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1. INTRODUCTION  

Nature has pleased mankind with the treasure of 

medicines in the form of medicinal plants.
[1]

 The plants 

ranging from wild weeds to thick population of forest 

plants and from desert weeds to floating marine growths, 

nature has provided medicines for every ailment which 

had been practically proven effective by traditional 

practices.
[2]

 Traditional medicines derived from the plant 

sources are used to cure the diseases since times 

immemorial. Eighty percent of the world population 

depends on traditional medicines despite the 

technological revolution in modern medicine.
[3]

 Natural 

products have always remained a profile source for the 

discovery of new drugs and are being used since the 

inception of human civilization for the disease ranging 

from small infections to most dreaded diseases. Around 

80 percent of humans are dependent on the medicines 

derived from natural products.
[4]

 Ayurveda has been a 

vibrant and promising system of health care in India and 

has been practiced since 6000 years but industrial growth 

has commenced only a few decades back.
[5]

 India’s share 

in the global exports of herbal medicines is at around 10 

percent only despite being the hot zone of medicinal 

plant wealth. Keeping in view the strong proof based 

knowledge from old traditions and solemn, scientifically 

validated industrial transformation of the Ayurveda 

system can play a vital role for the alternative treatment 

options.
[6]

 To acess the quality and authenticity targets of 

the phytoconstituents, the development of rapid, accurate 

and precise qualitative and quantatative estimation of 

marker compounds is the prerequiste.
[7]

 With the help of 

various modern isolation and analytical techniques like 

TLC, HPLC, GLC and HPTLC we can ascertain the 

presence of these compounds in plants and also quantify 

them.
[8]

 Using HPTLC technique offers inimitable 

flexibility (esp. mobile and stationary phase), choice of 

detection, user-friendly, rapid and cost-effective.
[9]

 

Owing to its properties HPTLC is most widely used at 

industrial level for routine analysis of herbal 

medicines.
[10]

 

 

Notholirion thomsonianum belongs to the family 

Liliaceae locally called as Shalamishri and its rhizomes 

are commonly used in Gurez India by the tribal people 

for its medicinal properties.
[11,12]

 The rhizomes of the 

plant are boiled with water and the semisolid mass is 

mold in tablet shapes and is given to the patient orally 

with milk or water suffering from diarrhea or menstrual 

cramps.
[13,14]

 In the traditional system of medicine, the 

rhizomes and aerial parts of Notholirion 

thomsonianumare used traditionally as a laxative, wound 

healing, antibacterial and antifungal agents.
[15,16]

 By 

considering the unique medicinal value and greater 

traditional healing claim of this plant, there is a need for 

a simple and rapid analytical method for the manufacture 

of plant-based medicines.
[17]

 

 

Thus, the objective of the present work was to perform 

the HPTLC profiling of the rhizomes of the plant and to 

identify, quantify and validate a High-Performance Thin 

Layer Chromatography method for estimation of the 
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biomarkers beta‐sitosterol and lupeol present in 

Notholirion thomsonianum plant.
[18]

 

 

2. MATERIALS AND METHODS  

2.1 PLANT MATERIALS 

The rhizomes of plant Notholirion thomsonianum was 

collected and authenticated by ―SRISTI, Gujarat 

University Campus, Ahmadabad‖. The rhizomes were 

then powdered to 30-40 sieve number. 

 

2.2 PREPARATION OF PLANT EXTRACTS 

The dried powdered rhizomes of Notholirion 

thomsonianum was subjected to extraction with different 

solvents until exhaustion with water (both hot & cold), 

methanol (refluxing), chloroform (hot) and Hexane 

(cold).
[19]

 

 

3. PRELIMINARY PHYTOCHEMICAL 

SCREENING 

The powdered drug was extracted with the ethanol, the 

extract was concentrated under rotary evaporator 

followed by drying under nitrogen atmosphere.
[20]

 50 mg 

of the dried ethanolic extract was dissolved in the 50ml 

ethanol and the stock was distributed in various test tubes 

for testing the presence of various phytochemical 

constituents present in the roots of Notholirion 

thomsonianum.
[21,22]

 

 

Table 1: Phytochemical screening of Notholirion 

thomsonianum. 

Phytoconstituents 

Notholirion thomsonianum 

powder extracts 

Ethanol extract 

Carbohydrates ++ 

Saponins - 

Steroids ++ 

Flavonoids + 

Tannins ++ 

Alkaloids + 

Glycosides - 

 

4. Solvents system optimization for various extracts of 

Notholirion thomsonianum 
Various mobile phase combinations were used for the 

optimization of the final solvent system for hexane, ethyl 

acetate,and methanolic extracts. The final mobile phase 

was selected on the basis of clear and distinct band 

separation of the developed plates under 254nm, 366nm 

and visible colored bands of derivatized plates.
[23,24]

 The 

optimized mobile phase system for different extracts are 

shown in table 2. 

 

Table 2: optimized mobile phase for extracts of 

Notholirion thomsoniainum. 

S. No Extract Mobile phase (ratio) 

1 Hexane Hexane: chloroform (5: 5 ) 

2 Ethyl acetate 
Hexane:ethyl acetate: acetic 

acid (2:4: 1) 

3 Methanol 
Toluene :ethylacetate : 

methanol (6 : 1.5 : 2.5) 

5. HPTLC profiling of extracts of rhizomes of 

Notholirion thomsonianum 

5.1 Standard and reagents 

β‐sitosterol (purity 98%) and lupeol (purity 98%) was 

purchased from Sigma‐Aldrich Chemie GmbH (Aldrich, 

Division, Steinem, Germany). All the solvents used in 

the present research work were of HPLC grade and were 

procured from E. Merck Mumbai, India. 

 

5.2 Chromatographic conditions 

The bands of width 6.0 mm were spotted from the 

sample solutions on precoated silica aluminum 

plates60F254 (20 cm × 10 cm with 250 μm thickness; E. 

Merck, Darmstadt, Germany, supplied by Anchrom 

Technologists, Mumbai) using a CamagLinomat V 

(Switzerland), which works through win cats software 

using Camagmicrolite syringe.
[25]

 A constant application 

rate of 1.5 μl/s was employed and space between two 

bands was 6 mm. The slit dimension was kept at 6.0mm 

× 0.45 mm and 10 mm/s scanning speed was employed. 

The slit bandwidth was set at 20 nm, each track was 

scanned thrice and a baseline correction was used.
[25]

 The 

mobile phase consisted of Hexane-chloroform, 

Hexane:ethyl acetate: acetic acid and Toulene:ethyl 

acetate: methanol, in the volume ratio of 5:5, 2:4:1, and 

6:1.5:2.5 for hexane, ethyl acetate,and methanolic 

extracts respectively. For beta-sitosterol and lupeol 

estimation, the mobile phase consists of toluene:ethyl 

acetate in the ratio of 9:1. Linear ascending development 

was carried out in 20 cm x 10 cm twin trough glass 

chamber (Camag, Mut tenz, Switzerland). The optimized 

chamber saturation time for the mobile phase was 20 min 

at room temperature (25˚C) at a relative humidity of 60 

%. The length of the chromatogram run was 8.5 cm. 

Subsequent to the scanning, TLC plates were air dried. 

Densitometric scanning was performed with Camag TLC 

scanner IV in the reflectance absorbance mode at 540 nm 

and operated by Win CATS software (1.4.6 Camag) with 

the help of tungsten lamp. Subsequent to the 

development; TLC plate was dipped in Anisaldehyde 

sulphuric acid reagent followed by drying in an oven at 

110˚C.
[26,27]

 Concentrations of the compound 

chromatographed were determined in the plant from the 

calibration curve obtained from the standards.
[28]

 

 

5.3 Preparation of standard solutions of β-sitosterol 

and lupeol 

Preparation of Standard stock solutions concentration 

(1.0μg/μl) was prepared in 10 mL standard volumetric 

flask, by dissolving 10.0 mg of accurately weighed beta-

sitosterol and lupeol in about 5.0 mL of methanol, 

followed by vortex and finally making up the volume of 

solution to 10.0 mL, with methanol. 1.0 mL of the above 

stock solutions were diluted to 10.0 mL, with methanol 

to give standard solutions of beta-sitosterol and lupeol 

with concentrations of 0.1μg/μl.
[29]

 

 

5.4 Sample solutions 

Sample solutions were prepared by transferring 250 mg 

of extract into a 5.0 mL methanol was taken in a dry, 
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clean stoppered volumetric flask (capacity 25 mL). To 

these volumetric flasks, 10mL of methanol was added 

and the volumetric flasks were shaken at 20 rpm, on a 

rotary shaker at room temperature (28˚C for 24 hrs. The 

contents of flasks were then filtered through Whatman 

filter paper No. 41. The filtrate obtained here was used as 

a sample solution for further HPTLC analysis.
[30]
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Table 3: Amount of beta sitosterol and lupeol in various extracts of Notholirion thomsonianum. 

S. No Extract  Betasitosterol (mg/gm) Lupeol (mg/gm) 

1 Hexane extract 7.71±0.320 5.96 ±0.431 

2 Ethyl acetate extract 4.98±0.712 5.41 ±0.680 

3 Methanol extract 8.80 ±1.010 6.31 ±0.201 

 

6. DISCUSSION AND CONCLUSION  

Hexane, ethyl acetate and methanolic extracts of roots of 

Notholirion thomsonianum were used for the HPTLC 

fingerprinting and the estimation of beta-sitosterol and 

lupeol at 254 and 366nm. Various solvent systems were 

tried and the solvent system which gave the distinct and 

clear bands were selected for the profiling of the 

respective extract.  

 

Reference standards for beta-sitosterol and lupeol were 

applied on hptlc plates along with the extracts for 

comparison. After elution the plate was derivatized with 

an anisaldehyde-sulphuric acid reagent, the extracts and 

beta-sitosterol band was separated at rf value of 0.37 

with the violet-blue color formation and the lupeol and 

extracts were separated at rf value of 0.51 and exhibited 

the characteristic purple violet color for both beta-

sitosterol and lupeol. 

 

The TLC optimization of the various extracts of the plant 

was done using different solvent systems and the final 

solvent system was optimized on the basis of the distinct 

band formation.  

 

The significant presence of terpenoids was observed 

from preliminary phytochemical screening in the root 

extracts of Notholirion thomsonianum besides other 

Phytoconstituents. Also from hptlc profiling, a 

significant amount of triterpenoids like beta-sitosterol 

and lupeol was estimated in all the extracts of the plant. 

Owing to the presence of beta-sitosterol the plant can be 

worked out for it's antimicrobial, anti-cancer, antiviral, 

anti-fungal, anti-inflammatory, anti-diabetic potential. 

Also owing to the presence of lupeol the plant can be 

explored for its anti-arthritic, anti-malarial, 

chemopreventive and hepatoprotective effects. 
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