancer, cardiovascular 

diseases, and diabetes. Picrorhiza kurroa has been shown to neutralize free radicals and prevent 

lipid peroxidation, making it a valuable natural antioxidant. These antioxidant effects, coupled 

with the herb's immunomodulatory and anti-inflammatory properties, have sparked interest in its 

potential role in cancer therapy. Preliminary research suggests that the plant's bioactive 

compounds, particularly cucurbitacins, may inhibit the growth of cancer cells by inducing 

apoptosis (programmed cell death) and reducing oxidative stress. However, further research is 

needed to fully understand its anti-cancer potential. [6]  

Another traditional use of Picrorhiza kurroa that has gained modern scientific validation is its role 

in treating respiratory disorders. In Ayurveda, the herb has long been used to treat asthma, 

bronchitis, and chronic coughs. Modern studies have confirmed that Picrorhiza kurroa exhibits 

bronchodilator and anti-allergic properties, making it effective in relieving symptoms of asthma 

and other respiratory conditions. Androsin, one of the herb's active compounds, has been shown 

to improve lung function by dilating the airways and reducing inflammation in the respiratory 

tract.  

[7]  

While the pharmacological potential of Picrorhiza kurroa is vast, one of the challenges facing its 

modern application is the sustainable harvesting of the plant. Due to over-harvesting and habitat 

destruction, Picrorhiza kurroa is now classified as an endangered species. The high demand for 

this valuable herb, coupled with its slow growth rate and limited availability in the wild, has led 

to concerns about its long-term sustainability. [8] To address this, efforts are being made to 

cultivate the plant in controlled environments and promote ethical sourcing practices. Cultivation 

initiatives not only help preserve the wild populations of Picrorhiza kurroa, but they also ensure 

a consistent supply of the herb for both traditional and modern medicinal uses. [9]  

Despite the challenges associated with sustainable sourcing, Picrorhiza kurroa remains an herb of 

immense therapeutic value, and its inclusion in herbal formulations and supplements continues to 

grow. The global demand for natural and plant-based remedies has highlighted the need for further 

research into the standardization and clinical efficacy of Picrorhiza kurroa. In particular, more 
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clinical trials are needed to establish standardized dosing, safety profiles, and the pharmacokinetics 

of the herb's bioactive compounds. Given the promising results from preclinical studies, there is 

strong potential for Picrorhiza kurroa to be integrated into modern medical systems as a 

complementary or alternative therapy for liver diseases, autoimmune conditions, and respiratory 

disorders. [10]  

2. PICRORHIZA KURROA:  

• Common Name: Kutki, Kutaki [11]  

• Family: Scrophulariaceae, Picrorhiza kurroa belongs to the family Scrophulariaceae, 

which is a family of flowering plants. [12] �  Botanical Synonyms:  

o Picrorhiza scrophulariiflora o Neopicrorhiza scrophulariiflora (closely related 

species often confused with P.  

kurroa)  

o Helleborus kurroa (old classification)  

� Biological Source:  

Picrorhiza kurroa is derived from the rhizomes (underground stems) of the plant Picrorhiza 

kurroa Royle ex Benth, belonging to the family Scrophulariaceae. The plant grows in high-altitude 

regions of the Himalayas, typically between 3,000 and 5,000 meters. [14]  

2.2. Chemical Constituents:  

The therapeutic potential of Picrorhiza kurroa stems from its diverse array of bioactive 

compounds, which primarily include iridoid glycosides and phenolic compounds. The main 

constituents are:  

1. Picrosides: considered the primary bioactive compounds.  

o Picroside I o  Picroside II o  Picroside III o  Picroside IV  

2. Kutkoside  

3. Apocynin  

4. Cucurbitacins (triterpenoids with strong anti-inflammatory and anti-cancer properties)  

5. Androsin (bronchodilator properties)  
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6. Vanillic acid, p-hydroxybenzoic acid, ferulic acid (phenolic compounds with antioxidant 

properties) [15]  

3. Classification of Picrorhiza kurroa: [16]  

Kingdom:  Plantae  

Subkingdom:  Tracheobionta  

Superdivision:  Spermatophyta  

Division:  Magnoliophyta  

Class:  Magnoliopsida  

Subclass:  Asteridae  

Order:  Lamiales  

Family:  Scrophulariaceae  

Genus:  Picrorhiza  

Species:  Picrorhiza kurroa Royle ex Benth  

  

4. METHODOLOGY OF PICRORHIZA KURROA: [17]  

4.1. collection and identification:  

• Geographical Source:  

o Found in the Himalayan regions of India, Nepal, Bhutan, and Tibet, 

growing at altitudes between 3,000–5,000 meters in alpine and sub-

alpine zones.  

o Prefers moist, rocky soil in shady areas.  

• Season and Time of Collection:  

o The roots and rhizomes are harvested during the post-monsoon period 

(September– November) for maximum phytochemical concentration.  

• Morphological Identification:  
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o Picrorhiza kurroa is recognized by its serrated leaves, spikes of pale-

purple flowers, and brownish rhizomes. o Key distinguishing features 

include its creeping rootstock and the presence of rosette leaves.  

• Botanical Authentication:  

o Plant material is compared with authenticated reference samples 

available in herbaria (e.g., National Botanical Research Institute 

(NBRI)).  

o Taxonomic keys and floras are used for species confirmation.  

• Advanced Identification Techniques:  

o Microscopic Analysis: Examination of root and rhizome cross-sections 

for specific anatomical features. o Phytochemical Analysis: Testing for 

marker compounds like picrosides.  

o Molecular Markers: DNA barcoding techniques (e.g., ITS and rbcL 

markers) ensure precise identification.  

By ensuring proper collection and authentication, the quality and efficacy of Picrorhiza kurroa in 

pharmaceutical formulations can be maintained.  

4.2. Morphological Characteristics of Picrorhiza kurroa: [18]  

Feature  Details  

Plant Type  Creeping herb, height 15–30 cm, with a 
welldeveloped rhizome system.  

Roots  

  

Creeping, fibrous, thin, light brown to grayish, 
and bitter in taste.  

Rhizomes  

  

Cylindrical, elongated (10–15 cm long, 1–1.5 
cm thick), wrinkled, rough surface, pale 
yellowish interior, brittle fracture.  
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Leaves  

  

Rosette arrangement, lanceolate to ovate 
shape, serrated margins, 5–15 cm long, 2–5 
cm wide, smooth and shiny on the upper 
surface, bright green color.  

Flowers  

      

  

Spikes/racemes, 10–20 cm long, pale purple 

to lilac, tubular corolla, zygomorphic  

(bilateral symmetry), fused green calyx.  

  

Fruits  Capsules, linear to oblong, 1–2 cm in length, 

dehiscent, splits to release seeds.  

Seeds  Tiny, brownish-black, and numerous.  

Stem  Short, unbranched, herbaceous, green to light 
brown.  

Habitat-Specific Features  Grows in rocky, moist soils of Himalayan 
alpine/sub-alpine regions; creeping growth 
and clustered leaves help adapt to harsh 
climatic conditions.  

These morphological features are critical for distinguishing Picrorhiza kurroa from related species 
and ensuring the authenticity of raw materials for medicinal use. 4.3. Pharmacognostic 
Evaluation of Picrorhiza kurroa: [19]  

Aspect  Subcategory  Details  

Parts Used    Roots and rhizomes  

(primarily), leaves 
(occasionally).  

Habitat    Himalayan region at 3,000– 
5,000 meters altitude, in 
rocky, moist soil.  

Macroscopic 
Characteristics  

Roots and Rhizomes  Creeping, elongated, 
cylindrical; light brown to 
grayish-brown; short and 
brittle fracture; bitter in taste.  
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  Leaves  Lanceolate/ovate with 
serrated margins, green with 

shiny upper surface.  

 

Microscopic Characteristics  Rhizomes  Thick-walled cork cells; 
parenchymatous cortex with 
starch grains and oil globules; 
well-developed vascular 
bundles.  

  Roots  Single-layered epidermis with 
cuticular deposition; 
Casparian strips in 

endodermis; secondary 
growth evident in older roots.  

Physicochemical Analysis  Moisture Content  Approx. 5–8%.  

  Ash Values  Total Ash: 3–5%; Acid- 

Insoluble Ash: 0.5–1%.  

  Extractive Values  Alcohol-Soluble: 10–15%; 
Water-Soluble: 12–18%.  

Phytochemical Screening  Major Constituents  Picroside I and II (iridoid 

glycosides), kutkoside, 
apocynin.  

  Secondary Metabolites  Alkaloids, phenolic 
compounds, flavonoids, 
tannins.  

Chromatographic  

Evaluation  

Thin-Layer Chromatography  

(TLC)  

Used for qualitative analysis of 
picrosides.  

  High-Performance Liquid  

Chromatography (HPLC)  

Determines concentration of 

picrosides I and II for 
standardization.  
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Authentication and  

Adulteration  

Techniques  Molecular and 

chromatographic methods 

prevent adulteration with 

similar species like  

Andrographis paniculata.  

This pharmacognostic evaluation ensures the standardization and quality control of Picrorhiza 

kurroa for therapeutic and industrial applications.  

4.4. Powder Characteristics of Picrorhiza kurroa: [20]  

Category  Details  

Macroscopic Characteristics  

Color  Pale yellowish-brown to light brown.  

Odor  Characteristic aromatic.  

Taste  Strongly bitter.  

Texture  Fine to moderately coarse, depending on 
grinding.  

Microscopic Characteristics  

Starch Grains  Simple, rounded to oval grains with distinct 
eccentric hilum.  

Cork Cells  Brownish polygonal cells from the rhizome's 
outer layer.  

Fibers  Long, slender, lignified with tapering ends.  

Vessels  Reticulate and scalariform thickening, 
characteristic of xylem vessels.  

Calcium Oxalate Crystals  Present as rosettes or clusters.  

Oil Globules  Small, yellowish globules indicating volatile 
oils.  

Parenchyma Cells  Thin-walled, containing starch grains and 
occasional tannin deposits.  
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4.5. Chemical Tests for Picrorhiza kurroa: [21,22]  

Test Name  Procedure  Observation  Inference  

Test for Iridoid  

Glycosides  

Add 2–3 drops of 

ferric chloride 
solution to the 
powdered sample.  

Greenish-blue or dark 

green color  

Presence of iridoid 

glycosides  

 

Test for Phenolic  

Compounds  

Add a few drops of 
ferric chloride 
solution to the 
aqueous extract.  

Blue-black or greenish 
color  

Presence of phenolic 
compounds  

Shinoda Test  

(Flavonoids)  

Add magnesium 
ribbon and 
concentrated HCl to 
the alcoholic extract, 
heat gently.  

Pink or red coloration  Presence of 
flavonoids  

Dragendorff’s  

Reagent Test  

(Alkaloids)  

Add a few drops of 
Dragendorff’s 
reagent to the 
aqueous extract.  

Orange or 
reddishbrown 
precipitate  

Presence of alkaloids  

Test for Tannins  

  

Add a few drops of 

5% ferric chloride 
solution to the 
aqueous extract.  

Dark green or blackish 

color  

Presence of tannins  

Foam Test 
(Saponins)  

Shake the aqueous 
extract vigorously for 
1–2 minutes.  

Persistent frothing or 
foam formation  

Presence of saponins  
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Spot Test (Volatile  

Oils)  

Press a small amount 

of the powdered 
sample on filter 
paper, observe 
transparency.  

Translucent spot 

under light  

Presence of volatile 

oils  

Molisch’s Test 
(Carbohydrates)  

Add Molisch’s 
reagent and 
concentrated sulfuric 
acid along the test 
tube sides  

Violet ring at the 
interface  

Presence of 
carbohydrates  

TLC Test  

(Picrosides)  

Run extract on a TLC 
plate, spray with 
anisaldehyde-sulfuric 
acid reagent.  

Specific spots with 
known Rf values  

Presence of 
picrosides I and II  

HPLC Test  

(Picrosides)  

Analyze sample using 
HPLC with a standard 
reference for 
picrosides I and II.  

Peaks at known 
retention times  

Quantification of 
picrosides I and II  

  

5. PHARMACOGNOSTIC ACTIVITIES OF PICRORHIZA KURROA:  

Picrorhiza kurroa (Kutki) is renowned for its pharmacological properties due to its rich chemical 

composition. The herb has been extensively studied for its therapeutic potential, particularly in 

traditional systems like Ayurveda. Below are detailed descriptions of its key pharmacognostic 

activities:   

5.1. Hepatoprotective Activity:  

One of the most significant pharmacological properties of Picrorhiza kurroa is its hepatoprotective 

effect, making it a crucial herb in the treatment of liver diseases. The hepatoprotective activity is 

attributed to its bioactive compounds, primarily picrosides I and II, kutkoside, and apocynin.  
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• Mechanism of Action:  

o Picrorhiza kurroa prevents damage to hepatocytes (liver cells) caused 

by toxins like carbon tetrachloride, paracetamol, and alcohol.  

o It stimulates liver regeneration and reduces lipid peroxidation, which is 

linked to liver damage. o The herb enhances antioxidant enzyme 

activities such as superoxide dismutase (SOD), catalase, and glutathione 

peroxidase, which protect liver cells from oxidative stress. [23]  

5.2. Anti-inflammatory Activity:  

Picrorhiza kurroa exhibits significant anti-inflammatory activity due to the presence of apocynin 

and cucurbitacins.  

• Mechanism of Action:  

o Apocynin inhibits the production of reactive oxygen species (ROS) by 

blocking the assembly of NADPH oxidase in immune cells, which leads 

to reduced inflammation. o Picrosides and other constituents reduce the 

production of pro-inflammatory cytokines such as TNF-α, IL-1β, and 

IL-6.  

o Apocynin also inhibits the cyclooxygenase (COX) pathway, thus 

reducing the production of pro-inflammatory prostaglandins.   

• Therapeutic  Use:  

This anti-inflammatory activity makes Picrorhiza kurroa useful in treating autoimmune 

disorders such as rheumatoid arthritis, where inflammation is a major pathological feature. 

It also provides relief in conditions like bronchial asthma, where inflammation of the 

respiratory tract is prevalent. [24]  

5.3. Immunomodulatory Activity:  

Picrorhiza kurroa has been shown to modulate the immune system, enhancing the body's defense 

mechanisms while reducing excessive immune responses in autoimmune diseases.  
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• Mechanism of Action:  

o The herb modulates T-cell responses, enhancing the activity of helper T 

cells (Th1 and Th2), which play a role in maintaining a balanced 

immune response.  

o Picrosides stimulate macrophages and increase phagocytic activity, 

improving the body's ability to fight infections. o The herb reduces the 

overactivity of immune cells in autoimmune diseases by inhibiting the 

excessive release of inflammatory cytokines.  

• Applications:  

The immunomodulatory effect is valuable in conditions where the immune system is either 

suppressed (as in chronic infections) or overactive (as in autoimmune diseases like lupus, 

multiple sclerosis, and rheumatoid arthritis). [25]  

5.4. Antioxidant Activity:  

The herb possesses potent antioxidant properties, which help neutralize free radicals and prevent 

oxidative damage.  

• Mechanism of Action:  

o Picrorhiza kurroa increases the production of endogenous antioxidants 

such as glutathione (GSH), superoxide dismutase (SOD), and catalase. 

o The iridoid glycosides (picrosides and kutkoside) prevent lipid 

peroxidation, which is a process where free radicals damage cell 

membranes.  

o The herb's phenolic acids, such as vanillic acid and ferulic acid, 

contribute to its antioxidant properties by scavenging free radicals and 

reducing oxidative stress. [26]  

5.5. Anticancer Activity:  

There is emerging evidence to suggest that Picrorhiza kurroa may have anticancer properties due 

to its bioactive compounds like cucurbitacins.  
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• Mechanism of Action:  

o Cucurbitacins have been shown to inhibit cancer cell proliferation by 

inducing apoptosis (programmed cell death).  

o They disrupt the cell cycle of cancer cells, preventing their uncontrolled 
growth.  

o Additionally, the herb’s antioxidant activity helps reduce oxidative 

stress, which is known to contribute to cancer development. [27]  

5.6. Anti-asthmatic and Bronchodilator Activity:  

Picrorhiza kurroa has been traditionally used in Ayurveda to treat respiratory disorders such as 

asthma and chronic bronchitis.  

• Mechanism of Action:  

o The compound androsin has been found to have bronchodilator effects, 

relaxing the muscles in the bronchial tubes, allowing for easier 

breathing.  

o The herb also has anti-allergic effects, reducing the hypersensitivity 

reactions in the respiratory system that lead to asthma attacks. o By 

reducing inflammation in the airways, the herb helps in managing 

chronic respiratory diseases.  

• Therapeutic  Use:  

This makes Picrorhiza kurroa a useful herb in treating asthma, bronchitis, and other 

respiratory conditions that involve bronchoconstriction and inflammation. [28]  

5.7. Antimicrobial Activity:  

Studies have shown that Picrorhiza kurroa exhibits antimicrobial properties against various 

pathogens.  

• Mechanism of Action:  

o The herb shows activity against a range of bacteria and fungi, potentially 

due to its bioactive phenolic compounds and iridoid glycosides.  

o The antimicrobial effects may be attributed to the herb’s ability to 

disrupt the cell walls of pathogens and inhibit their growth.  
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• Applications:  

Picrorhiza kurroa may be useful in treating infections caused by bacteria, fungi, and 

potentially even viruses, although further research is needed to confirm its antiviral 

potential. [29]  

5.8. Anti-diabetic Activity:  

Recent studies suggest that Picrorhiza kurroa may have anti-diabetic properties, aiding in the 

management of blood glucose levels.  

• Mechanism of Action:  

o The herb helps improve insulin sensitivity and glucose metabolism, 

potentially due to its antioxidant properties, which reduce oxidative 

stress in pancreatic β-cells.  

o The anti-inflammatory and immunomodulatory effects may also 

contribute to improved pancreatic function in individuals with diabetes.  

• Clinical Implications:  

As oxidative stress and inflammation play a significant role in the pathophysiology of 

diabetes, Picrorhiza kurroa could be a beneficial supplement in diabetes management. [30]  

5.9. Gastroprotective and Antidiarrheal Activities:  

The plant has been used traditionally to treat digestive disorders. Animal studies have shown that 

it has protective effects on the gastric lining and helps alleviate symptoms of dyspepsia and 

diarrhea. [31]  

5.10. Dosage Forms and Standardization:  

Picrorhiza kurroa is available in various forms, including powders, extracts, capsules, and 

tinctures. The standardization of picrosides, particularly Picroside I and II, is essential to ensure 

consistent therapeutic efficacy. Most commercial formulations contain standardized extracts with 

2-5% picrosides. [32]  

6. EXTRACTION TECHNIQUES for Picrorhiza kurroa:  

Extraction is a fundamental step in medicinal plant research, serving as the starting point for 

isolating and purifying bioactive compounds. The process involves separating active medicinal 

components from inactive or inert substances within plant tissues by employing specific solvents. 
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During this process, solvents penetrate the solid plant matrix and dissolve compounds based on 

their polarity. The resulting products are complex mixtures of metabolites, which can exist in 

liquid, semisolid, or powdered forms (after solvent removal), intended for either oral or external 

application. [33]  

Standardized extraction techniques aim to isolate the therapeutically effective components while 

discarding unwanted substances. Common extraction methods in pharmaceutical applications 

include maceration, infusion, percolation, digestion, decoction, Soxhlet (hot continuous 

extraction), aqueous-alcoholic fermentation, counter-current extraction, microwave-assisted 

extraction, ultrasound-assisted extraction (sonication), supercritical fluid extraction, and phytonic 

extraction. [34]  

Key factors influencing the quality of the extract include the choice of plant material, the solvent 

used, and the specific extraction method employed. The selection of an appropriate extraction 

method is dictated by the nature of the target compounds and the raw material being processed. A 

typical extraction workflow involves the collection and authentication of plant material, followed 

by drying, size reduction, extraction, filtration, concentration, drying, and reconstitution. [35 

Research on optimized extraction techniques for Picrorhiza kurroa remains limited, making 

comparisons between methods challenging. However, Thani et al. (2018) highlighted that among 

four methods—Soxhlet extraction, refluxing, microwave-assisted extraction, and 

ultrasoundassisted extraction—sonication proved to be the most efficient in terms of time and 

yield. [36]  

7. PURIFICATION TECHNIQUES USED FOR PICRORHIZA KURROA:  

7.1. Thin-Layer Chromatography (TLC) o  Description: A 

simple and rapid technique for preliminary separation and 

identification of compounds.  

o Use: Detects bioactive compounds like picrosides in crude extracts.  

o Advantages: Quick, cost-effective, and easy to use.  
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TLC Study  

Thin Layer Chromatography (TLC) is a technique commonly employed for separating and 

identifying compounds [37]. �  Principle: Adsorption �  Procedure:  

• For Total Methanolic Extract:  

• Mobile Phase:  

1. Chloroform: Hexane: Acetic acid (50:50:1)  

2. Chloroform: Ethyl acetate: Acetic acid (50:50:1)  

• Detecting Agents: Iodine vapors, 

Vanillin-sulfuric acid � For Iridoid Glycosides:  

• Mobile Phase:  

1. Chloroform: Methanol (8:2)  

2. Chloroform: Methanol (9:1)  

 �  Detecting Agent: Iodine vapors  

7.2. Study  

High-Performance Thin Layer Chromatography (HPTLC) is a sophisticated technique used to 

develop reference fingerprints of herbal substances. It is considered one of the most effective 

methods for correlating the botanical identity of herbs with their chemical constituent profiles. 

The HPTLC method is particularly useful for analyzing diverse compounds, including alkaloids, 

glycosides, terpenoids, flavonoids, saponins, resins, coumarins, plant hormones, antibiotics, and 

other natural constituents [38].  

High-Performance Thin Layer Chromatography, also known as Planar Chromatography, offers 

enhanced separation power, precision, and reproducibility compared to classical TLC. Modern 

HPTLC instruments, often controlled by computers, significantly improve the reliability of 

analytical results.  

7. 3.HPTLC Fingerprint Chromatogram of Chloroform Fraction  

• Aim: To develop the HPTLC fingerprint for the chloroform fraction of Picrorhiza 

kurroa.  
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• Chromatographic Conditions:  

• Sample: Chloroform fraction of Picrorhiza kurroa  

• Stationary Phase: HPTLC plates silica gel 60 F254  

• Mobile Phase: Chloroform: Methanol (8:2)  

• Sample Concentration: 10 mg/ml  

• Applied Volume: 2.0 μl, 4.0 μl, and 6.0 μl  

• Development Chamber: Glass twin-trough chamber  

• Development Mode: Ascending  

• Scanning Wavelengths: 254 nm and 365 nm  

• Documentation: Performed at 254 nm and 365 nm using CAMAG TLC scanner  

3  

 

  

Root of PICRORHIZA KURROA  

8. THE FUTURE ASPECTS OF PICRORHIZA KURROA:  

o Development of Novel Therapeutics: The bioactive compounds, especially picrosides I 

and II, show potential in treating various ailments, particularly liver disorders, 

inflammation, and autoimmune diseases. Future research can focus on developing 

standardized extracts or isolated compounds as novel drugs. o Targeting Emerging 

Health Issues: The herb’s broad therapeutic activities, such as hepatoprotective, anti-

7.4.   MICROSCOPY:   

  

    

KRONIKA JOURNAL(ISSN NO-0023:4923)  VOLUME 24 ISSUE 12 2024

PAGE NO: 71



inflammatory, and antioxidant effects, suggest it could be used in managing modern health 

issues like non-alcoholic fatty liver disease (NAFLD), metabolic syndrome, and chronic 

inflammation-related conditions.  

o Synergistic Formulations: Research could focus on combining Picrorhiza kurroa extracts 

with other herbs or drugs to enhance efficacy and explore synergistic effects in areas like 

liver protection or immune modulation.  

o Standardization of Extracts: One major challenge in the herbal industry is the variability 

in the quality of raw materials. Future work should focus on developing standardized 

extraction methods and quality control techniques to ensure consistent concentrations of 

active compounds (e.g., picrosides).  

o Tissue Culture and Genetic Engineering: Biotechnology can play a pivotal role in 

enhancing the production of bioactive compounds from Picrorhiza kurroa. Tissue culture 

techniques and genetic engineering could lead to higher yields of valuable phytochemicals 

or even create more potent varieties.  

o Nanotechnology-Based Delivery: Future research can focus on the development of 

nanoformulations (e.g., nanoparticles, liposomes) to improve the bioavailability and 

targeted delivery of Picrorhiza kurroa compounds, enhancing their therapeutic potential.  

o Integrative Medicine: The herb's use in traditional medicine systems like Ayurveda, 

alongside growing interest in integrative and complementary medicine, presents 

opportunities for Picrorhiza kurroa to be incorporated into modern healthcare systems. 

Research on its role in holistic therapies can help broaden its appeal.  

o Preventive and Wellness Applications: With its antioxidant and immunomodulatory 

properties, Picrorhiza kurroa could be explored for preventive health, wellness, and 

antiaging applications, such as in nutraceuticals, dietary supplements, or functional foods.  

  

CONCLUSION:   

Picrorhiza kurroa, a medicinal herb deeply rooted in traditional systems like Ayurveda, continues 

to capture the interest of modern pharmacological research due to its remarkable therapeutic 
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potential. Its rich bioactive profile, primarily composed of iridoid glycosides such as picrosides 

and kutkoside, alongside other compounds like apocynin and cucurbitacins, offers a wide range of 

pharmacological activities. These include hepatoprotective, anti-inflammatory, 

immunomodulatory, antioxidant, anticancer, anti-asthmatic, and antimicrobial effects. With liver 

diseases becoming a global health concernWhile modern extraction techniques like 

ultrasoundassisted extraction (UAE) and supercritical fluid extraction (SFE) improve the 

efficiency and yield of Picrorhiza kurroa’s bioactive compounds, more research is necessary to 

standardize the herb for clinical use. Future studies should focus on conducting robust clinical 

trials to establish optimal dosages, safety profiles, and pharmacokinetics, ensuring that Picrorhiza 

kurroa can be integrated into modern medical systems as an effective complementary therapy for 

a wide range of diseases.  
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