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Abstract  There is no doubt that a few researchers have 

contributed to discovering secret medicinal possibilities in 

ayurvedic medicine, but there are still many plants that 

require extensive research. A variety of herbal remedies are 

used in the treatment of ayurveda herbs for the treatment of 

dementia, and recent studies indicate that they have 

memory-enhancing properties. Nowadays, liquorice is the 

most widely used commercial flowering plant herb. It is 

also used in cuisine, candy, nicotine goods, cough syrups, 

and snuff flavors. The different functional processes that 

liquorice and its related chemicals exhibit are responsible 

for their diverse pharmacological activities, and liquorice's 

beneficial properties can be linked to several different 

processes. Liquorice is a plant scientifically known as 

Glycyrrhiza glabra. The roots and rhizomes of Glycyrrhiza 

glabra are thought to be an excellent brain tonic because 

they improve the circulation of the CNS system and blood 

sugar levels. Glycyrrhiza glabra is a common herb derived 

from the family Fabaceae (also known as Leguminosae), 

native to Eurasia, North Africa, and Western Asia. Several 

compounds found in this plant, which include glycyrrhizin, 

glycyrrhizinic acid, isoliquiritin, and glycyrrhizic acid, 

have been identified as neurological, anti-cancer, 

anti-atherogenic, anti-diabetic, anti-asthmatic, 

anti-inflammatory, anti-microbial, antispasmodic, 

Hepatoprotective, immunologic components. They have 

anti-depressants, sedatives, and anticoagulant properties, 

as well as the ability to increase hair growth and control 

weight. This article reviews the latest research on 

phytochemical and pharmacological data, as well as 

liquorice and its adverse effects on its bioactive and toxic 

components. 
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1. Introduction

In the present case, most herbal remedies are used to 

improve people health. Glycyrrhiza glabra is one of the 

most popular drugs in the family Fabaceae (also known as 

Leguminosae), originally from Eurasia, North Africa, West 

Asia [1]. Glycyrrhiza mainly contains 30 species, such as 

Glycyrrhiza glabra, Glycyrrhiza uralensis, Glycyrrhiza 

inflata, Glycyrrhiza aspera, Glycyrrhiza koshinskyi or 

Glycyrrhiza eurycarpa [2]. Rhizomes and roots are 

important medicinal components of liquorice, and it has 

been reported to be used alone or with other herbs in the 

treatment of many digestive diseases (e.g., stomach ulcers, 

hyperdypsia, flatulence, and colic), respiratory disorders 

[3], [4], cough, asthma, tonsillitis, and sore throat, epilepsy, 

depression, parkinson’s disease, alzheimer’s disease, liver 

disease, diabetes, cancer, fever, degeneration, paralysis, 

rheumatism, leucorrhoea, psoriasis, prostate cancer, 

malaria, hemorrhage, and jaundice [5]. 

2. Worldwide Trading of Liquorice

There is no doubt that a few researchers have made their 

contributions to finding hidden therapeutic potential in the 

value of Ayurvedic medicine, but the number of plants still 

requires extensive research on them. The current study 

therefore focuses on one of the most effective and effective 
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treatments - Glycyrrhiza glabra [6]. The species originated 

in the Median region, but now extends to India, Russia, and 

China [7]. Ancient inscriptions can be traced back to 

ancient Assyria, Egypt, China, and Indian culture. 

Theophrastus and Pedanius Dioscorides listed alcohol as a 

medicinal plant and described its medicinal properties [8]. 

This medicinal plant is found in Asia and parts of southern 

Europe. Liquorice is believed to have originated in Iraq. 

But today, Italy, France, Spain, Greece, Turkey, 

Turkmenistan, Uzbekistan, Syria, Afghanistan, Azerbaijan, 

and China grow and sell several varieties of Glycyrrhiza 

[9]. Bangladesh, India, China, Spain, Russia, Iran, Italy etc. 

Land is the natural habitat of the Glycyrrhiza plant where 

the soil is fertile, sandy, and has a river or other 

surrounding water resources that make the area accessible 

to sufficient water [10]. However, many people in the 

developing world, especially in Africa and Asia, still rely 

on immature resources to treat many human and animal 

diseases [11]. Indians, Egyptians, Chinese, Greeks, 

Romans use roots and rhizomes as carminatives [5]. In 

Pakistan, liquorice root powder mixed with flour and oil is 

given to cattle, goats, buffalo, and sheep to increase milk 

production and fertility [12]. Root sap of Glycyrrhiza is 

used in the production of wine in central Turkey [13]. The 

decoction of the root is used as a mild laxative in Italy [14] 

and the juice from the root and stem is used as a stimulant, 

astringent, and tonic in Nepal. It is mixed with tea as a 

remedy for sore throats in Egypt [15]. To a large extent 

Asl-us-Soos is found in Spain, England, Sicily, Iran, Iraq, 

and Russia etc., India is grown in Punjab, Jammu and 

Kashmir and Andaman Island etc. [1]. 

3. Mechanism of Action of Glycyrrhiza 
glabra 

The various pharmacological activities of liquorice and 

its related compounds are due to its various functional 

processes and the beneficial effects of liquorice can be 

associated with a number of processes. 

1. It is more commonly known as 11 

beta-hydroxysteroid dehydrogenase (11β-HSD2) 

inhibitor that later inhibits cortisol dysfunction, 

leading to increased efficacy of mineralocorticoid or 

pseudohyperaldosteronism. 

Pseudohyperaldosteronism of liquorice is mainly due 

to the presence of glycyrrhetinic acid which works in 

two different ways: either by inhibiting 11β-HSD2, 

which binds directly to the mineralocorticoid receptor 

as an agonist, or can be reversed in combination with 

the mineralocorticoid receptor. A blocker and 

spironolactone derivative, canrenone, is determined 

by radio-receptor testing on human mononuclear 

leukocytes (MNL) [16]. The inhibitory effect of 

glycyrrhetinic acid on 11HSD2 occurs even at low 

serum concentrations, while its binding to the 

mineralocorticoid receptor occurs later, after it has 

accumulated in the blood [17]. 

2. The inflammatory effect of glycyrrhetinic acid and 

aldosterone using MNL. They showed that 

mononuclear incubation cells with glycyrrhetinic acid 

and / or aldosterone improve protein expression for 

two inflammatory signals, PAI-1 and p22phox, and 

this effect was, reversed in combination with 

canrenone. Improvement of mineralocorticoid 

activity leads to elevated water and sodium 

reabsorption over potassium excretion, leading to 

high blood pressure and the development of edema 

[18]. 

3. Glycyrrhetinic acid and glycyrrhizin have been 

reported to limit the growth of various RNA and DNA 

viruses, such as herpes simplex, herpes zoster, human 

immunodeficiency virus (HIV), and hepatitis B and C 

[19]. In addition, they inhibited aldosterone hepatic 

metabolism and inhibited the activity of the known 

pseudoaldosterone signaling [20]. 

4. G. glabra has been reported to exhibit 

anti-inflammatory activity similar to the steroid 

hormone (hydrocortisone) by inhibiting the activity of 

the enzyme phospholipase A2, which is essential for 

various inflammatory processes [21]. 

5. In addition, in vitro studies have shown that 

glycyrrhizic acid suppresses the activity of 

cyclo-oxygenase and the formation of prostaglandin 

E2, preventing platelet aggregation [22]. 

6. Hepato-protective and antioxidant activities of G. 

glabra and its phytoconstituents are said to be 

effective in preventing reactive oxygen species (ROS) 

by neutrophils in the inflammatory site [23], [24]. 

Hispaglabridin A and B and isoflavones separated by 

G. glabra extracts have been reported to inhibit 

mitochondrial lipid peroxidation in rat liver cells 

induced by Fe sup 3+ in vitro [25]. Phytochemicals 

are separated from G. glabra also which utilizes its 

Hepato-protective potential by reducing serum liver 

enzyme levels and improving muscle disease in 

patients with hepatitis [17]. 
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Figure 1.  Mechanism of action of Liquorice 

4. Pharmacological Activities of 
Liquorice 

Liquorice acts as a hormone, ACTH, which causes 

sodium retention, potassium depletion, and water retention. 

Excessive use of liquorice can lead to early symptoms of 

hypertension, with edema, increased blood pressure, loss 

of potassium, and muscle weakness. The 

deglycyrrhizinated form is often used to avoid the 

hypertensive side effects of glycyrrhetinic acid throughout 

Liquorice. Liquorice and DGL have a mild laxative effect 

and can protect the gastrointestinal tract by increasing the 

production of mucus, thereby reducing heartburn and 

ulcers (Table 1). 

5. Phytochemicals or Bioactive 
Compounds Found in Liquorice 

Liquorice root contains a variety of chemicals especially 

Flavonoids, sugars, amino acids, starch, resins, sterols and 

essential oils. Mainly composed of Triterpenes Saponins 

4-20% combined; Glycyrrhizin or glycyrrhizic acid and 

liquorice root contain other triterpenes such as liquiritic 

acid, glycyrretol, glabrolide, isoglaborlide and liquirice 

acid (Table 2). 
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Table 1.  Pharmacological activities of Liquorice 

S.No. Activity Extract Observed activities in Animal models 

2. Anti-tussive Activity Ethanol extract SO2 made of gas for cough in experimental animals. Mice showed a 35.62% prevention of coughing during treatment by 

G.glabra extract [26]. 

3. Anti-inflammatory Activity Hydro-alcoholic extract Carrageenan caused rat paw edema at volume levels of 100,200,300 mg / Kg. Releases indicated quantity of 46.86% 

preventive action [27]. 

4. Chronic fatigue stress Hydro-alcoholic extract Exfoliation showed a protective effect on mice exposure to chronic stress [28]. 

5. Hepato-protective Activity Aqueous extract of roots PCM causes hepatocyte mice to damage vivo. You are rabbit models with severe liver damage caused by CCl4 [29]. 

8. Memory Enhancing activity Aqueous extract of roots Wistar albino mice are three months old. Suggested –plus maze and Morris water-maze inspections were conducted [30]. 

9. Anti-convulsant Activity Hexane, ethanol, methanol extract of leaves Fractions have been tested intraperitoneally in mice using high electroshock (MES) & pentylene tetrazol (PTZ) detection 

test [31] 

10. Anti-stress Activity Aqueous and Alcoholic extract Reduce the pressure on Drosophila melanogaster produced by Methotrixate at different conc. [32]. 

11. Anti-oxidant Activity Methanol extract A method based on the function of extraction and reduction 1,1-diphenyl-2-picrylhydrazyl radical energy; and against nitric 

oxide & superoxide radicals [33]. 

14. Enzyme inhibiting Activity Methanolic extract Inhibition of tyrosinase enzyme [34]. 

17. Anti-viral Activity Aqueous extract Herpes simplex 1 and vesicular stomatitis virus [2]. 

18. Anti-cancer Activity Liquorice extract Ames Test, Trp-p-1, Trp-p-2 at S.typhimurium TA 98 dignitaries [35]. 

21. Anti-dyslipidemic Activity Ethanol extract The components significantly reduced LDL and VLDL in HFD which feeds hamsters at various levels. 
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Table 2.  List of Phytochemicals of Liquorice 

S. No. Chemicals Details 

1. Triterpenes Saponins 

[36] 

4-20% includes Glycyrrhizin or glycyrrhizic acid, 

Liquiritic acid, Glycyrretol, 

Glabrolide, Isoglabrolide and 

Liquirce acid. 

2. Other constituents 

[36] 

Glucose: up to 4%, Sucrose: 2.5-6.5%, Resins, essential oils, Sterols, Steroids, amino acids, starch, Pectin, Mucilage, Tannins etc. 

3. Trace elements 

[37] 

Potassium: 0.66%, Calcium 1.87%, Sulfur 0.06%, Iron 0.14%, Aluminum 0.05%, Phosphorus 0.06%, Silicon 0.12%, Magnesium: 

0.17%, sodium: 0.04% 

4. Flavonoids & Chalcones 

[36], [38] 

Liquiritin, Liquiritigenin, 

Isoliquiritigenin, Rhamnoliquiritin, 

Neoliquiritin, Chalcones isoliquiritin, 

Neoisoliquiritin, Licuraside, 

Glabrolide, Licoflavonol, 

5, 8-dihydro -flavone-7-O-β-D-glucuronide, 1 -Methoxyphaseolin. 

5. Isoprenoid-substituted phenolic compounds 

[38] 

Semi-lico-isoflavone B, 1-methoxyficifolinol, 

Isoangustone A, Licariphenone. 

6. Isoflavan derivative 

[38] 

Kanzonol R 

7. Volatile components 

[38] 

Pentanol, Hexanol, 

Linolool oxide A&B, Tetra methyl pyrazine, 

Terpinen-4-ol, α-terpineol, Geraniol. 

8. Essential oils 

[38] 

Propionic acid, Benzoic acid, 

Ethyl linoleate, Methyl ethyl ketine, 

2, 3-butanediol, Furfuraldehyde, 

Furfuryl formate, 

1-methyl-2-formylpyrrole, 

Trimethyl pyrazie, Maltol. 

9. Coumarin Derivatives 

[38] 

2-methyl isoflavones & rare coumarin, 

C liquocoumarin, 6-acetyl-5, hydroxyl-4-methyl coumarin, 

Licopyranocoumarin, Licoarylcoumarin, 

Coumarin-GU-12, Glisoflavone. 
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6. Pharmacological Activities of 
Glycyrrhiza glabra Linn 

Research has come up with a number of liquorice 

therapeutic activities, a recent review paper summarizing 

therapeutic activities and discussing the possible use of 

Glycyrrhiza glabra in antitumor, antimicrobial, antiviral, 

anti-inflammatory, Immuno-regulatory, and several other 

activities that contribute to nervous, alimentary, respiratory, 

endocrine, and cardiovascular system [39]. 

6.1. Anti-Tussive and Expectorant Activity 

Liquorice powder and extract have been found to be 

effective in the treatment of sore throat, cough and 

bronchial catarrh [40]. Exact action is unknown. Liquorice 

has been shown to act as codeine for sore throat, reducing 

irritation and produce expectorant effects. Carbenoxolone 

(a semi synthetic compound found in Glycyrrhiza) 

promotes the release of mucus from the stomach [41]. 

Similarly, the release of liquorice may also be able to 

promote the release of mucus in the trachea producing 

demulcent and expectorant effects. Glycyrrhizin is 

responsible for reducing alcohol. Liquiritin apioside, an 

active ingredient found in Methanolic extract of liquorice 

that prevents cough caused by capsaicin [42]. 

6.2. Antioxidant Activity 

Glycyrrhiza anti-oxidant properties have been tested and 

proven in both in vitro and in vivo studies [43]. In vitro 

analysis, Glycyrrhiza root extract was mixed with DPPH (1, 

1-diphenyl-2-picrylhydrazyl) to test for dissociation. 

Methanolic extract has been found to be a powerful 

anti-oxidant with a significant disposal effect of 67.22% at 

a concentration of 500 μg / ml [44]. The IC50 was 

calculated to be 359.45 μg / ml [36]. Antioxidant effect of 

methanolic roots extracted by Glycyrrhiza glabra var. 

glandulifera was investigated using the DPPH method (1, 

1-diphenyl-2-picrylhydrazyl). The extract showed 

excellent antioxidant activity, with median inhibitory 

concentration (IC50) of 588 ± 0.86 to 2190 ± 1.73 mg / ml 

[45]. The free radical release of Glycyrrhiza glabra 

methanolic extract was investigated using DPPH. The 

output showed the free radical disposal function of IC 50 of 

87.152 μg / ml [46]. Retrochalcone from Glycyrrhiza 

glabra can protect red blood corpuscles from oxidative 

hemolysis [15]. Therefore, it is estimated that the 

anti-oxidant power of Glycyrrhiza glabra flavonoids is 100 

times stronger than that of vitamin E [6]. According to 

Castangia et al. (2015), the use of synthetic liquorice 

extracts may be valuable in new dermal and cosmetic 

products as they withstand the effects of oxidative stress, 

maintaining skin homeostasis due to its high antioxidant 

content [40]. 

6.3. Anti-Inflammatory Activity 

Inflammatory activity of Glycyrrhiza quotes has been 

tested in both in vitro and in vivo [47]. The five flavonoids 

isolated from liquorice extract show potent 

anti-inflammatory properties by reducing the production of 

nitric oxide, interleukin-6, and prostaglandin E2 in 

macrophage cells of lipropysaccharide [48]. Cytokines 

such as tumor necrosis factor-alpha, interleukin-6, and 

interleukin-10 are significantly reduced by treating 

macrophage cells with liquorice extracted at 

concentrations of (0.2-0.5) mg / ml [49]. Glycyrrhizic acid, 

an aqueous root extract of liquorice, can inhibit the activity 

of cyclo-oxygenase. It has anti-inflammatory activity like 

hydrocortisone, which inhibits the activity of 

phospholipase A2 which is responsible for many 

inflammatory processes [50]. The outer tissues of the eye, 

the cornea, are avascular, transparent and this clarity is 

essential to clear vision. In general, the balance between 

angiogenic and anti-angiogenic maintains corneal 

avascularity. When the balance shifts to angiogenic factors, 

corneal neovascularization (CNV) occurs [12]. About  

4.14% of the world's population is affected by CNV [51]. 

Several pathological conditions such as inflammation, 

infection, degeneration, painful disorders are responsible 

for CNV development. Among these, infectious diseases of 

the cornea are a major cause of CNV [52]. Glycyrrhizin 

and a few other compounds in liquorice can block CNV but 

not completely reduce the condition. Ophthalmic reduction 

of liquorice crude extract (2% w / v methanolic extract of 

liquorice) and (1% w / v glycyrrhizin) inhibited vessel 

growth in the cornea area, thus effective in treating CNV [1] 

(Figure 2). 

6.4. Anti-Fungal Activity 

Methanolic extract of liquorice has been reported to 

have anti-fungal activity against Arthrinium sacchari 

M001 and Chaetomium funicola M002. Glabridin has been 

found to be an effective compound that provides 

anti-fungal activity. Isoflavonoids such as Glabridin, 

glabrol and their derivatives are responsible for blocking 

Mycobacterium smegmatis and Candida albicans. 

Therefore, the extraction of liquorice has great potential in 

making cosmetic products with antiseptic functions [6]. 
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Figure 2.  Anti-inflammatory activity of Glycyrrhiza glabra Linn 

6.5. Anti-Hyperglycemic Activity (Anti-Diabetic 

Activity) 

Type 2 diabetes is a well-known disease characterized 

by high blood sugar levels due to insulin resistance and 

dysfunction. Several compounds have been found in the 

source of Glycyrrhiza glabra as well as crude extracts such 

as Glycycoumarin, glycyrin, glyasperin D, 

dehydroglyasperin, glyasperin B, and the iso-glycyrol 

ethyl solution can significantly bind to PPAR gamma 

ultimately leading to lowering blood sugar levels [15]. 

Chalcone and Amorfrutin found in Glycyrrhiza help to 

break down adipocyte and improve glucose and lipid 

metabolism [53]. Amorfrutin can increase insulin 

sensitivity and improve sugar tolerance. Glabridin prevents 

glucose intolerance and ensures high glucose absorption by 

transferring GLUT-4 using Adenosine Mono Phosphate 

Protein Kinase AMPK [54]. Glycyrrhizin improves 

glycohaemoglobin, cholesterol, and triglyceride levels by 

reducing serum insulin levels and pancreatic islet cell 

numbers [36]. Therefore, liquorice may play a key role in 

insulin resistance [12]. The effect of the release of liquorice 

on the serum lipid profile and liver enzymes was studied in 

albino mice. Glycyrrhiza glabra root extract has been 

found to have anti-lipidemic and anti-hyperglycemic 

activity at low doses [6]. 

6.6. Hepatoprotective Effect 

Chronic hepatitis C chronic liver disease leads to liver 

failure which results in severe hepatocellular carcinoma or 

up to liver failure [6]. In treating patients with chronic 

hepatitis, Glycyrrhiza has been used for more than 50 years. 

In a laboratory study, it showed improved liver histology 

and a decrease in serum aminotransferase compared with 

placebo. Glycyrrhiza Hydromethanolic root extract at 300 

and 600 mg / kg dose for 7 days showed a Hepatoprotective 

effect against the oxidative stress of CCl4 in the liver 

tissues of Swiss albino mice [42]. 18-β-glycyrrhetinic acid 

also lowers P450E1 expression and thus protects the liver 

[55]. Exposure to Glycyrrhiza glabra in a single dose per 

day of 2 mg / kg body weight shows a significant effect on 

improving liver function in severe liver diseases [9], [56]. 

The aqueous and methanolic release of Glycyrrhiza 

inhibits the activity of Aspartate aminotransferase 

promoted by CCl4 in mice to produce severe 

hepatotoxicity [12]. Hepatoprotective effect of aqueous 

(AGG) and ethanol extracted from Glycyrrhiza glabra 

(EGG) and its potential have been studied in rats with 

hepatotoxicity. The results revealed that both releases 

significantly inhibited the activity of aspartate 

aminotransferase (AST) and alanine aminotransferase 

(ALT) which were elevated with CCl4 and increased the 

activity of superoxide dismutase which decreased with 

CCl4 [37]. 

6.7. Anti-Spasmodic Action 

When liquorice heats up hydrolyzed and is converted to 

isoliquiritigenin, it shows strong Spasmolytic activity [57]. 

Coumarin blends separated from liquorice can help control 

diarrhea, fecal urgency, and lower postprandial pain 

associated with diarrhea [58]. Glycycoumarin has shown a 

protective effect on smooth muscle contraction caused by a 
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variety of stimulants such as carbachol, KCL, barium 

chloride, and calcium ionophore 3 by inhibiting the 

growing phosphodiesterases of intracellular cyclic AMP 

when tested in mice (ICR rats) [59]. Other studies also 

found that the release of liquorice rhizome reduces the 

penetration of the duodenum without cholinergic acid, 

beta-adrenergic receptors, and NO pathway and enhances 

the smooth muscle relaxation of intestinal cells [12] 

(Figure 3). 

6.8. Corticosteroid Activity 

Preliminary hypotheses suggested direct binding of 

18-glycyrrhetinic acid to mineralocorticoid and 

glucocorticoid receptors in many organs based on 

structural similarities between corticosteroid hormones and 

glycyrrhizate. The presence of glycyrrhizin and its 

metabolite 18ß-glycyrrhetinic acid, which inhibited 

cortisol metabolism, gave liquorice mineralocorticoid 

characteristics. The mineralocorticoid properties of 

liquorice, an agonist of mineralocorticoid receptors and a 

modest inhibitor of androgen production, have been 

suggested as a means to lower the frequency of adverse 

effects related with spironolactone's diuretic activity in 

PCOS patients (Polycystic Ovarian Syndrome) [8], [60]. 

6.9. Anti-Dyslipidemic Activity (Hypolipidemic 

Activity) 

In research, ethanolic (95%) extract of Glycyrrhiza 

glabra root and its fractions showed antidyslipidaemic 

efficacy in Syrian hamsters with dyslipidemia caused by a 

high fructose diet (HFD). In Syrian golden hamsters with 

high fructose diet caused dyslipidemia, ethanolic extract 

and its ethyl acetate soluble, water soluble, and hexane 

soluble fractions reduced serum total cholesterol levels by 

25.9%, 38.0, 39.0, and 26.3 percent, respectively. They 

also decreased triglyceride levels by 31.3, 37.2, 41.2, and 

28.9 percent, respectively, while increasing serum HDL 

cholesterol by 14.8, 34.3, 27.3, and 17.2 percent. The 

ethanolic extract, ethyl acetate soluble fraction, and water 

soluble fraction reduced LDL cholesterol levels by 43.9, 

31.0, 33.4, and 24.6 percent, respectively [61]. 

6.10. Anti-Depressant Activity 

In a study using compulsory swimming test (FST) and 

tail suspension test (TST), Glycyrrhizin, part of the 

Glycyrrhiza root extract of water, has shown anti-stress 

benefits in mice. In male mice, the extracts were given 

orally for 7 days at doses of 75, 150, and 300 mg/kg in 

independent groups. The dose of 150 mg/kg reduced 

immobility time without impairing locomotor activity in 

both the FST and TST [62]. 

6.11. Anti-Viral Activity 

Liquorice extract has been shown to prevent the spread 

of viruses such as herpes simplex, varicella zoster, 

Japanese encephalitis, influenza virus, vesicular stomatitis 

virus, and influenza type A virus [6]. The virus cannot bind 

to glycyrrhizin-coated cells. As a result, it has been 

discovered to have strong antiviral properties. It has been 

used to treat HIV-1 and chronic hepatitis C in the past. 

Glycyrrhizin antiviral action was recently discovered in 

two independent areas of the SARS virus (Severe Acute 

Respiratory Syndrome virus [FFM-1 and FFM-2]. Patients 

with SARS admitted to the Frankfurt University Clinic 

were studied. The antiviral activities of ribavirin, 

6-azauridine, pyrazofurin, mycophenolic acid, and 

glycyrrhizin were investigated, and it was found that 

glycyrrhizin was very effective in preventing viral 

replication. As a result, it may be an effective preventive 

measure [6]. 

 

Figure 3.  Anti-Spasmodic Activities of Glycyrrhiza glabra 
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7. Uses of Glycyrrhiza glabra in 
Dementia (Memory and Learning 
Enhancement Activity) 

In mice, the effects of Glycyrrhiza glabra on memory 

and learning were investigated. A variety of herbal plants 

are utilised in ayurveda remedies for dementia treatment, 

and recent research demonstrates that they have 

memory-enhancing properties. Glycyrrhiza glabra's roots 

and rhizomes are thought to be an excellent brain tonic 

because they improve CNS system circulation and blood 

sugar levels [63]. Neurotoxin was discovered in the 

products of oxidative metabolism and oxygen free radicals 

[64]. Diverse doses produce different effects, indicating 

that the stimulation is effective in improving learning and 

memory. 

7.1. Preclinical Efficacy 

In three-month-old male rats, the effect of Glycyrrhiza 

glabra root extract (75, 150, and 300 mg / kg for two weeks) 

on reading and memory was studied. As an abnormal 

behavior model, a high plus-maze test and the Morris water 

maze were used to test learning and memory parameters, 

while Diazepam induced amnesia to be used as an abstract 

behavior model. In a dose-dependent manner, the liquid 

extraction of the Glycyrrhiza glabra root enhances learning 

and memory. A dose of 150 mg / kg, on the other hand, 

significantly (P0.01) improved reading and memory [65]. 

The effects of aqueous extraction of Glycyrrhiza glabra 

(75, 150, 225, and 300 mg / kg for six weeks) in reading 

and memory were investigated in 1-month-old Wistar 

albino male mice using a higher plus maze, Hebb. -William 

maze and Morris water maze as external behavioral models 

and Diazepam-induced amnesia as abstract behavior model. 

The results showed that all doses of Glycyrrhiza glabra 

extracted from watery roots significantly improved 

memory, doses of 150 and 225 mg / kg showing significant 

improvement (P 0.01) in reading and memory. In addition, 

root extract of Glycyrrhiza glabra (150 and 225 mg / kg, 

p.o) [66] restored diazepam-induced amnesia. In mice, the 

effects of aqueous extraction of Glycyrrhiza glabra (75, 

150, and 300 mg / kg p.o 7 days) on reading and memory 

were studied. Reading and memory are assessed using an 

enhanced paradigm and passive avoidance paradigm. The 

reading and memory of mice improved significantly when 

they were given 150 mg / kg of liquorice aqueous extract. 

This dose also corrected amnesia caused by diazepam (1 

mg / kg i.p) and scopolamine (0.4 mg / kg i.p) [67]. 

Administration of 150 mg / kg of Glycyrrhiza glabra 

aqueous extract for 7 days improved reading and memory 

in mice and corrected amnesia induced by diazepam (1 mg 

/ kg p), scopolamine (0.4 mg / kg i.p), and ethanol (1 g / kg 

i.p) [62]. Object recognition task (ORT) and advanced plus 

maze (EPM) models in mice used to test the effects of 

Glycyrrhiza glabra on reading and memory. In different 

groups of animals, one dose of aqueous liquorice extract 

400mg / kg p.o, and two levels of glabridin extract 

extracted from 5mg / kg and 10mg / kg were given. Intake 

of aqueous liquorice and glabridin 10mg / kg treatment 

improved learning and memory in mice by correcting 

amnesia caused by scopolamine Hydrobromide (2mg / kg, 

i.p) and diazepam (1mg / kg, i.p.) [37]. In mice, the effects 

of glabridin extracted from the roots of Glycyrrhiza glabra 

on brain function and cholinesterase activity were 

evaluated. Mice were given daily doses of glabridin (1, 2 

and 4 mg / kg, p.o) for 3 days. In a recommended plus maze 

trial and avoidance test, large doses of glabridin (2 and 4 

mg / kg p.o) were successfully resistant to the amnesia 

produced by scopolamine (0.5 mg / kg i.p). Glabridin (2 

and 4 mg / kg p.o) significantly reduced brain 

cholinesterase activity in mice [68]. 

7.2. Clinical Efficacy 

The effect of Glycyrrhiza glabra oral supplementation 

was tested on the mental intelligence and memory function 

of male students. Glycyrrhiza glabra tablets are made from 

a concentrated powdered root and are subject to dose 

suspension. 123 students were divided into two groups, 

treatment (1 tablet twice / day) and placebo control 

(received starch powder) for a period of 60 days. Each 

group was further divided into two groups, based on a 

lower and higher percentage of intelligence to avoid bias. 

Progress tests were administered using the NVIT (Non 

Verbal Intelligence Test) and the pre- and post-term 

memory test school and scored points for the poorest, 

middle, best and most advanced. Overall NVIT results 

showed that oral use of Glycyrrhiza glabra tablets twice a 

day improves the level of intelligence among students 

compared to placebo treatment. Glycyrrhiza glabra 

treatment has been found to be effective without side 

effects [37]. 

8. Side Effects and Toxicity 

Hypermineralocorticoid effects can occur when high 

quantities of glycyrrhizin are consumed. Glycyrrhetic acid 

and liquorice saponins can inhibit the enzyme 

11hydroxysteroid dehydrogenase, leading to the effect of 

cortisol mineralocorticoid and the tendency to increase and 

increase sodium and potassium levels [69]. In 2010, for 

example, a 34-year-old woman was accused of dying of 

alcoholism after drinking alcohol for several months [70]. 

Albermann et al. linked the results to the activity of the 

mineralocorticoid glycyrrhizin and its metabolite, 

Glycyrrhetic acid, and measured these substances in the 

blood using liquid chromatography – tandem mass 

spectrometry. However, only the amount of Glycyrrhetic 

acid found in the blood of the dead woman and in the 

abdomen was found, indicating that the chances of fatal 

Glycyrrhetic acid intoxication were negligible [70]. 
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Patients may develop edema due to Hypokalemia and 

sodium retention, in addition to high blood pressure. 

Glycyrrhizin is slowly absorbed by the intestinal tract, but 

is converted by small intestine plants into glycyrrhetic acid 

and monoglucuronyl glycyrrhetic acid, both rapidly 

absorbed, according to rats and humans. As a result, 

glycyrrhetic acid can circulate enterohepatically, requiring 

a few days to detoxify the body [71]. This plant can also 

cause water retention and constipation during premenstrual 

syndrome [40]. 

9. Dosage 

For most healthy people, a daily dose of 1-10mg 

glycyrrhizin, equivalent to 1-5gms liquorice, is prescribed 

as a safe dose [41]. 

10. Conclusions 

Because of its safety and effectiveness, the review 

highlighted the chemical constituents, pharmacological, 

and therapeutic properties of Glycyrrhiza glabra as a 

viable source of pharmaceuticals. This analysis is focused 

on dementia therapy, which is a crucial aspect in this 

situation. In conclusion, despite the fact that data have 

accumulated over the last decade, more robust 

double-blind randomized controlled trials on G. glabra are 

still needed. There's also a lot of room to experiment with 

different liquorice formulations in a variety of illnesses. 
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