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Abstract 

This review is an effort to emphasis the phytochemical and chemical constituents of G. glabra and their 

isolation and analysis by chromatotron. G . glabra is an old age medicinal plant that belongs to 

Leguminosae/Fabaceae/Papilionaceae family and commonly known as mulaithi in north India.Chemical 

constituents of G. glabra like isoliquiritine, isoflavones, glycyrrhetic acid, saponin and their derivatives have 

been examined for their pharmacological activities. Most critical chemical compounds which isolated from the 

root/stem extract of the G. glabra are Glycyrrhizin and Glycyrrhetic acid. Chromatotron is a convenient, reliable 

and economic method for preparative scale separation of natural products. Chromatotron also known as 

centrifugal thin layer chromatography (CTLC). Centrifugal thin layer chromatography which makes use of 

centrifugal force for separation of multi-component system offers extensive platform for the isolation of 

phytoconstituents from medicinal plants.CTLC instrument are operated by the same principal involving 

movement of the mobile phase by centrifugal forces through a thin layer of sorbent coated on either a circular 

glass or plastic plate with the aid of a binder. Centrifugal forces are generated by the planar circular motion of 

the coated plate mounted on the inner chamber of the rotor. Additionally, this article also highlights on various 

applications of isolated chemical constituents of G glabra 

Index Terms : Chromatotron , Glycrrhizinic Acid , Glycrrhiza glabra , Antitussive , Antiulcer , 

Immunomdulatory . 
 

INTRODUCTION 

Phytoconstitents are the substances found inside the plants that work alone in correct to enhance the 

effect of another, and their pharmacological action provides the scientific basis for their usage in modern 

medicine. Leaves, flower,rootd, stems, barks, fruits and seeds as well as fully harvested, processed (dried), and 

stored plant material are frequently used as medication or in the manufacturer of medicines. [1] 

Glycyrrhiza glabra has long been well-known in pharmacy. It was considered first-class drugs in the 

old Chinese pharmacy and the rejuvenating quality was attributed to it when ingested for long periods. Licorice 

was widely used in ancient Egypt, Greece and Rome. Theophrastus had alluded to this. The use from that time 

on,until now, proves the effectiveness. Trade content comes from wild plants and "semi-wild" plants grown in 
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the former Soviet Union, Turkey, Iran, China, India, Pakistan, Afghanistan, Syria, Italy and Spain . Crude plant 

based drugs in Pakistan cost around Rs. 120 million per year.[2] That is a good indicator of medicinal plants 

'potential economic value. Aromatic and medicinal plants have regional and international markets of 

significantscale . According to World Health Organization 80% of the world population depends upon 

indigenous medicinal plant remedies. The medicinal value of these plants lies in some chemical constituents 

that produce a definite physiological action on the human body. The most important of these bioactive 

substances of plants are saponin, flavonoids triterpenoid, tannins, alkaloids, and phenolic compounds. G. 

glabra is native to Europe and Asia.[3] 

 

Isolation of constituents from plants with highest purity is a long and tedious process and requires 

expertise and profound knowledge of phytochemistry and separation chemistry .There are a number of 

techniques available for isolation of marker compounds or bio actives from medicinal plants such as 

preparative thin layer chromatography (PTLC), preparative HPLC, droplet counter current chromatography 

(DCCC), centrifugally accelerated thin layer chromatography (CTLC), etc.[4] CTLC is a preparative 

chromatographic technique where centrifugal force is used for separation of multi component system .It is a 

preparative, centrifugally accelerated, radial thin layer chromatographic technique. It allows rapid separations 

using centrifugal action of the spinning rotor driving the mobile phase through the adsorbent layer. Thus, CTLC 

offers a widespread platform for the fractionation, separation and purification of plant molecules. 

 

 

 

Fig: Glyrrhiza glabra plant Fig:: Glyrrhiza glabra root 
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2. Scientific Classification 
 

Kingdom: Plantae 

Family: Leguminosae Division: Angiospermae Genus: Glycyrrhiza Class: Dicotyledoneae Species: glabra Linn 

Order: Rosales  

 

G. glabra is herbaceous perennial, growing to 1 m in height, with pinnate leaves about 7– 15 cm long, 

with 9–17 leaflets. Usually flowers are of 0.8–1.2 cm long, purple to pale whitish blue color, and it is produced 

in a loose inflorescence. The fruit is an oblong pod, length of 2–3 cm, consists of several numbers of seeds.[5] 

The Glycyrrhiza shrub is a member of the pea family and grows in subtropical climates in rich soil. Below 

ground, the G. glabra plant has an extensive root system with a main taproot and numerous runners. The main 

taproot which is soft and fibrous has a bright yellow interior color and harvested for medicinal use.[6] 

Glycyrrhizin is the major bioactive compound in the Glycyrrhiza plant root which possesses a wide range of 

pharmacological properties and it is commonly used worldwide as a natural sweetener. Because of this it gives 

an economic value to the plant and biosynthesis of glycyrrhizin has received considerable attention. 

ISOLATION OF GLYCYRRHINIC ACID FROM GLYCYRRHIZA GLABRA. 

METHOD 01:- 
 

 Required quantity of coarse powder of Glycyrrhiza roots is extracted with boiling water, filtered and 

concentrate the extract to obtain a crude liquorice extract. 

 
 Then this extract is again extracted in water and acidified with HCl to maintain pH 3-3.4 to precipitate 

Glycyrrhetinic acid and filter. 

 
 The residue is washed with water to yield Glycyrrhetinic acid.[7] 

 
METHOD 02:- 

 Transfer 20g powedered liquorice +50ml acetone +2 ml dil. HNO3, mix, macerate for 2hrs with stirring. 

 Filter, transfer the marc to stoppered conical flask & add 20 ml acetone & filter Combine both filtrate, conc. 

under vacuum, Add dil. NH3 sol. 

 For ppt. of NH4+ glycyrrhizinate Separate ppt by filtration and wash it with 5ml acetone (2x) followed by 

drying & weigh the product. 

METHOD 03:- 
 

 Weigh accurate qty of liqurice powder + CHCl3 in soxhlet apparatus for 3hrs. Filter the content of flask & 

discard the filtrate. 

  The residue left on filter paper is then extracted with 0.5M H2SO4 for few hrs. Filter the content of 

flask. Transfer the filtrate in and extract with CHCl3 Separate & combine the CHCl3 layer. 

 The combined CHCl3 layer is evaporated to dryness to get glycyrhetinic acid 
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IDENTIFICATION TEST:- 

 Libermann test: 3ml of concentrate and 3ml of acidic anhydride is warmed and cooled. To this a drops of 

conc. H2SO4 is added. Blue color is seen which show the presence of triterpenoid. 

 Libermann-Burchard test: In 3ml of extract, 2ml of chloroform, 1ml of acetic anhydride and one drop of 

conc. H2SO4 is added. Blue-green to red orange color is observed which indicate the presence of triterpenoid 

or steroids .[8] 

ANALYSIS BY CHROMATOTRON (CTLC): 
 

Fig : CTLC [Chromatotron] 

Sample preparation : 1mg of Glycyrrhetinic acid is dissolved in 1ml of methanol: Chloroform (1:1) 

Standard sample : Glycyrrhetinic acid 

Stationary phase: The various sorbents used are Silica gel (TLC standard grade with gypsum), acidified silica 

gel, aluminium oxide GF- 254,silica gel containing silver nitrate and gypsum. Along with sorbent, calcium 

sulphate hemihydrates is frequently used as binder. 

Mobile phase : The selection of mobile phase depends upon the sample to be separated. Mostly the solvent 

system giving a low Rf (i.e. 0.2- 0.4) are preferred. The solvent used for mobile phase system areToluene: Ethyl 

acetate: Glacial acetic acid (12.5:7.5:0.5). 

Detection : For detection of bands, UV lamp is placed over the Teflon lid of the instrument. Detection is 

generally done at short wavelength (254 nm). Compounds that do not absorb UV rays can be analyzed by 

conventional TLC after collection. 

Colour of the band :- Purplish colour band. 

Pharmacological activity 

 

Antitussive and expectorant 

G. glabra powder and its extracts were found to be helpful in curing ailments like cough, sore throat and 

bronchial catarrh. Due to the presence of glycyrrhizin and demulcent, antitussive and expectorant loosing 

activities can be seen. Therefore, it helps to expel congestion in the respiratory tract. [9] 
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ANTIMICROBIAL ATIVITY 

Glycyrrhiza Linn and its species are recognized to have selective antimicrobial activity due to 

isoprenoid phenols present in it. Most recent studies have shown that there are significant anti-bacterial 

properties against gram positive and gram negative pathogens in hydromethanolic extracts of G. glabra .[10] 

Specially chloroform, ethanol, methanol and diethyl ether extracts of G. glabra have been tested against number 

of species like Salmonella typhimurium, Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus 

and Bacillus subtillus by using agar well diffusion assay. 

 
Antiulcer Activity 

As a result of the ability of G. glabra extract to inhibit delta13-prostaglandin reductase and 15-

hydroxyprostaglandin dehydrogenase, G. glabra extract exhibit anti-ulcer effect. Antiulcer genic effect can be 

exhibit by Carbenoxolone which is present in G. glabra extract by inhibiting secretion of gastrin and also it can 

raise the prostaglandin concentration in the digestive system to induce mucus secretion in the stomach.[11] 

Immunomodulatory Activity 
G. glabra roots consist of Glycyrrhizic acid has the ability to inactivate virus particles and inhibit the 

virus growth as a potent source of immunomodulatory. A peptide known as N- acetylmuramoyl is glycyrrhizin 

analogue which have the potential in in vitro immune- stimulation and it can mediate the virus by restricting the 

virus replication. This was tested and confirmed in animal studies. Even in plants which contain Glycyrrhizic 

acid, can protect its self from virus due to the action of Glycyrrhizic acid as it inhibits the virus growth and 

inactivate virus particles as a source of immunomodulatory.[12] 

ANTIOXIDANT ACTIVITY 

High content of phenolic component in ethanolic extract of Liquorice (Glycyrrhiza glabra L) is 

responsible for its powerful antioxidant activity. Liquorice flavonoids have exceptionally strong antioxidant 

activity. [13].Antioxidant activity of liquorice flavonoids was found to be over 100 times stronger than that of 

antioxidant activity of vitamin E. Liquorice extract can be efficiently used to formulate cosmetic products for 

the protection of skin and hair against oxidative damage. 

ANTI-HYPERGLYCIMMIC ACTIVITY 

The effect of liquorice extract on serum lipid profile and liver enzymes was studied in albino mice. 

Root extract of Glycyrrhiza glabra was found to have anti-lipidemic and anti- hyperglycemic activity at low 

doses.[14] 

HAIR GROWTH STIMULATORY AVTIVITY 

The hydro-alcoholic extract of liquorice showed good hair growth promoting activity. Comparison 

between liquorice extract and the standard drug used (Minoxidil 2%) showed that, 2% concentration of 

liquorice extract showed better hair growth stimulatory activity than 2% Minoxidil. Thus, after efficacy and 

safety analysis, it has been be concluded that, liquorice has a significant hair growth activity and it can be 

safely used in herbal formulations in treatment of various types of Alopecia.[15] 
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Conclusion: 

liquorice is a plant with ethnopharmacological importance. The present review was mainly focused on 

isolation , identification , analysis and various pharmacological activities of glycrrhizinic acid. Also focused on 

currently developed Centrifugal thin layer chromatography which also known as chromatotron or cyclograph. 

REFERENCES 

[1]. N. M. Alamgir, Phytoconstituents—Active and Inert Constituents, Metabolic Pathways, Chemistry and 

Application of Phytoconstituents, Primary Metabolic Products, and Bioactive Compounds of Primary 

Metabolic Origin, Progress in Drug Research,Therapeutic Use of Medicinal Plants and their Extracts, 2018; 2. 

25-164. http://dx.doi.org/10.1007/978-3-319- 92387-1_2 

[2]. J. Bruneton. Pharmacognosy, phytochemistry, medicinal plants. Paris: Lavoisier Publishing, 1995, pp. 915. 

A.Y. Leung and S. Foster. Encyclopedia of common natural ingredients used in food, drugs and cosmetics, 2nd 

ed. New York: John Wiley & Sons, In, 1996 

[3]. D.I. Anilkumar, J. Hemang and K. Nishteswar. “Review of Glycyrrhiza glabra (yastimadhu) - abroad 

spectrum herbal drug”. An International Journal of Pharmaceutical Sciences, 2012 [4].Kulkarni N, Mandhanya 

M, Jain DK. Centrifugal thin layer chromatography. Asian Journal of Pharmacy and Life Science 2011; 

1(3):294-300. 

 

[5].M. Griffiths, 1963. A. Huxley. New RHS dictionary of gardening. Ed. London: Macmillan, 1992. ISBN 0-

333-47494-5 

[6]. A. Olukoga and D. Donaldson. “Historical perspectives on health. The history of liquorice: the plant, its 

extract, cultivation, and commercialization and etymology”. Journal of Royal Society for the Promotion of 

Health, 1998, vol. 118, pp. 300–304. 

[7].Khadabadi SS, Deore SL, Baviskar BA. Experimental Phytopharmacogsy. 2nd ed. Nirali Prakashan, Pune; 

2013. 

[8].Chakraborty AK, Charde MS, Manekar S, Rathod SM. Pharmacognosy and Phytochemistry- 

II. 1st ed. S. Vikash and Company, Jalandhar; 2019. 

[9].J. Kamei, R. Nakamura, H. Ichiki and M. Kubo. “Anti-tussive principles of Glycyrrhiza 

radix, a main component of Kampo preparations Bakumondo-to”. European Journal of 

Pharmacology, vol. 69, pp.159–163, 2003. 

[10].H. Haraguchi, K. Tanimato, Y. Tamura and T. Kinoshita. “Antioxidative and Superoxide 

scavenging activities of retrochalcones in Glycyrrhiza inflate”. Phytochemistry, vol. 48, pp. 

125–129, 1998. 

[11].M.J. Masoomeh and G. Kiarash. “In vitro susceptibility of Helicobacter pylori to licorice 

extract”. Iranian Journal of Pharmaceutical Research, vol. 6, pp. 69–72, 2007. 

 

http://dx.doi.org/10.1007/978-3-319-


TIJER || ISSN 2349-9249 || © February 2023, Volume 10, Issue 2 || www.tijer.org 

TIJER2302052 TIJER - INTERNATIONAL RESEARCH JOURNAL  www.tijer.org 392 
 

[12].R. Arora, R. Chawla, R. Marwah, P. Arora, R.K. Sharma, V. Kaushik, et al. “Potential 

ofcomplementary and alternative medicine in preventive management of novel H1N1 Flu 

(Swine Flu) pandemic: thwarting potential disasters in the bud”. Evidence Based 

Complementary and Alternative Medicine, pp. 1–16, 2011. 

[13].. Visavadiya NP, Soni B, Dalwadi N. Evaluation of antioxidant and anti - atherogenic 

properties of Glycyrrhiza glabra root using In vitro models. 

International Journal of Food Sciences and Nutrition 2009; 60(2):135-149 [14].Revers FE. 

Clinical and pharmacological investigations on extract of licorice. Acta Medica Scandinavica 

1956; 154:749-751. 

[15].Roy SD, Karmakar PR, Dash S, Chakraborty J, Das B. Hair growth stimulating effect and 

phytochemical evaluation of hydro-alcoholic extract of Glycyrrhiza glabra, Global J res Med 

Plants & Indigen Med 2014; 3(2):40-47. 


