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The licorice root extracts have a variety of therapeutic benefits, including 
treatment of throat infections, tuberculosis, respiratory disorders, liver diseases, 
cardiovascular, anticancer, hepatoprotective, antibacterial, anti-inflammatory, 
antioxidant and immunodeficiency. The current study entails the antibacterial 
and antioxidant activities of licorice in water and methanolic extracts. The 
antimicrobial activity was assessed against Staphylococcus aureus, Escherichia 
coli, Staphylococcus sciuri, Pseudomonas, Bacillus subtilis and Salmonella typhi 
Aerugenosa. This was done by disc diffusion methods and the results revealed 
that methanolic extract was potentially more effective that exhibited good 
inhibitory action on E. coli (inhibitory zone 19±0.05 mm) and S. sciuri (inhibitory 
zone 17±0.04 mm) than water extract against the tested bacterial strains at 0.5 
mg/ml concentration. The results of antioxidant activity showed that methanolic 
extract exhibited potent antioxidant activity (% Inhibition 65.2±2.3) with an IC50 
of 192.51±3.30μg/mL in the 2,2-diphenyl-1-picrylhydrazyl assay, while water 
extract exhibiting (% Inhibition 53.6±2.1) with a value of IC50 235.51±4.10 
μg/mL at concentration 0.5 mg/ml. This study concludes that the tested licorice 
extracts have remedial prospective and may be suggested for use as an 
antibacterial agent and natural antioxidant in the food industry. 

                 © 2023 International Scientific Organization: All rights reserved. 

Capsule Summary: The antibacterial and antioxidant activities of licorice in water and methanolic extracts were evaluated. 
The extract showed promising activity against Staphylococcus aureus, Escherichia coli, Staphylococcus sciuri, Pseudomonas, 
Bacillus subtilis and Salmonella typhi Aerugenosa along with potential antioxidant activity. 
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INTRODUCTION 
 
Consumers are increasingly interested in natural plant 
products, owing to a widespread belief that natural 
components are safe. Since the dawn of human civilization, 
several plants have been commonly employed as best source 

of medicinal purposes. The need for herbal medications is 
steadily growing over time. These herbs have various 
functional qualities and they are high in natural bioactive 
constituents. When these components are present in meals, 
they reduce the risk of illness and humans use these plants 
extracts as healthful dietary supplements (Dogan et al., 
2018). 
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Licorice is a tiny perennial plant with many subterranean 
stems, violet to purple blooms, composite leaves and a pod 
encompasses 3-5 brown seeds. Licorice roots are cylindrical 
in form, measuring 0.5±2.5 cm in diameter and 15±20 cm in 
length. It grows in dry grassy plains and sunny 

mountainsides and is widely used as a sweetening and 
flavouring agent in the food industries and it has also been 
proposed for a variety of clinical applications such as 
respiratory, skin, joint, digestive system health, and others 
(Can et al., 2021). 

 
Glycyrrhizin (a)                      Glycyrrhetinic acid (b) 

 
Fig. 1: The structure major compound of Glycyrrhiza glabra 
 
 

 
Fig. 2: Principal pharmacological activities of GA (Nascimento et al., 2022) 
 
 

 
 

Fig. 3. Medicinal potentials of licorice (Noreen et al., 2021) 
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It is a potent natural sweetener, 50-170 times sweeter than 
that of sucrose. A Greek physicist Pedanius Dioscorides 
termed licorice as "sweet root" because of its sweet taste 
(Kao et al., 2013). It is widely used in beverage, tea, 
confectionery, pharmaceutical and cosmetics all over the 
world (Hassan et al., 2020). The chemical constituents of the 
roots have several bioactive compounds like 5-24% 
glycyrrhizin, 3-16% sugars, 20-30% starch, 4-6% cinder, 
anethole 2-3%, saponins, flavonoids, isoflavonoids, 
chalcones, triterpenes, sterols, amino acids, gum and 
essential oils etc. (Tanideh et al., 2014; Bahmani et al., 2015; 
Nazari et al., 2017).  

Glycyrrhizin, also known as glycyrrhizic acid 
(molecular weight 822.92 g/mol; chemical formula C42H62O16 
(Figure 1a), is a biologically active licorice that is 
transformed to glycyrrhetinic acid (Fig. 1b) in the human 
stomach. It is water-soluble pentacyclic triterpenoid 
glycoside which is responsible for the sweetness of licorice. 
Its aglycone is accountable for a variety of medicinal 
characteristics for clinical use such as hepatoprotective, anti-
inflammatory, antiviral, relieving ulcers, anticancer effects, 
hot flashes of menopause, antioxidant (Figure 2), 
neuroprotective and decreasing low density lipoprotein (Icer 
and Sanlier, 2017; Antonella et al., 2020; Kwon et al., 2020). 
Phytochemical compounds found in licorice include phenols, 
isoflavonoids, saponins, isoglycyrrhizin, flavanones,18-
glycyrrhetinic acid, glabridin, licochalcone A, liquiritigenin 
and licochalcone E (Wang et al., 2015; Gamal et al., 2020). It’s 
some pharmaceutical effects are given in Figure 3. 

The reactive oxygen species are constantly produced 
by the body when consuming oxygen normally for 
respiration and cell-mediated invulnerable functions. The 
production of free radicals or reactive oxygen during 
metabolism, exposure and other activities that exceed a 
biological system's antioxidant capacity results in oxidative 
stress, that is associated to heart disease, neurodegenerative 
diseases, cancer, and the ageing process. Antioxidants may 
protect the human body from free radicals and are frequently 
added to meals to avoid oxidative chain reactions. They work 
by preventing the start and propagation steps of the reaction, 
causing it to terminate and delaying the oxidation process 
(Yadav et al., 2016; Karim et al., 2022). The most often 
utilized antioxidants at the moment are BHA, propylgallate, 
BHT and tert-butyl hydroquinone. Legislation restricts the 
use of these synthetic antioxidants due to concerns about 
their hazardous and carcinogenic consequences (Saeed1 et 
al., 2018; Wang et al., 2021). Consequently, there is a rising 
awareness in natural and safe use of antioxidants in different 
food purposes as well as a emergent trend in customer 
inclination for natural antioxidants, all of which has 
increased the motivation to investigate natural antioxidant 
sources (Awa et al., 2020). The current study was carried out 
to analyze the antibacterial and possible antioxidant 
capabilities of licorice root in different extracts. 
  
MATERIAL AND METHODS 
 

Material and extraction 
 
Licorice roots (1 kg) was acquired from local market in 
Lahore, Pakistan. Extraction of the material was done as 
reported formerly (Gulçin, 2006). It was initially dried in a 
hot air oven for 6 hours. 50 g licorices were crushed into a 
fine powder in a mill and combined with 500 mL hot water 
by magnetic stirrer for 30 minutes. The extract was then 
filtered through muslin cloth and Whatman no. 1 filter paper. 
The filtrates were dried in a hot air oven at 60-65°C. 
Similarly, 50 g powder was mixed with 500 mL methanol for 
extraction. The remains were extracted again under the same 
circumstances until the extraction solvents were transparent. 
The extracts were filtered using Whatman No. 1 filter paper 
and the residue was collected and methanol was evaporated 
using a rotary evaporator at 40°C. These were refrigerated in 
plastic bags at -20°C for further study. 
 
Evaluation of anti-microbial activity by Disc-diffusion 
assay 
 
A disc-diffusion assay was carried out for the study of 
antibacterial activity (CLSI, 2006). Briefly, the methanol and 
water extracts were placed on sterile filter paper discs (9 mm 
diameter, chromatographic Whatman No. 3 paper) to load 0.5 
mg of the provided extracts per disc. The filter paper discs 
were then put on agar plates that had been evenly infected 
with the test microorganisms and kept for 18 hours 
incubation at 35±2.5°C. As a negative control, a methanol-
soaked paper disc was employed and for positive control, 
commercial 6mm diameter discs containing 0.03 mg of 
nitrofurantoin in use. The existence of distinct zones showed 
that the extracts had inhibitory action, which was quantified 
in mm. 
 
Determination of DPPH assay free radical scavenging 
activity 
  
The antioxidant capacity of the licorice extracts was assessed 
by its ability to scavenge the stable 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) free radical. This test was performed 
using the method explained by Brand-Williams (1995) with 
slight amendments (Saeed1 et al., 2022). In brief, a 0.0004% 
DPPH solution in methanol was prepared, and 2.9 mL of this 
solution was added to 0.1 mL of sample solution at various 
doses (0.1-0.5 mg/mL). 30 minutes later, the absorbance was 
measured at 517 nm with spectrophotometer Model: 
Shimadzu-1700. The DPPH radical scavenging activity was 
expressed as a inhibition (%) using the following Eq. 1. 
 
Inhibition (%) = [(AB – AS) / AB] x 100  (1) 
 
Where, AB denotes the absorbance of the control reaction and 
AS denotes the absorbance of the test compound. From the 
graph of inhibition percentage plotted versus extract 
concentration IC50 was computed. 
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Statistical Evaluation 
 
The experiments were carried out in triplicate. SPSS was 
used to examine the data, which was reported as mean 
standard deviation (Windows 2007, SPSS Inc.). Djeussi et al. 
(2020) classified the Radical Scavenging Activity as high if 
the IC50 was less than 50 ppm, moderate if it was between 50 
and 100 ppm, and low if it was greater than 100ppm. The 
antibacterial activity was classified as mild (12 mm), 
moderate (12-20 mm) or strong (> 20 mm) based on the size 
of the inhibitory zone at every concentration. 
 
RESULTS AND DISCUSSION 
 
Antimicrobial activity 
 
Using the disc diffusion technique, the antimicrobial activity 
of licorice aqueous and methanol extracts against Gram +ve 
and Gram –ve bacteria (Bacillus subtilis, Staphylococcus 
sciuri, Staphylococcus aureus, Escherichia coli, Salmonella 
typhi and Pseudomonas aerugenosa) was assessed. 
According to the data given, both aqueous and methanol 
extracts revealed considerable antibacterial efficacy against 
all of the microorganisms tested (Table 1). Among bacteria, 
the methanol extract was most active against E. coli 
(inhibition zone 19±0.05 mm) and least active against S. 
typhi (inhibition zone 12±0.02 mm) at 0.5 mg/mL. These 
findings are consistent with previous research (Nitalikar et 
al., 2010; Chopra et al., 2013; Hamad et al., 2020). 
Moreover, multiple studies have demonstrated that 
licorice's main ingredient, glycyrrhizic acid, has powerful 
inhibitory effects on Gram +ve and Gram -ve bacteria (Long 
et al., 2013; Rodino et al., 2015; Nigussie et al., 2021). 

The antibacterial activity of this herb extracts may 
be attributed to the presence of active constituents such as 
saponins, alkaloids, flavonoids, glycosides, phenols, and 
tannin (Mamedov & Egamberdieva, 2019; Wang et al., 
2020; Bao et al., 2021). Some secondary metabolites' 
antibacterial action could be described as follows: 
diterpenes, phenolic compounds flavonoids by altering 
microbe cell membranes, inhibiting energy metabolism and 
nucleic acid synthesis (Gupta et al., 2017; Tamokou et al., 

2017; Wahab et al., 2021). Licorice root extracts have been 
shown to be potentially useful and can be utilized as natural 
alternative preventives to reduce food poisoning infections 
and preserve food while avoiding the health risks 
associated with chemically antibacterial agent applications. 
 
DPPH scavenging activity  
 
DPPH free radical activity was determined and the extract 
was found to have good antioxidant activity. The 
antioxidant activity of plants has been identified as one of 
the indicators for measuring dietary functioning. The 
antioxidant efficiency of licorice was tested using the DPPH 
radical scavenging ability technique extract at 0.1-0.5 
mg/ml concentration. According to the findings, licorice’s 
methanol extract shows higher free radical scavenging 
activity with % Inhibition 65.20% than its water extract 
(53.60%) (Figure 4). The existence of flavonoids in the 
plants is most probably accountable for the observed free 
radical scavenging actions. Plant phenolics are a prominent 
category of chemicals that operate as principal antioxidants 
(Selyutina et al., 2019; Ageeva et al., 2022). 

The computed IC50 for G. glabra methanol extract 
was 359.45µg/mL which is greater than the value given by 
Sanja et al. (2018). It was claimed that IC50 of G. glabra from 
Serbia was 11.50mg/g. The DPPH scavenging activity of 
licorice extract is directly proportional to concentration in a 
dose-dependent way to a point, after which it revealed an 
unfavorable pattern and no antioxidant activity of extracts 
(Somaris et al, 2020). This tendency was also checked by 
Yu-Jin et al., (2020), who revealed that too much licorice 
ingestion (more than 2 mg/kg/day of pure glycyrrhizinic 
acid: a liquorice component) might cause muscular 
weakness and hypokalemia. However, recent 
pharmacological investigations have revealed that licorice 
extracts exhibit substantial antioxidant activity (Quintana 
et al., 2019; Reigada et al., 2020), which is due to 
antioxidants like flavonoids (Zhang et al., 2019) and 
triterpenes (Zang et al., 2020). Licorice's anti-aging (Zhao et 
al., 2018), anticancer (Chen et al., 2017) and anti-
inflammatory properties have been linked to its antioxidant 
activity (Zhou et al., 2022). 

Table 1: Antimicrobial screening of water and methanolic extract of Licorice 

Microbes Zone of Inhibition (mm) 

 
Water Methanol 

Gram-positive 
  Escherichia coli 16±0.04 19±0.05 

Pseudomonas aerugenosa 12±0.02 14±0.03 

Salmonella typhi 10±0.01 12±0.02 

Gram-positive 
  Staphylococcus aureus 12±0.02 16±0.04 

Bacillus subtilis                             11±0.01 15±0.04 

Staphylococcus aureus 15±0.03 17±0.05 
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 CONCLUSION 
 
Glycyrrhiza glabra is widely renowned for its expectorant 
and demulcent properties. Based on the findings, it was 
concluded that the methanolic extract of G. glabra contains 
antimicrobial components that should be investigated further 
for antibacterial efficacy against diverse bacterial strains. The 
extract is also an excellent source of antioxidant. To protect 
customers from toxic health effects, it is critical to have 
effective quality control techniques for the herbal and 
pharmaceutical products and there should be standardised 
screening of extracts. 
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