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Abstract
Glycyrrhiza glabra L. or licorice is a herbaceous plant of the family Fabaceae, used for millennia by
traditional medicine. This plant contains saponins in the roots and tannins in the leaves and roots.

The objective of this study is to extract these two groups of secondary metabolites from roots and leaves
of this plant collected from Rélizane region, in West of Algeria, as well as testing their antioxidant,
antibacterial and anticancer activities on various pathogenic bacterial strains: Escherichia coli (ATCC
25922), Pseudomonas aeruginosa (ATCC 27853), Staphylococcus aureus (ATCC 25923), Bacillus subtilis
(ATCC 21332), Enterococcus faecalis  (ATCC 29212) and Salmonella typhimurium  (ATTC 13311). The
antioxidant activity was assessed by DPPH and ferric reduction antioxidant potential (FRAP) assay and
saponins extract of root was found to possess higher antioxidant activity, indicating the presence of
compounds effective in the chemical composition of the plant that has a high antioxidant capacity. We
noted that Staphylococcus aureus appears to be more sensitive to the effect of saponins extract with 26
mm inhibition zones, whereas Escherichia coli is more sensitive to tannins extract (14.10 mm for the
extract of the roots and 15.33 mm for that of the leaves). The IC50 values on MCF-7 human breast cells
were 649.696 µg/ml, 1003.33 µg/ml and 871.32 µg/ml by saponins, tannins of roots and tannins of leaves
extracts, respectively. The IC50 values on L929 fibroblast cells  were 334.71 µg/ml, 750.95 µg/ml and
669.52 µg/ml by  saponins, tannins of roots and tannins of leaves extracts, respectively. The extracts of
G. glabra significantly decreased the growth of breast cancer and fibroblast cells. The results of the study
showed that the extracts may be used to treat some diseases but future research is needed.
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1.  Introduction

Algeria, by its geographical situation, vast surface area and varied
environments, offers rich and diverse vegetation. A large number of
aromatic and medicinal plants grow there spontaneously. The interest
in these plants has not stopped growing in recent years. As part of
the development of the Algerian flora, we were interested in species
of the Fabaceae family which is one of the most used families as a
global source of spices and extracts with high antioxidant,
antimicrobial and antiproliferative properties.

The value of these medicinal plants is in certain chemicals that
produce a definite physiological effect on the human body. The
most important of these bioactive constituents are: triterpene,
saponins, flavonoids, tannins, alkaloids and glycosides (Akinmoladun
et al., 2007).

Licorice (Glycyrrhiza glabra L.) is one of the most commonly used
medicinal plants in traditional medicine; it is a perennial of the
Fabaceae family, with aromatic roots and is from Southern Europe
and Asia (Al-Ani et al., 2008).

G. glabra has been considered an herbal medicine since antiquity. At
present, it is a well-known spice that has noteworthy pharmacological
effects. The beneficial properties attributed to licorice for human
health are mainly: anti-inflammatory, laxative, immunomodulatory,
antiucler, antitussive, antipyretic, anticancer, antioxidant and
antimicrobial (Al-Obaidi, 2014).

Saponins and tannins are important biologically active components
in plants. Not only do they have antibacterial activity, but also they
have very important properties such as antioxidant, antifungal, anti-
inflammatory and anticancer, etc. These compounds are present in a
large number of plants and these plants can be useful in many
therapeutic conditions (Işıl and Türkan, 2015).

In this context, the objective of this study is to evaluate the
antioxidant, cytotoxic and antibacterial activities of extracts (tannins
and saponins) of G. glabra from the Rélizane region in Algeria, so
that it could be a guide in the discovery of a new molecule with the
antioxidant, cytotoxic and antimicrobial property.

2.  Materials and Methods

2.1 Plant material used

The studied species G. glabra was harvested from Rélizane region
west of Algeria during October 2019. The used parts of the plant are:
dry ;  roots  and  leaves.
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2.2 Preparation of extracts

2.2.1 Preparation of licorice saponins extract

Saponins are extracted according to the method described by Okwu
and Josiah (2006), test portion of 20 g of the plant material of this
plant was dispersed in 200 ml of 20% ethanol. A first extraction was
carried out in a water bath at 55°C without rotation for 4 h. After
filtration, the residue obtained was extracted a second time with 200
ml of a 20% ethanol solution, which was then filtered. The collected
filtrates were concentrated in a water bath at 90°C to obtain a volume
of 40 ml. In a separatory funnel, the concentrated solution is mixed
with 20 ml of diethyl ether, stirring vigorously. This operation was
repeated three times. Then, the recovered aqueous phase was
extracted with 20 ml of n-butanol. This operation was repeated
three times. After that, the combined extracts of n-butanol were
washed twice with 10 ml  of a 5% aqueous solution of NaCl and then
heated in a water bath. After evaporation, the residues obtained was
stored at –18°C.

2.2.2 Preparation of licorice tannins extract

The tannins are extracted according to the method of Bruneton (1999),
50 g of (roots or leaves) plant material was defatted with 75 ml of
petroleum ether for 6 h (He-Long et al., 2010). In a monocle balloon,
50 g of defatted plant material was placed in the presence of 125 ml
of distilled water and 80 ml of acetone. The whole was macerated for
four days. After filtration through filter paper and elimination of
acetone by the rotary evaporator, the solution was extracted three
times with 25 ml of dichloromethane to remove the pigments and
lipids.  And decanted to extract the aqueous phase four times with
25 ml of ethyl acetate, the organic phase was dried over Na2SO4, then
filtered and evaporated. After evaporation, we obtain the tannins
extract and the residues obtained was stored at –18°C .

2.3 Antibacterial activity

2.3.1 Microbial strains tested

Strains were identified and isolated at a Microbiology laboratory at
the Biskra Hospital facility. They were subsequently stored in the
refrigerator in test tubes containing agar slants. The pathogenic strains
used are indicated in (Table 1).

Table 1: List of microbial strains tested

Strains tested Codes Family

Escherichia coli ATCC 25922 Enterobacteriaceae

Pseudomonas aeruginosa ATCC 27353 Pseudomonadaceae

Salmonella typhimurium ATCC 13311 Enterobacteriaceae

Staphylococcus aureus ATCC 25923 Staphylococcaceae

Bacillus subtilis ATCC 21332 Bacillaceae

Enterococcus faecalis ATCC 29212 Enterococcaceae

2.3.2 The disc diffusion method for evaluation of the antimicro-
bial activity

The method of disc diffusion (Bauer et al., 1966; Rahman and Rashid,
2008) was used to test solutions of known concentration (µg/ml) of
the tested extracts by dissolving the measured quantity of the extracts
in calculated volume of dimethylsulfoxide (DMSO). Dried and
sterilized filter paper discs (6 mm diameter) were then impregnated

with known amounts of the test substances using a micropipette
and the residual solvents were completely evaporated. Discs
containing the test materials were placed on nutrient agar medium
uniformly inoculated with the test microorganisms. Standard disc of
Gentamicin (10 µg/disc) and blank discs (impregnated with DMSO
followed by evaporation) were used as a positive and negative control,
respectively. These plates were then kept at a low temperature
(4°C) for 24 h to allow maximum diffusion of the test materials and
Gentamicin. The plates were then incubated at 37°C for 24 h to
allow maximum growth of the organisms (NCCLS, 1997; 1999).
Antimicrobial activity was evaluated by measuring the diameter of
the zone of inhibition around the disc expressed in mm. The assay
was repeated three times and the mean diameter was recorded
(Table 3).

2.3.3 Determination of minimum inhibitory concentrations
(MIC) and minimum bactericidal concentrations (MBC)
tests

The MIC is the lowest concentration of the substance for which
there is no visible growth with the naked eye after an incubation time
of 18 to 24 h. Its determination was made by observation of the
disorder induced by the growth of germs in each tube (Mobosso et
al., 2010; Yamina, 2019). Broth microdilution was carried out in
accordance with CLSI (2018). The plant extracts were dissolved in
DMSO and then serially diluted with MHB from 50 mg/ml to 0.195
mg/ml in triplicate in a 96-well plate. The final DMSO concentration
in the assay did not exceed 5%. The bacterial suspensions were
added to the plate to obtain (5 × 105 cfu/ml). The plates are incubated
at 37°C for 24 h. The lowest concentration of plant extract in the
well with no visible turbidity was taken as the MIC.

MBC is the lowest concentration of antibiotic capable of killing
bacteria after 24 h of incubation in a specific growth medium, leaving
a percentage of surviving bacteria <0.01% of the starting inoculum
(Joffin and Leyral, 2006).

To determine the minimum bactericidal concentration, 3 l of
suspensions from the clear wells were spread out on a blood agar
plate and incubated at 37°C until sufficient growth was obtained.
The lowest concentration that reduced the number of viable cells of
the initial inoculum to <0.01% was regarded as the MBC.

2.4  Antioxidant activity

2.4.1 DPPH free radical-scavenging activity

In order to study the anti-free radical activity of our extract, we used
the DPPH-based method, according to the protocol of Masuda et al.
(1999).

Evaluation of the free radical scavenging activity of the various extracts
was performed by a modified quantitative DPPH (1,1-diphenyl-2-
picrylhydrazyl) assay. Different concentrations of extracts in
methanol were provided (0.25, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, and
5 mg/ml). Blank samples were run by 1 ml methanol instead of the
sample, then 1 ml of  0.004% DPPH in methanol was mixed with 1
ml of the test solution, or standard, and diluted with 1 ml of methanol.
The mixture was left to stand at room temperature in the dark for 30
min.The change in colour from deep violet to light yellow was then
evaluated at 517 nm. Inhibition of free radicals in percentage (I %)
was determined based on the following equation:

I% = ((A0– A1)/A0) × 100
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where A0 is the absorbance of the control reaction (including all
reagents except the sample) and A1 is the absorbance of the extract.

Extract concentration providing 50% inhibition (IC50) was measured
from the graph plotted of inhibition percentage against extract
concentration. According to Laib (2011), the lower IC50 value indicated
the higher antioxidant activity. BHT (butylated hydroxytoluene) was
used as a positive control. Measurements were done in triplicates.

2.4.2 Ferric reducing antioxidant power (FRAP)

The reducing power was obtained according to the method of Oyaizu
(1986) with slight modifications. Various concentrations of extracts
were mixed with 2.5 ml of 0.2 M phosphate buffer and potassium
ferricyanide (1%). The mixture was incubated at 50°C for 20 min.
After the incubation, 2.5 ml of 10% trichloroacetic acid was added.
2.5 ml of the reaction mixture was mixed with 2.5 ml of distilled
water and 0.5 ml of ferric chloride (0.1%). The absorbance of the
solution is measured at 700 nm. The increase in the absorbance of
the reaction mixture indicates an increase in reducing power.The
same procedure was applied with ascorbic acid or standard.

2.5 Antiproliferative assays

2.5.1 Preparation of cell culture

Frozen cells were thawed rapidly at 37°C; thawed inside a sterile
laminar flow cabin, the cells were transferred to a 15 ml falcon tube
and centrifuged at 2,500 rpm for 2 min. A total of 3 ml of DMEM
(Caprion, CANADA) (10% FBS (Caprion, CANADA), %1 antibiotic
(Biological Industries, USA)) (for L929), RPMI 1640 (Biological
Industries, USA) (10% FBS, %1 antibiotic) (for H1299, MCF-7 and
A549) mediums were added to the falcon tube and after allowing
homogenization, cells were seeded into 25 cm2 flasks. The flasks
were left to incubate at 37°C and 5% CO2. After 72 h, cells were
scraped with 1 ml of Trypsin and EDTA (Biological Industries,
USA) for 4 min and then the cells were transferred to a 15 ml falcon
tube and centrifuged at 2,500 rpm for 2 min.

2.5.2 MTT cytotoxicity tests

MTT assay for cytotoxicity, MCF-7 human breast cancer cells and
L929 fibroblast cells (5 × 103cells/well) were seeded into flat-
bottomed 96-well plates containing DMEM with L-glutamine and
10% FBS supplemented with 1% PS (Pen and Strep), RPMI 1640
with L-glutamine and 10% FBS supplemented with 1% PS (Pen and
Strep) and incubated over night. Following this incubation, particles
with different concentrations : 1500 g/ml, 1000 g/ml, 750 g/ml,
500 g/ml, 250 g/ml, 100 g/ml, 25 g/ml, 5 g/ml were diluted
with cell culture medium and inoculated into the wells. The plates
were kept in the CO2 incubator at 37°C in 5% CO2 for 24 h. The cell
culture medium was substituted with 100 µl fresh medium and 15 µl
of fresh MTT solutions and incubated under the same circumstances
for 4 h a dark state. After that, 100 µl is opropanol-HCl to dissolve
the formed dark blue for mazancrsytals was added to each well and
incubated for 30 min in a dark condition. The wells were read by the
ELISA plate reader using a Spectra Max 190 microplate reader
(Molecular Devices, Sunnyvale, CA) at 570 nm. The number of
living and dead cells was counted using a cell counter. Each assay
was repeated three times.  The cytotoxicity test was done in triplicate
and the relative cell viability (%) was calculated as follows:

Cell viability (%) = [A]sample/ [A]control ×  100

where [A]sample is the absorbance of the test sample and [A]control is
the absorbance of the control sample.

2.6 Statistical analysis

All  experiments  were  carried  out  in  triplicate.  Data  are expressed
as Mean ± SD. Differences were evaluated by one-way  ANOVA  test
using  the Statistical Package for Social Sciences  (Windows version
21.0: SPSS). p<0.05 was considered as significant for all the tests.

3.  Results

3.1 Determining of extraction yield

After extraction, the saponins and tannins extraction yield of the
plant studied (G. glabra ) was determined in (Table 2).

Table 2: Saponins and glycosides extraction yield

Yield Roots Leaves

Saponins extract 4.2% -

Tannins extract 1.58% 1.42%

In general, the contents of dry extracts vary not only from one plant
to another of the same family, but also according to different parts of
the plant (leaves or roots).

Saponins are found only in the root of licorice; they are triterpene
structures, mainly represented by glycyrrhizin (3 to 5%) of the dry
drug (Gily, 2005).

3.2 Antibacterial activity of saponins and tannins extracts

At the end of 24 h, statistically significant antimicrobial activity was
demonstrated by all the test specimens used in this study (p<0.05).

This antibacterial activity was quantitatively determined by the
presence or absence of an inhibition zone around the discs containing
the extract. All the data are presented in Table 3 (Results were reported
as the mean values of three different experiments).

According to the results obtained (Table 3), the largest zone of
inhibition obtained with the saponins extracts on Staphyloccocus
aureus (26.0 ± 0.0 mm) and slightly active on Pseudomonas
aeruginosa (8.0 ± 1.0 mm), while the tannins leave extracts  had a big
effect on S. aureus (19.0 ± 0.56 mm), followed by Bacillus  subtilis
(18.33 ± 0.0 mm). On the other hand; the tannins roots extract
showed maximum inhibitory effect against Bacillus subtilis (16.67 ±
0.58 mm), followed by Escherichia coli (15.10 ± 1.0 mm) compared
with Gentamicin as a positive standard.

The values of minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of saponins and tannins extract of
G. glabra plant against tested bacteria showed that the saponins and
tannins extract on gram-positive bacteria have a higher bactericidal
potency than gram-negative bacteria. These  results indicate that
there is a significant difference in the susceptibility of G. glabra
among the bacteria (p<0.05).

All tested strains were sensitive to all tested extracts with MICs
ranged from 0.78 mg/ml (saponins extract) up to 25 mg/ml (tannins
roots extract) and MBCs from 1.56 mg/ml (saponins extract) up to
100 mg/ml (for tannins leaves extract) (Table 4). However, saponins
extract showed the most favorable results as the lowest both MIC
and MBC (0.78 mg/ml and 1.56 mg/ml, respectively) against S. aureus
with highly significant differences p<0.01 (Table 4).
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Table 3: Antibacterial activity expressed as mean ± SD of growth inhibition zone diameters (mm) of G. glabra extacts

                     Extracts Saponins roots extracts     Tannins extracts DMSO Ge ntamyc in

Strains tested Roots Leaves

Escherichia coli 13.33 ± 0.58 15.10 ± 1.0* 15.33 ± 1.0* - 28.00 ± 1.0

Pseudomonas  aeruginosa   08.0 ± 1.0 08.33 ± 0.58 10.00 ± 0.58 - 18.57 ± 0.58

Salmonella typhimurium   11.5 ± 0.58 11.50 ± 0.5 13.25 ± 1.0 - 19.67 ± 0.58

Staphylococus aureus   26.0 ± 0.0** 14.33 ± 0.01 19.00 ± 0.56** - 32.00 ± 1.0

Bacillus  subtilis 16.67 ± 0.52* 16.67 ± 0.58* 18.33 ± 0.0* - 22.83 ± 0.29

Enterococcus  faecalis 18.10 ± 0.29* 15.00 ± 0.00* 16.50 ± 1.0* - 26.00 ± 1.0

*Significant at 0.05 level, ** Significant at 0.01 level, mean ± SD (Standard deviation)

Table 4 : Minimum inhibitory concentration [MIC (mg/ml) and MBC (mg/ml)] of saponins and tannins extracts

          Extracts             Saponins extracts       Tannins extracts

MIC MBC                 MIC                                           MBC

   Strains tested Roots Leaves Roots Leaves

E. coli  6.25 ± 0.023 12.50 ± 0.08 12.50 ± 0.001   6.25 ± 0.025 25.00 ± 0.014 12.50 ± 0.025

P.  aeruginosa  12.5 ± 0.002 25.00 ± 0.001 25.00 ± 0.003   12.5 ± 0.018 50.00 ± 0.001 10.00 ± 0.001

S. typhimurium  6.25 ± 0.001 12.50 ± 0.002 12.50 ± 0.001   6.25 ± 0.001 25.00 ± 0.001 12.50 ± 0.003

S. aureus  0.78 ± 0.003**  1.56 ± 0.012**   6.25 ± 0.014* 3.125 ± 0.05*  6.25 ± 0.08* 3.125 ± 0.005*

B.  subtilis 3.125 ± 0.001*  6.25 ± 0.014*   6.25 ± 0.011* 3.125 ± 0.02*  6.25 ± 0.147*   6.25 ± 0.023*

E.  faecalis 01.56 ± 0.011** 3.125 ± 0.02** 3.125 ± 0.01*  6.25 ± 0.024*  6.25 ± 0.001* 3.125 ± 0.002*

*Significant at 0.05 level, ** Significant at 0.01 level, mean ± SD (Standard deviation)

Table 5: IC50 DPPH test of saponins and tannins extracts

Extracts Saponins of roots Tannins of roots Tannins of leaves Ascorbic acid

IC50 (mg/ml)

DPPH 0.65 ± 0.05** 0.75 ± 0.06** 1.02 ± 0.08* 0.66 ± 0.09**

*Significant at 0.05 level, ** Significant at 0.01 level, mean ± SD (Standard deviation)

3.3 Antioxidant Activity

In the case of antioxidant screening (Table 5), antioxidant activity is
defined as the ability of a compound to inhibit oxidative degradation,
such as lipid peroxidation and is widely used as a parameter for
medicinal bioactive components. The (DPPH) free radical scavenging
activity method showed antioxidant activity with IC50 value of 0.65
mg/ml for saponins extract, 0.75 mg/ml for tannins roots extracts and
1.02 mg/ml for tannins leaves extracts. Standard ascorbic acid had
the IC50value of 0.66 mg/ml.

The reducing capacity of compound Fe3, ferricyanide complex to
the ferrous form may serve as a significant indicator of its antioxidant
capacity (Yildirim et al., 2001). Figure1 shows the dose response
curves for the reducing power of the extracts from G. glabra root and
leaves as a function of their concentration. In this study, the reductive
ability of saponins and tannins extracts and standard antioxidant
(Ascorbic acid) was measured by investigating the Fe+3  Fe+2

transformations according to the method of Oyaizu (1989). The
reducing power of these entire test compounds increased in a
concentration in dependent manner. Saponins licorice root extract
showed higher reducing power, compared to tannins extracts.

The result for ferric ion reducing power (A700 nm, 0.50) was found
in the saponins extract while the values for ferric ion reducing power
was found in the tannins of roots extract (A700 nm, 0.2) and the
tannins of leaves extract (A700 nm, 0.28) at the concentration 250
g/ml. The reducing powers of all licorice extracts were markedly
lower than that of ascorbic acid (Figure 1).
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3.4 In vitro cytotoxicity analysis

The cytotoxic potential of saponins and tannins extracts of G. glabra
were shown in Figures 2 and 3 after 24 h incubation period on L929
fibroblast cells and MCF-7 human breast cells, respectively.  The
percentage of surviving cells decreased in comparison to the control
group with increasing the concentration of saponins and tannins
(roots and leaves) extracts.  Figure 2 shows that more than 50% of
L929 cells were decreased in concentrations of (250, 500 and 750)
g/ml for saponins, tannins roots and tannins leaves extracts,
respectively. Figure 3 shows that more than 50% of MCF-7 cells
were decreased in concentrations of 500 g/ml and 1000 g/ml for
saponins and tannins extracts, respectively.

The  IC50  values  of G. glabra 929 fibroblast cells  were 334.71  µg/
ml, 750.95 µg/ml  and 669.52 µg/ml by  saponins, tannins roots and
tannins leaves extracts, respectively. The IC50 values of G. glabra
MCF-7 cells were 649.696 µg/ml, 1003.33 µg/ml and 871.32 µg/ml
by saponins, tannins roots and tannins leaves extracts, respectively.
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Figure 2 : The percentage of survival of L929 fibroblast cells
exposed to saponins and tannins extracts of G. glabra
during 24 h incubation period.
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Figure 3: The percentage of survival of MCF-7 human breast
cells exposed to saponins and tannins extracts of
G. glabra during 24 h incubation period.

4.  Discussion

4.1 Saponins and tannins extraction yield

We can say that our results are not in agreement with the results of
Al Obaidi (2014), which estimated that the yield of saponins extracts
of G. glabra from the Iraq region is 41.1% which greatly exceeds the
result obtained in this study (4.2%). This difference can be explained

by the different climatic conditions of this region compared to that
of Algeria.

According to Gily (2005), the harvest period depends on the nature
of the soil and the variety. This difference could also be explained by
Kelen and Tepe (2008), about the choices of the harvest period
because it is essential in terms of yield and quality of plant extract,
climate, geographic area, the organ of the plant used, the drying
period, the extraction method; these are factors among others that
can have a direct impact on the yields of plant extract.

4.2 Antibacterial activity

Plants have developed natural defence mechanisms to protect
themselves long before man played an active role in protecting them.
It is known that plants synthesize a variety of groups of bioactive
compounds in plant tissues as secondary metabolites that have an
antimicrobial activity to stop or inhibit the development of
germination of pathogens (Santos et al., 2009) .

The phytochemical screening of the root of G. glabra revealed the
presence of phenolic compounds, flavonoids, alkaloids, glycosides,
carbohydrates, starches, proteins, pectin, mucilage, saponins, lipids,
tannins, steroids and sterols. It has shown improved memory,
antidepressant, antioxidant, anticancer, antimicrobial, protective,
antiulcer, antidiabetic, hypolipidemic, anti-inflammatory, and many
other pharmacological effects.

The results of this study indicated that all extracts had an antimicrobial
effect against all microorganisms tested. The antibacterial activity of
saponins extract is possibly linked to the presence of glycyrrhizin in
liquorice root which is a triterpenoid saponin glycoside (4-20%), a
mixture of potassium and calcium salts of 18 -glycyrrhizic acid
(which was the main bioactive compound in underground parts, also
called glycyrrhizic or glycyrrhizic acid and a glycoside of
glycyrrhetinic acid), it was fifty times sweeter than sugar. Licorice
root also contained other triterpenes including glycyrretol, glabrolide,
liquiritic acid, isoglaborlide  and  liquorice  acid.  18 -glycyrrhizic
acid (3-O-(2-O--d-glucopyranuronosyl -dglucopyranurosyl)-3-
-hydroxy-11-oxo-18 ,20 -olean-12-in-29-oic acid) was  isolated
from G. glabra roots (Benigni et al.,1969 ; Isbrucker and Burdock,
2006). According to Soulef et al. (2014), the antibacterial effect of
the glycosides extracted from  G. glabra roots was investigated against
three  bacterial  strains,  Escherichia  coli,  Pseudo-monas  aeruginosa
and Staphylococcus  aureus.  They showed an inhibitory effect on
the gram-positive  strain  (Staphylococcus  aureus ATCC 23) and
gram-negative strain (Pseudomonas aeruginosa ATCC53), but it
possessed no effect on Escherichia coli ATCC22 strain. The
antimicrobial activity of G. glabra is well known and glabridin and
glycyrrhizin (saponin) have been reported to possess antibacterial
activities against some strains (Garnier et al., 1961; Demizu et
al.,1988 ; Haraguchi et al.,1998, Yokota et al.,1998).

The tannic compound, in general, has good activity against bacterial
growth and this is because these compounds contain titanic acid
against certain kinds of diseased bacteria tanks to the ability of these
compounds to dissolve the fatty layer of diseased bacterial wall that
causes leakage of cell fluid out the cell and destroys it. And has the
ability to consist the hydrogen bond between OH group in phenol
compound that includes tanic acid, the nitrogen of amino acid in
bacterial cell that lead to loss of this activity which leads to loss of
vital action of cell and destroys it (Aqeel et al.,1989; Al-Ani et al.,
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2008 ).  In most often,  the  leaf extracts had better activity than the
root extracts. Tannins extracts from leaves of G. glabra showed the
highest activity compared with tannins of roots. The purified tannins
extracted from a plant containing the tannin exhibited a range of
microbial activity. The tannins obtained from the leaves had greater
antimicrobial activity than the other types of tannins and this result
is the same as our result noted that the extract of the leaves has a high
antibacterial activity than the extract of the roots (Min et al., 2008).

Castillo et al. (2012) stated three hypotheses that could explain the
antimicrobial mechanism of tannins: inhibition of enzymatic activity
by complexion with substrates of bacteria and fungi; direct  action
of  tannins  on  the  microorganism metabolism, through the inhibition
of oxidative phosphorylation; a mechanism involving the complexion
of tannins with metabolic ions, decreasing the availability of essential
ions to the metabolism of the microorganisms. Saponins  are  active
due  to  causing  leakage  of  proteins  and certain  enzymes (Zabloto
wicz et al., 2009; Patil et al., 2009), and  tannins  bind  to  prolin  rich
proteins and interfere with the protein synthesis (Shimada, 2006).

4.3 Antioxidant activity

The reducing power of the species G. glabra is probably due to the
presence of hydroxyl group in the phenolic compounds which can
serve as electron donors. Antioxidants can, therefore be considered
as reducing and inactivating oxidants (Siddhuraju and Becker, 2007).
It has been shown that antioxidant molecules such as ascorbic acid,
tocopherol, flavonoids, saponins and tannins reduce and discolour the
DPPH, due to their ability to give up the hydrogen (Bougandoura
and Bendimerad, 2013; Punit et al., 2019). On the other hand, rich
phenolic contents of the extracts may probably contribute strong
neuroprotective and antioxidant activities to the plant (Sevgi et al.,
2020).

Various licorice compounds exert an antioxidant action that is
responsible for several activities. Yokozawa shows that rats, who
received licorice extract before undergoing oxidative stress, see a
significant reduction in nitrates and nitrogen monoxide, resulting
from the reduction of nitrates. In addition, he observed a decrease in
the level of nitrotyrosine, a specific marker for the oxidative activity
of enzymes. Yokosawa has identified the active principles behind
these properties: it is glycyrrhizin (saponin) (Yokozawa et al., 2005).

The  antioxidant  activity  of  phenolic  compounds  was  correlated
with  their  chemical  structures  and  degrees  of polymerisation (Lu
and Foo, 2000). Hagerman  et  al. (1998) provided  insights  into  the
mechanism  of  procyanidin  as  the  potential  antioxidants,  which
showed that hydroxyl groups were important factors for free radical
scavenging by tannins.

The reduction capacity of a compound may serve as asignificant
indicator of its potential antioxidant activity (Meir et al.,1995). A
greater absorbance corresponds to a higher ferric reducing power.
The antioxidant activity has been reported to be concomitant with
the development of reducing power (Akinmoladun et al., 2007).
However, tannins can chelate metal ions such as Fe (II) and interfere
with one of the reaction steps in the fenton reaction and thereby
retard oxidation (Karamac et al., 2006).

4.4 Cytotoxicity assay

Licorice has been used extensively as a flavoring and sweetening
agent in tobacco products, candy, toothpaste, chewing gum, and
beverages, and it has been prescribed for a long time as a treatment in
oriental herbal medicine. Licorice root is also recognized by the
National Cancer Institute as exerting cancer chemopreventive effects
(Chen and Han,1994 ; Fu et al., 2004).

The results of the above cytotoxic effect of the two extracts (saponins
and tannins) from the root and leaves evaluated against two cancer
cells, highlights, on the one hand, the important cytotoxic effect that
G. glabra root and leaves extracts to exert against the two cancer cell
lines evaluated with a more potent effect against L929 fibroblast
cells as compared with MCF-7 human breast cells. On the other
hand, the results indicate a variable potency among extracts, with
saponins presenting the strongest cytotoxic effect against both cell
lines.

Saponins have been ascribed to a number of pharmacological actions,
such as immunomodulatory potential via cytokine interplay (Pizzi,
2008) cytostatic and cytotoxic effects on malignant tumour cells
(Bachran et al., 2008).

Glycyrrhizin, is a triterpene saponin glycoside that is the main
compound in root extract and acts as an anti-proliferative agent
against tumour cells, especially breast cancer cell line (MCF-7) and
HEP-2 and plays its role by inducing apoptosis (Baltina, 2003 ;
Rossi et al., 2016). G. glabra root extract induces apoptosis in HT-
29 cells; therefore, it is useful in the treatment of colon cancer
(Nourazarian et al., 2016).

In 1994, Chen and Han observed the effect of glycyrrhetic acid
(saponin) of G.  glabra on mouse tumours induced by a carcinogen,
benzo [] pyrene. This study made it possible to highlight part of
the mechanism of action of this aglycone on tumors: glycyrrhetic
acid would inhibit 20 to 80% of the activity of ornithine decarboxylase,
which is responsible for cell proliferation. Regulation of this enzyme
stimulates interleukin1 and TNF (Tumour Necrosis Factor), and
thus limits the development of cancer tissue (Chen and Han, 1994).

In May 2008, Hawthorne and Gallagher observed in a study realized
in vitro, that glycyrrhetic acid had antitumour activity in androgen-
dependent prostate cancer but lacking activity in non-androgen-
dependent prostate cancer (Hawthorne and Gallagher, 2008).

In a published work, saponins have been determined to have anti-
tumor properties in human colon cancer HT-29 cells and tumor
xenografts. They inhibit cellular proliferation by accumulation in S
phase and G2/M arrest, with concomitant suppression of p21
expression and inhibition of cyclin-dependent kinase activity. In
addition, AST promotes apoptosis in HT-29 cells through caspase 3
activation and poly (ADP-ribose) polymerase cleavage, which is
indicated by DNA fragmentation and nuclear condensation of
chromatin (Tin et al., 2007).

There has been a great deal of interest in free radicals and oxygen
species generated in vivo, which have been implicated in diseases
such as cancer, multiple sclerosis, and atherosclerosis. Agents that
cause oxidative DNA damage generally increase the risk of cancer
development (Halliwell, 2002). Hydrolyzable tannins  have been
found  to  exhibit  higher  cytotoxicity  against human oral squamous
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cell carcinoma  and  salivary  gland  tumour  cell  lines  than against
normal gingival fibroblasts (Sakagami et al., 2000).

Tannic acid was shown to possess anticarcinogenic activity against
to hepatic neoplasms (adenomas plus carcinomas). Consequently,
this component, therefore, exhibited chemoprotective activity (Nepka
et al.,1999).

In a study, gallotannins were found to inhibit proliferation and induce
apoptosis in a human colon cancer cell line (T-84) (Gali-Muhtasib et
al., 2001). Fifty seven tannins and related compound, including
ellagitannin, gallotannin and complex tannins, have been evaluated
for their cytotoxicity against human tumour cells which are malignant
melanoma, lung cancer, ilolecal adenocarcinoma, medulloblastoma
cells and epidermoid carcinoma (Kashiwada et al.,1992). It was
determined that tannins were exhibited antitumour and anticancer
activity against HeLa cell and murine leukaemia cells (L1210/0),
murine mammary carcinoma cells (FM3A), MCF7/HER2 and JIMT-1
breast cancer cells and human T-lymphocyte cells (Molt 4/C8, CEM/
0) (Pizzi, 2008).

5.  Conclusion

The present study revealed that saponins and tannins extracts of
G. glabra  roots  and leaves showed better or close some antimicrobial
and antioxidant activities. In our results, the saponins root extract of
G. glabra  showed better antioxidant activity than tannins extracts
and also had a higher cytotoxic effect on  L929 fibroblast cells  and
MCF-7 human breast cells,  respectively. For this reason, it is possible
to use these extracts in some diseases like cancer. The obtained
results show that G. glabra contains very important components
(saponins and tannins), which indicate that roots and leaves of this
plant could be considered as potential phytoremedy for the
development of novel agents in disorders in the coming years. In this
regard, further studies need to be carried out to explore G. glabra for
its ability to prevent and treat diseases.
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