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Chemical Analysis and Antibacterial Activity of Glycyrrhiza glabra roots
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Abstract

Glycyrrhiza glabra roots contain high nutritive value and substantial medicinal properties such as antibacterial, antioxidant,
antimalarial, antispasmodic, anti-inflammatory and anti-hyper glycemic activities. Plant samples were collected from Babylon
governorate, Irag. Confirmed classification of G. glabra and preparation of root extract were implemented in the laboratories
of college pharmacy/university of Babylon. Various extracts and chemical compounds were obtained and the antimicrobial
effects of G. glabra was assessed against Staphylococcus aureus, Escherishia coli, Pseudomonas aeruginosa, and Candida
albicans using agar well diffusion method and concentration range of 500-3000mg/mL. Results of the chemical analysis of G.
glabra root extracts proved that the aqueous extract contained saponin, flavonoids, glycosides, but lacked alkaloids and phenols.
The ethanolic extract contained tannins and terpenoids. All tested isolates were sensitive to both extracts at concentration of
3000 mg/ml. S. aureus and E. coli showed higher sensitivity, maximum effective inhibition for G. glabra aqueous extract was
found against S.aureus, whereby the minimum inhibition was recorded against P. aeruginosa. Regarding G. glabra alcoholic

extracts, the highest effect was noticed against P. aeruginosa, while the lowest effect was noticed on C.albicans.
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. Introduction

Because of the increasing antibiotic resistance, the
demands have increased for plant-based drugs, herbal
health products and herbal pharmaceuticals. Hence,
medicinal plants became great important source of
medical products [1,2,3].

Since long ago, Glycyrrhiza glabra has documented as
one of the most common traditional medicines used in
Europe and China. G. glabra is a herbaceous
perennial belonged for family Leguminosae with
traditional names "liquorice" or "licorice". there are
various uses of liquorice roots in foods and medicines
atributed for its numerous biological active
compounds such as flavonoids, glycyrrhetinic acid,
glycyrrhizin, chalcones, triterpenoid , tannins, pectins,
asparagines, cortisol metabolism inhibitors, volatile
oils, glycosides and isoflavonoids [4,5,6]. In the
medical field, the powder and extract of liquorice
roots commonly are used for treatment of cold,
cough, asthma, sore throat and other respiratory
disorders. Glycyrrhizinic acids have been used to cure
atopic dermatitis, pruritis, and cysts due to the skin

parasitic infestations. Glycyrrhizin can reduce the IgE-
stimulating cytokines leading for interferance with the
production of IgE [7,8,9,10].

Scientific evidences in the published studies have
demonstrated high antibacterial activities of liquorice
root extracts against bacteria and fungi. On the other
hand, numerous biological components have been
isolated from G. glabra  roots with potential
antimicrobial activities in vitro, such as glabridin, 40-
methylglabridin, glabrol, 3-hydroxyglabrol,
hispaglabridin A and B, gabrin, and glabrene.
Glycyrrhizinic acids have been used to treat the
eczema, itchy skin, and Cysticercosis [11,12,13].
Antiviral activity by Glycyrrhizin has been reported
via inhibition of the viral attachment to the host cell,
disruption with viral multiplication and can be used for
prophylaxis treatment, such as treatment of chronic
hepatitis C virus and HIV. Recently, reviewed
evidence has indicated that another components of
liquorice extracts have antiviral activities such as
pyraziofurin, ribavirin, 6-azauridine and glycyrrhizin.
The related studies emphasized, mycophenolic acid
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can be used against severe acute respiratory syndrome
(SARS) virus [14,15,16].

2. Materials and Methods

2-1. Plant Samples collection

Roots of G. glabra were collected from Al-Hussain
village in Babylon governorate, Iraq on March, 2021.
Confirmed identification and classification of G.
glabra and preparation of root extract were done in the
pharmacognosy laboratory [college of
pharmacy/university of Babylon. The roots were
cleaned and cut into small pieces and dried.
2-2.Preparation of Glycyrrhiza glabra root extracts
The collected roots of licorice plant were dried and
grinded with mechanical grinder. In glass flask 50g of
the dried roots powder was dissolved in 500 ml of
70% ethanol for 24hrs. In another glass flask, 50g of
the dried roots powder was dissolved in 500 mL of
boiling water for 24hrs. The both flasks were put on
the shaker for 6hrs. The extracts were sterilized by
Millipore filter units[17]. The filtrated extract was
dried at 57-60°C in oven and the dried extract powder
was used to prepare alcoholic crude extract and crude
aqueous extract.

2-3.Chemical analysis

2-3-1.Detection of Tannins

After preparing the agqueous solution of 1% of ferric
chloride,we added an equal amount of plant extract,
the appearance of abluish-green precipitate indicated
the presence of tannins [18].

2-3-2. Detection of flavonoids

5ml of ethyl alcohol 95% was added to 1mL of plant
extract in atest tube and placed in water bath for 30
minutes. Next a few drops of sodium hydroxide was
added and the appearance of dark color indicated the
presence of flavonoids [9].

2-3-3.Detection of saponins

5 ml of the extracted plant root was placed in a test
tube, and a few drops of sodium bicarbonate solution
was added. The test tube was shaken vigorously and
left for 5 minutes. Foam formation indicated the
presence of saponins [18].

2-3-4.Detection of Glycoside: by using Fehlank
reagent which consisted of two solutions [9].
Solution (a)/ 7 g of hydrated copper sulfate dissolved
in 100ml of distilled water. Solution (b)/ 35 g of
potassium sodium tertarate and 10g of sodium
hydroxide dissolve with D.w. Equal volumes of
Fehlan'’k reagent and plant exract were mixture in
abioling for 15 minutes ,we noticethe appearance of a
red sediment at the bottom test tube indicating the
presence of glycosids.
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2-3-5.Detection of terpenoids

1 ml of chloride antimon in 20% chloroform, was
added to 5ml of plant extract. The appearance of white
precipitate was an indication of the terpenes presence
[9].

2-3-6.Detection of phenols

A mixture of 1% aqueos iron chloride and 1% of
potassium iron cyanide was prepared and and an equal
amount of plant extract was added. The appearance of
greenish-blue color indicated the presence of phenols
[9].

2-3-7.Detection of Alkaloids:

Alkaloids were detected by Meye™s reagent which
gives white precipitate as positive result [18]

2-4. Antimicrobial activity assay

glabra extract was investigated separately on Brain-
Heart infusion Agar (BHIA) medium using well-agar
diffusion method. The study was performed using 18-
20hrs bacterial culture of S. aureus, E. coli, P.
aeruginosa, and the fungi C. albicans standard strains.

2-4-1.Agar well diffusion method

The aqueous and alcoholic extracts of G. glabra were
tested at various concentrations (500, 1000, 2000 and
3000mg/ml). A nutrient broth was inoculated with
loop full growth from each isolate and incubated at 37
°C for 18 hours. Diluted bacterial suspensions in
normal saline equal to the McFarland number 0.5, to
obtain a uniform suspension with cell density of
1.5x108 CFU / ml were used[19].

Petri dishes prepared with Brain-Heart infusion Agar
(BHA), the bacterial isolates were cultured on the
media by streaking with sterile swab (for all tested
bacteria), then created five wells of 6 mm diameters in
agar medium utilizing sterile borer and filled with
100ul of every concentration for each extract using
sterile micropipette, while the well made in the center
contained the control. Then, the plates were incubated
at 37°C for 24 hrs. Amikacin (5ug) was utilized as a
positive control for detection the antibacterial activity,
whereas fluconazole (25pg) was considered as a
positive control for antifungal activity. Distilled water
was considered as a negative control for antimicrobial
activities. After incubation, the antimicrobial activity
was estimated by measuring t inhibition zone diameter
that expressed in (mm) around the well. The
assessment was replicated three times and the mean
diameter was considered[19].

3. Results and Discussion

3-1. Chemical analysis of G. glabra

The aqueous & ethanolic extracts of G. glabra
contained saponins, flavonoids and glycosids, but
lacked alkaloids and phenols. However, the ethanolic
extract of G. glabra contained tannins and terpenoids,
table 1.
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Table 1. The results of Chemical analysis for G. glabra

Alcoholic Results | Aqueous Results
extract extract

Saponins + Saponins +
glycosies + glycosides +
flavonoids + flavonoids +
terpenoids | + terpenoids -
Phenols - Phenols -
tannins tannins -
Alkaloids - Alkaloids -

3-2.Antimicrobial Activities: Agar well diffusion test
was done to evaluate the antimicrobial properties of
aqueous and ethanolic extracts of G.glabra roots were
against bacteria P. aeruginosa, E. coli, S. aureus and
fungus C. albicans. The antimicrobial effect of
extracts was assessed by calculating the zone of
inhibition, table 2.

G. glabra root extracts showed various antimicrobial
activities against S. aureus, E. coli, P. aeruginosa and

C. albicans. Increased antimicrobial activity
accompanied with increasing the concentrations of
extract. All tested isolates were sensitive to both
extracts at concentrations (3000 mg/ml). S. aureus
and E. coli showed higher sensitivity, maximum
effective inhibition for G. glabra aqueous extract was
found against S.aureus, whereby the minimum
inhibition was recorded against P. aeruginosa.
Regarding G. glabra alcoholic extracts, the highest
effect was noticed against P. aeruginosa, while the
lowest effect was noticed on C.albicans. the results are
in agreement with many studies investigated the
antimicrobial properities in G. glabra roots extracts
against different microbial species included Gram-
negative such as E. coli, Salmonella typhi, Salmonella
paratyphi, P. aeruginos, and Shigella sonnei; Gram-
positive bacteria such as S. aureus, Enterococcus
faecalis, Streptococcus pyogenes and Bacillus subtilis;
and fungi such as Aspergillus niger, Aspergillus
fumigates.( [15,16,14,20,21].

Tabel2. Inhibition zones (mm) caused by the antimicrobial activity of G. glabra roots extract

Microorganism Inhibition zone Diameter (mm) Flu AK (30 pg)
Alcohol extract (mg/ml) Agueous extract (mg/ml) (25pg)
500 1000 2000 3000 | 500 | 1000 | 2000 | 3000

P. aeruginosa 0 0 0 10 0 7 9 13 14 -

S. aureus 5 6 14 18 0 0 7 12 11 -

E. coli 0 7 9 12 0 5 8 11 22 -

C. albicanis 0 0 0 15 0 0 6 11 - 11

AK: amikacin, Flu: fluconazole

The findings of current study agreed with those by
several other authors[22,23,24] in which G. glabra
extract showed positive inhibitory antibacterial
activity against Gram-positive and Gram-negative
species such as S. aureus, P. aeruginosa and E. coli
Chabuck et al.[25]According to our study, G. Glabra
exhibited activity against tested bacterial isolates with
inhibition zone ranging 18-25mm; highest inhibition
was seen against E. coli (25mm) and P. aerogenosa
(24 mm).

In contrast, Sultana et al.[26] recorded antimicrobial
efficacy of the G. Glabra extract against S. aureus and
E.coli, but not P. aeruginosa, while, Soulef et al.[27]
show that G. glabra L extract had an antibacterial
effect against S. aureus and P. aeruginosa, but not the
E. coli. Nirmala and Selvaraj[28] reported that G.
glabra root extract did not exhibit any antimicrobial
activity against S.aureus. Some reports have referred
that G. glabra possesed anti-mycotic eeficacy against
C. albicans [29,30] (Jabir, Anagha).In a study by Zhou
et al[31] antibacterial activity of G. Glabra was
intermediate against both gram negative and gram
positive bacteria. A study by Karahan et al.[20]
approved that methanolic root extracts of G. glabra
have antimicrobial properties more effective against
Gram-positive bacteria and Candida spp. than Gram-
negative bacteria and concluded that environmental
conditions affect the chemical and biological
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properties for G. glabra roots extracts. On the other
hand, at last decades many studies described G. glabra
as a potential medicinal compound for many purposes

such as cure pulmonary inflammation treatment,
Anticancer, antioxidant, liver disease
treatment[32,33].

Our results revealed difference in sensitivity of
bacteria to the G. glabra extract which was possibly
attributed to the variation in the cell wall components,
in which lipopolysaccharide(LPS) found in the outer
membrane of Gram-negative bacteria is acting as a
powerful ~ permeability  barrier to  various
compounds[34]. Extract of Licorice root includes
various bioactive components and aproximalty, 40-
50% of its whole dry weight components includes
water-soluble  bioactive compounds[25]. The
antibacterial activity is mainly due to the presence of
alkaloids, tannins, flavonoids, saponins, phenols and
others secondary metabolites that act as a defense
mechanism toward the invasion by numerous
microorganisms[35]. Glycyrrhetinic acid was main
bioactive triterpene glycoside found in Licorice root
extracts and it has a broad range of pharmacological
effects involving anti-inflammatory, anti-allergic,
anti-ulcer, anti-oxidant, antidote, anti-tumor, and
antiviral effects[35].Glabridin, the active constitutent
of G. glabra, showed antimicrobial efficacy against
both the Gram-positive and Gram-negative bacteria, in
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addition to C. albicans. licochalcone A and glabridin
blocked yeast-hyphal transition in C.albican, thus
proposed as a therapeutic potential of licochalcone A
and glabridin for oral infections caused by C.
albicans[30].

The differences between the findings of this study and
other studies may be due to the effect of different
methods of preparation and extraction, environmental
conditions in each area, that may be influence the
contents of the effective chemical components in
licorice community[34]. Limitations of this study
mostly included lack of advanced methods for
extraction, low number of bacterial isolates, lack of
molecular tests and in vivo verification.

There are several mechanisms introduced an
explanation for the medical properties of G. glabra
such as: (i) inhibition of growth and replication of
RNA viruses by Glycyrrhizin and glycyrrhizic acid for
example with herpes zoster ,HIV and hepatitis C
viruse. (ii) inhibition of hepatic metabolism of
aldosterone  and  suppress  5-Breductase by
Glycyrrhizin and its metabolites. (iii) Steroid-like anti-
inflammatory activity, similar to the action of
hydrocortisone. (iv) inhibition of phospholipase A2
activity, an enzyme critical to numerous inflammatory
processes. (v) inhibition of cyclooxygenase activity
and prostaglandin formation by glycyrrhizic acid and
(vi) inhibition of platelet aggregation and all factors in
the inflammatory process indirectly [13,14].

Conclusion

Aqueous extract of G. glabra roots contained
several phytochemical compounds such as saponins,
flavonoids, glycosides, but lacked alkaloids, phenols,
tannins and terpenoids, while the ethanolic extract
contained saponins, flavonoids, glycosides tannins and
terpenoids. G. glabra  root  extract exerted
antimicrobial effects compared to the chemical agents.

Conflict of interest: None
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