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Abstract

The roots and rhizomes of Glycyrrhiza glabra (Family: Leguminosae) have been used in traditional medicine and ayurveda
for hundreds of years as a medicinal drug, antiulcer, and antimicrobial. Liquorice or licorice (Glycyrrhiza glabra L.) may be
a perennial plant that is classified as a weed in wheat fields, cucurbit and vegetable gardens, cotton, potato, sugar beetroot
and fodder. Its medicinal drug and inhibitor properties are also positively correlated with the improvement of memory. This
review not only describes and explains the plant's typical use but also highlights its potential applications in the cosmetic or

pharmaceutical industries as well as its medicinal properties, such as antitussive, antimicrobial, antioxidant, anti-inflammatory,

antiulcer, and anticancer.
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Introduction

In wheat fields, cucurbits and vegetable gardens, cotton,
potato, sugar beet and fodder, hay, herb and herb, licorice
or licorice (Glycyrrhiza glabra) could be a perennial plant
of the Leguminosae family. The Mediterranean and some
parts of Asia are the native habitats of Glycyrrhiza glabra,
also known as liquorice and sweet wood. They have been
used medicinally since at least 500 B.C., and liquorice has
been referred to as “the grandfather of herbs” [1]. It was
believed to belong to the primary category of medicine and
was given the rejuvenating property when consumed over an
extended period of time [2]. It was used to treat conditions
involving the spleen, liver, and urinary organ [3]. Egyptian,
Chinese, Greek, Indian, and Roman civilizations historically
used the dried stem and root of this plant as a medicine
and a carminative [4]. The “code Humnubari” contains the
earliest mention of its use in drugs. (2100 BC). Furthermore,
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it was one of the essential plants mentioned in Assyrian
flavorer (2000 BC). Hippocrates, a physician who lived in
400 BC, mentioned its use to treat ulcers and quench thirst.
Dioscorides and Theophrastus both made reference to the
drug. Liquorice is used in the traditional Siddha system of
medicine as a demulcent, medication, anti-tussive, laxative,
and sweetener [4]. Additionally, it is frequently used to
treat respiratory conditions, dry coughs, metabolic process
infections, catarrh, tuberculosis, diseases of the reproductive
system, tract infections, abdominal pain, stomachal and
small intestine ulcers, inflammation of the abdomen, and
mouth ulcers [5]. Liquorice is a non-woody perennial that
can reach a height of 1 metre and has compound leaves that
are 7 to 15 cm long and have nine to seventeen leaflets each.
The loose inflorescence produces 0.8-1.2 cm long, purple to
pale whitish blue flowers. The fruit is a rectangular pod that
is 2-3 cm long and has numerous seeds inside [6]. A complex
and variable combination of compounds, up to 3% of which
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are volatiles, are responsible for the flavour of liquorice
root. Glycyrrhizin, which contains a sweet flavour 30-50
times sweeter than sugar, accounts for a large portion of the
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sweetness in liquorice. The sweetness is less immediate, tart,
and long-lasting than sugar, and it also differs greatly from it.

Figure 1: G. glabra roots.

Liquorice roots contain phytoestrogens called isoflavene
glabrene and isoflavene glabridin [7]. Although their quality
has declined recently, dried sticks of liquorice root are still a
common confectionery in the European country as they once
were in the United Kingdom. Simply as sticks of zoethout
(sweet wood) to chew on as candy, they were completely

sold out. The intensely sweet flavour is released through
seduction and sucking. The sweetness is thirty to fifty times
as potent as disaccharide while not damaging teeth. Since the
1970s, easier-to-consume candies, like “drop,” have largely
replaced the once-common zoethout.

Figure 2: Chemical structure of G. glabra.

About thirty species make up the rosid dicot genus
(Fabaceae), including G. glabra, G. uralensis, G. inflata, G.
aspera, G. korshinskyi, and G. eurycarpa. Due to mutualism
with bacteria-related microorganisms at the root level,
G. glabra, like other plants in the family Leguminosae, is
able to repair chemical elements, though it prefers wet
soils. It is suitable for both sandy and clay soils. The most
frequently used components are the roots, whereas leaves
are regarded as agrochemical waste. The most important
industrial application of G. glabra is the manufacture of food
additives, such as flavours and sweeteners [8]. Particularly,
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the foundation is used as an ingredient agent for American-
style food, ice cream, candies, tobacco, and chewing gum
[9]. The foundation extracts are used as foaming agents in
beers and fire extinguishers, while the foundation fibres are
used in insulation, wallboard, and boxboard after the healthy
and ingredient components have been removed. G. glabra is
designated as a skin-coloring agent in the cosmetics industry
and is used for that purpose in topical products. The U.S.
Food and Drug Administration, the Council of Europe, and
the Joint FAO/WHO Expert Committee on Food Additives
have all given their seals of approval for the use of liquorice

Copyright© Shakyawal S and Mahobiya P.


https://medwinpublishers.com/JONAM

extract and glycyrrhizin in foods (WHO, 2005). In fact, it has
been acknowledged as generally safe by the U.S. Flavor and
Extract makers Association. To the best of our knowledge,
there aren’t many reviews of this plant, especially when
it comes to pharmacologic aspects [10]. The goal of this
review was to examine G. glabra’s bioactive compounds and
the consequent biological activities associated with these
compounds.
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Pharmacological properties

The majority of medicines or molecules with mild
to important medical specialty activity against powerful
organisms and diseases come from plants. One of the oldest
and most popular flavoring agents in the world is liquorice.
Many of the historical applications for liquorice are still used
today.

Figure 3: Pharmacological properties of G. glabra.

Antioxidant activity: Root flavanoids exhibit strong
inhibitory activity. One of the main factors influencing G.
glabra’s uses is its inhibitory activity. The strong inhibitor
activity discovered may be due to the synthetic resin
content [11]. These six substances hispaglabridins A and B,
glabridin, methylgrabridin, isoliquiritigenin, and a derivative
of isoprenylchalcone have been identified as having this
activity. Glabridin makes up the majority of these (11% of the
total extract) among them. Glabridin was discovered to be
incredibly effective when these substances were tested as an
adjunct in nursing antioxidants towards lipoprotein reaction
(a contributing factor to atherosclerosis) [12]. The ability to
prevent the start of skin damage makes these synthetic resin
compounds effective in defending biological systems against
aerobic stress [13].

Anti-inflammatory activity: In numerous experimental
animal models and clinical studies, G. glabra root extract
has been shown to have anti-inflammatory properties [14].
Shalaby, Ibrahim, Mahmoud, and Mahmoud in 2004 examined
the anti-inflammatory effects of G. glabra in male rats
following a 4-week feeding period. The authors discovered a
significant decline in the total sterol and lipoid levels as well
as in the levels of body fluid liver enzymes. The beneficial
effects of G. glabra on the treatment of diseases of the higher
tract and viscus system were examined by Harwansh, Patra,
Pareta, Singh, and Biswas in 2011. These pharmacologic
effects were caused by an increase in monoamine
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neurotransmitter secretion and prostaglandin production
in the abdomen, which reduced viscus inflammation [15]. In
actuality, glycyrrhizin’s anti-inflammatory effects resembled
those of glucocorticoids and mineralocorticoids [16]. In
addition, G. glabra is used to treat liver and excretory organ
problems due to its potent anti-inflammatory properties
[17].

Antitussic and expectorant activity: It was discovered
that the drug’s oral drug extract had antitussive properties
(animal studies). A good expectorant effect was produced
by the herb’s simultaneous promotion of tubular cavity
and cartilaginous tube secretions [14]. Numerous authors
have documented liquorice’s expectorant and antitussic
properties, particularly how effective it is at treating
pharyngitis, cough, and -cartilaginous tube rubor [18].
Glycyrrhizin, which promotes the faster secretion of tracheal
mucus and aids in the removal of congestion from the
higher tract, is responsible for these effects [19]. A lively
substance found in the methanolic extract of liquorice
known as liqueritin apioside has the capacity to prevent
chemical irritant, a substance that causes coughing [20].
Glycyrrhetic acid shielded guinea pigs from histamine-
induced bronchospasms [21].

Antiulcerative activity: Extract from G. glabra is frequently

used as an antiulcerative. Gastric and duodenal ulcers are
treated with it for the gastrointestinal system [22], while
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it also acts as an adjuvant for the treatment of spasmodic
pains associated with chronic gastritis [23]. Glycyrrhizin
is the main chemical involved in this activity, and it can
increase the concentration of prostaglandins in the digestive
tract, encouraging the secretion of stomach mucus [24].
Different types of ulcers, particularly peptic ulcers, are
treated with a specialized liquorice extract known as DGL
(deglycyrrhizinated liquorice). Liquorice root contains
a glycoside that has been discovered to have both safe
and efficient ulcer healing properties. When antacids are
ineffective in providing relief for ulcer patients, the use of
carbenoxolone (a derivative of liquorice root) should be
taken into consideration. Liquorice was also said to have an
antipepsin effect and to slow down the production of surface
cells in the abdomen [25].

Antimicrobial activity: A major issue in clinical medicine,
multidrug-resistant microorganisms have prompted
researchers to look for new active ingredients. A variety of
organisms, including Staphylococcus aureus, Mycobacterium
tuberculosis, Escherichia coli, Entamoeba histolytica
protozoa, and Trichomonas, are susceptible to the herb’s
alcoholic extract, which is also known as the sodium salt
of glycyrrhizinic acid [21]. Particularly, this activity is
mediated by G. glabra isolates glabridin, glabrol, glabrene,
hispaglabridin A and B, as well as 40-methylglabridin and
3-hydroxyglabrol [26]. Against Arthrinium sacchari and
Chaetomium funicola, the methanolic extract of liquorice
exhibits fungicidal activity; however, glabridin was discovered
to be the active ingredient responsible for the effects noticed
[27]. Glycyrrhizinic acids are commonly used to treat skin
parasite infestations that cause atopic dermatitis, pruritis,
and cysts [28].

Anti-viral activity: Due to its ability to prevent virus cell
attachment, glycyrrhizin exhibits a distinctive antiviral
activity. Hepatitis and the common cold are viral infections
that can be treated with glycyrrhetinic acid-containing oral
liquorice preparations. For herpes, eczema, and psoriasis,
topical preparations with glycyrrhetinic acid are used. In
Japan, liquorice extracts have been used to treat chronic
liver disease for more than 60 years. They also have antiviral
properties that can be used to treat various viruses, such as
theherpessimplexvirus (HSV), the humanimmunodeficiency
virus (HIV), and others [4]. As a preventative measure,
glycyrrhizin will be used because it has been found to be
the most effective at inhibiting the replication of dominant
infectious agents.

Anticarcinogenic activity: Ehrlich ascites tumour cells are
not only prevented from proliferating in vivo and in vitro,
but also from undergoing angiogenesis in vivo tests using
peritoneal and choreoallantonic membranes [29]. By causing
a change in mitochondrial permeability, glycyrrhetic acid
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may start the proapoptotic pathway. This property may also
be useful for causing tumour cells to die [30]. In addition to
having antimutagenic potential, G. glabra’s hydro-methanolic
root extract prevented the development of micronuclei and
chromosomal aberration in albino mice’s bone marrow cells
[31]. The substance doesn’t impact the normal liver cell line,
but it prevents HepG2 cells from proliferating in liver cancer.
Particularly, 18-glycyrrhetinic acid increases the generation
of reactive oxygen species, the production of nitric oxide, and
the diminution of the mitochondrial membrane potential [32].
It was found that glycyrrhizin only stimulates AP-1 activity in
untreated cells, whereas TPA (12-O-tetradecanoylphorbal-
13-acetate), which inhibits AP-1 activity, induces it in TPA-
treated cells. This mechanism may serve as a template
for developing novel chemoprotective compounds [33].
According to recent research, isoliquiritigenin significantly
reduced the proliferation of prostatic adenocarcinoma cell
lines in a dose- and time-dependent manner. Subsequent
studies also suggested that isoliquiritigenin may be a
candidate for the treatment of prostatic adenocarcinoma
[34].

Hepatoprotective Activity: The development of cirrhosis
of the liver and its potential complications of liver failure
or hepatocarcinoma are symptoms of chronic liver disease,
which can be both viral and nonviral. Rats given an oral
dose of G. glabra root extract were protected from carbon
tetrachloride-induced liver damage. The reduction of hepatic
necrosis and degeneration, the restoration of hepatocellular
glycogen, and other indicators all pointed to hepatoprotective
action. In rabbits and rats with ligated common bile ducts,
glycyrrhizin and glyrrhetic acid both reduced serum bilirubin
levels and encouraged urine excretion of the substance
[14]. When compared to a placebo, glycyrrhizin caused
a significant drop in blood serum aminotransferases and
improved the microscopic anatomy of the liver. Furthermore,
it has been suggested that long-term use of glycyrrhizin
in chronic hepatitis C patients prevents the growth of
hepatocellular carcinoma. According to in vitro research,
glycyrrhizin modifies intracellular transport and suppresses
the hepatitis B virus surface antigen [35]. Additionally, by
increasing CYP1A1 and glutathione-transferase activity and
metabolically inactivating the hepatotoxin, it protects against
the oxidative and hepatic damage caused by aflatoxins,
which in turn promotes the anticarcinogenic activity
[36]. Additionally, it has been experimentally proven that
glycyrrhizin and its analogues have a mitogenic effect via
epidermal growth factor receptors, which in turn activates
the MAP (mitogen activated protein) kinase pathway to
promote hepatocyte DNA synthesis and proliferation [37].

Neuroprotective activity: Mice were given G. glabra extract

orally for 7 days at various concentrations (75-300 mg/
kg), and this improved their learning and memory [38].
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The observed memory-enhancing effects of liquorice may
be attributed to its anti-inflammatory properties [39]. The
protective effects of liquorice extract are also attributed
to its antioxidant properties, which reduce brain damage
and enhance neuronic performance and memory. Memory-
improving effects could result from the interaction of
antioxidant and anti-inflammatory properties with
neuroprotective functions.

Immunomodulating activity: It was shown in vitro that
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the phenolic compound glycyrrhizin is responsible for the
immunomodulatory properties of an aqueous root extract
of G. glabra [40]. Liquorice polysaccharide fractions increase
immune stimulation by stimulating macrophages [41]. An
analogue of glycyrrhizin called N-acetylmuramoyl amide
has been shown in animal studies to be effective against
the influenza virus by preventing virus replication [42]. A
potential source of an immunomodulator, glycyrrhizic acid,
which is present in the plant, prevents the growth of viruses
and renders virus particles inactive [43].

Other activities

The powdered liquorice root is used for a variety of
pharmaceutical applications, including the preparation
of pills to give them the proper consistency or to cover
their surfaces and prevent them from cohesion, as well as
diluents for finely ground extracts, etc. The main function of
liquorice in pharmacy is to mask the unpleasant flavours of
many nauseous medications, including bush, aloe, aluminum
chloride, senega, hyoscyamus, turpentine, etc. Due to its
flavor, liquorice has traditionally been used as a sweetener
[44]. Pretreatment with G. glabra significantly reduces the
effects of ischaemic reperfusion through enhancement of
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heart antioxidant status, amelioration of the perturbed
hemodynamic, restoration of left ventricular contractile
function, and histological salvage [45]. By inhibiting
leukocyte migration, the production of autoantibodies, and
exhibiting antiproteinase activity, the methanolic extract of
G. glabra rhizomes, at a dose of 150 mg/kg, has antiarthritic
activity in male rats [46]. In particular, 18-glycyrrhetinic acid,
which has been dubbed a novel therapeutic ingredient for the
treatment of allergic asthma, reduced airway inflammation
in a mouse model of asthma [47]. Finally, glabridin shows
hypoglycemic effects in an animal model with diabetes
mellitus, significantly decreasing body weight [48].
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Side effects and toxicity

There is a limit for consumption because it is well known
that something can become harmful or poisonous after a
certain point, regardless of whether it is a plant, an animal,
or a microbe. Elevated blood pressure is the most frequently
reported adverse effect of licorice supplementation. This
is attributed to licorice’s effect on the renin-angiotensin-
aldosterone system. Top doses of G. glabra have been
associated with a variety of negative side effects, including
fluid retention, hypokalemia, and hypertension. For instance,
in 2010, it was believed that a 34-year-old woman had
consumed enough liquorice over several months to cause a
fatal acute intoxication [49]. Patients with mineralocorticoid
excess syndromes appear to consume anywhere between 1.5
g and 250 g of licorice per day [50].

Conclusion

A plant with a significant ethnobotanical history is
Glycyrrhiza glabra (GG). Both in Europe and Japan, this plant’s
roots and rhizomes are used as prescription medications.
The medicinal benefits of G. glabra extracts, including their
antitussive, antimicrobial, antioxidant, anti-inflammatory,
antiulcer, and anticancer properties, are well documented.
These endeavors frequently depend on traditional medicine
and cognitive content. It is true that liquorice has few side
effects and toxicities, most of which are associated with fluid
retention and high blood pressure. In addition to describing
and explaining the plant’s typical uses, this review highlights
the plant’s potential applications for a variety of industries,
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including the cosmetic and pharmaceutical ones. To provide
a scientific foundation for brand-new uses, numerous clinical
trials must be conducted. The chemical components of G.
glabra hold a strong potential for producing new molecules,
which may have a wide range of therapeutic applications
in the drug discovery process for the creation of modern
medications. Finally, there is also a lot of room to experiment
with various liquorice preparation combinations for a variety
of disorders.
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