
 ISSN 2582-788X                                RESEARCH ARTICLE 
 

INTERNATIONAL JOURNAL OF 
APPLIED CHEMICAL AND BIOLOGICAL SCIENCES 

   

 
 

 
Page | 38 

DETERMINATION OF ANTI-DIABETIC AND ANTI-

OXIDANT ACTIVITY OF Glycyrrhiza glabra ROOT 

EXTRACTS AND ITS PHYTOCHEMICAL SCREENING 

Kavita Tiwari* and Hina Alim  

Department of Life Sciences, University of Mumbai, Mumbai, India 

 

____________________________________________________ 

ABSTRACT 

Glycyrrhiza glabra is used as Ayurveda medicine for many decades due to its great and broad medicinal 

activity. The present study aimed at carrying out phytochemical analysis and evaluates its in vitro 

antidiabetic, and antioxidant activities of traditional medicinal plant Glycyrrhiza glabra which was collected 

from the nearby area of Mumbai, Maharashtra, India. An in vitro antidiabetic activity was evaluated by 

alpha-amylase methods and in vitro antioxidant activity by DPPH (2, 2-diphenyl-1- picrylhydrazyl) assay. 

The Aqueous extracts of Glycyrrhiza glabra root showed significant inhibition of alpha-amylase as 

compared to methanolic extract at various concentrations, whereas methanolic extract showed significant 

scavenging activity as compared to Aqueous extract at various concentrations. The phytochemical analysis 

revealed that Glycyrrhiza glabra root showed presence of secondary metabolites flavonoids, Saponin, 

glycosides, terpenoids etc. in different extracts which might be responsible for significant in vitro 

antidiabetic and antioxidant activities. Identification and isolation of active substances and secondary 

metabolites from such medicinal plants and their in vivo efficacy evaluation will help in further validation 

of pharmacological activities. 

 

Keywords: Phytochemical, Anti-diabetic, Antioxidant, In-vitro assays 

_____________________________________________________ 

 

 

INTRODUCTION 

Ayurveda is a curative and health maintaining science 

to overcome the deficiencies through a medicinal 

plant for example Piper nigrum, Piper Longum. G. glabra 

which are found majorly in Middle East and rest of 

Asia but the use of herbal medicine in developed 

countries has expanded sharply in the latter half of 

twentieth century. Plants and their secondary 

metabolite constituents are traditionally used for 

curing many diseases and have a long history of use 

in modern medicine such as atropine, morphine, 

quinine, vincristine, codiene, digoxine, etc. The 

pharmacological treatment of disease began long ago 

with the use of medicinal herbs [1] that grows in 

various parts of the world. Many medicinal plants are 

a rich source of a variety of phytochemicals like 

saponin, triterpenoid, flavonoids, phenolic 

compounds, alkaloids, which possess many bioactive 

actions via different mechanisms [2-3]. Due to 

deformities in carbohydrate, fat, and protein 

breakdown in diabetes is a failing action of insulin on 
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target tissue [4]. The main advantages of medicinal 

plants are, they are economical, readily available and 

has no side effects. Oxidative stress is produced 

during normal metabolic process in the body as well 

as induced by a variety of environmental factor and 

chemicals. Oxidative stress has been shown to have a 

significant effect in the causation of diabetes as well 

as diabetes related complications in human beings [5]. 

Oxidative stress in diabetes has been shown to co-

exist with a reduction in the antioxidant status [6]. 

Oxidative stress leads to imbalance between oxygen 

species and antioxidant defense. High level of free 

radicals in the body can cause many degenerative 

diseases such as coronary heart disease, 

inflammation, stroke, diabetes mellitus and cancer [7- 

8]. The damage prevention of free radical associated 

with diabetes is helped by antioxidant [9]. 

Phytochemicals like flavonoids, phenolic 

compounds, phenolic acids, etc., are known to have 

strong antioxidant action. These kinds of 

phytochemicals are found in many medicinal plants 

[10- 11]. The use of modern medicine is largely 

preferred but leads to many side effects. In the 

traditional system of medicine, the roots and 

rhizomes of G. glabra (family: Legumenacea/ 

Fabaceae) have been employed clinically for centuries 

for their anti-inflammatory, anti-tumor, antiulcer, 

expectorant, antimicrobial, anti-oxidant and 

anxiolytic activities [12-13]. Glycyrrhiza glabra root 

extract have been exploited for more than 60 years to 

treat chronic hepatitis, anti-tussive, mild laxative and 

anti-aging activities and also have therapeutic benefit 

against other viruses [14-15]. The most commonly 

found secondary metabolites (phytochemicals) of the 

G. glabra plant are Saponin, tannins, flavonoids, 

alkaloids, and terpenoids. The presence of secondary 

metabolites mostly specifies the uses of plant for 

traditional medicines [16]. Therefore this study aims 

at identifying the medicinal potential of G. glabra for 

curing diabetes and oxidative stress without any side 

effects. 

MATERIALS AND METHODS 

All the plant materials were collected from the 

surroundings of Mumbai, Maharashtra, India and 

identified and authenticated by Botanist. A specimen 

of plant material was deposited in the Department of 

Life Sciences, University of Mumbai, India. Collected 

plant materials were washed with tap water and dried. 

The material was grounded, and was pulverised an 

air-tight container for further use. 

Preparation of extracts 

The root powder of G. glabra was used to prepare 

different solvent extracts (Aqueous and methanol) by 

Soxhlet extraction method. The extracts were 

obtained by dissolving 10 grams of the powdered 

root in 100 ml of each solvent for 24 hours. The 

solvent was then filtered through Whatman filter 

paper no.1, and the solvent was evaporated in a 

rotary evaporator [17] to get extract. The obtained 

test extracts in sufficient quantities was prepared and 

stored at -20 ᵒC which was used to evaluate in-vitro 

anti-oxidant and anti-diabetic activities.  

Phytochemical screening  

Total phenolic content 

Qualitative phytochemical screening was performed 

for test extract as per standard procedures [18] with 

little modification.  Gallic acid used as standard for 

total phenolic content assay. Aboutt 250 μl of extract 

solution was mixed with 2 ml Folin-Ciocalteu (FC) 

reagent (diluted 1:10), to it 1 ml solution (75 g/l) of 

sodium carbonate was added. The mixture was 

allowed to stand for 1 hour. The observation was 

made at 760 nm in a UV-vis spectrophotometer 
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Table 1. Total phenolic and flavonoid contents 

of G. glabra root extracts (mean ± SEM, n =3) 

Extract 

Total 
phenolic 
content 

(mg GAE/g 
of 

dry material) 

Total 
flavonoid 
content 

(mg QE/g of 
dry material) 

Methanolic 
extract 

137.8 ± 6.7 108.03 ± 2.09 

Aqueous 
extract 

132.1 ± 3.04 92.78 ± 4.15 

 

(Shimadzu). Tests were performed in triplicate. Total 

phenolic content (TPC) was expressed as milligrams 

of gallic acid equivalents in milligram per gram (mg 

GAE/g) of dried extract [19].  

Determination of total flavonoid content  

A preliminary test for flavonoids was performed 

using the lead acetate, sodium hydroxide reagent, and 

the results were positive. Thus, the quantitative 

determination of total flavonoid content was 

attempted. Quercetin was used as standard to plot a 

calibration curve. An aliquot of 0.5 mL of test 

solution was mixed with 0.1 mL of 10% aluminum 

nitrate, 0.1 mL of potassium acetate, and 4.3 mL of 

80% ethanol. The reagents were mixed thoroughly 

and were incubated for 40 min at room temperature. 

The observation of absorbance was measured at 415 

nm [20]. Yellow coloration of the mixture indicated 

the presence of flavonoids. The results were 

expressed as quercetin equivalents in milligram per 

gram (mg QE/g) of dried extract. 

Determination of Carbohydrates 

Small quantity of test extract was dissolved in 4ml of 

double distilled water and then filtered. To the filtrate 

was added molisch’s reagent and further addition of 

Fehling’s reagent to detect the presence of 

carbohydrates. The presence of brick red colour 

confirmed the presence of reducing sugar [21].  

Determination of Proteins 

About 2ml of 10% sodium hydroxide solution was 

added to 2ml of filtrate solution in a test tube and 

heated for 10 minutes. To the reaction mixture added 

a drop of 7% copper sulphate solution. The presence 

of purplish violet colour indicates presence of 

proteins [21].  

In vitro anti-diabetic activity 

Alpha-amylase inhibition was evaluated by Dinitro 

Salicylic acid (DNSA) method Bernfeld (1955) with 

little modification. The control solution was prepared 

by adding all reagents except test or standard. About 

100 μl extracts and standard solution (Acarbose 1 

mg/ml) were prepared in phosphate buffer solution. 

The mixture was added with 200 μl α-amylase (from 

malt) solution and 1 ml starch solution. The solvent 

was mixed properly and put the reaction mixture in 

an incubator for 20 minutes. After incubation 1 ml of 

DNSA reagent was added into the reaction mixture, 

and the test-tubes were immediately placed in boiled 

water for 5 min. The test tubes were cooled at room 

temperature and added with 6 ml distilled water. The 

observation of reaction mixture was taken at 540 nm 

in UV-vis spectrophotometer.  

% Inhibition = [(A control –A sample)/ A control] 

×100 

Where;  

A control = Absorbance of the control, 

A sample = Absorbance in the presence of the 

extract.  

In vitro antioxidant activity 

In-vitro anti-oxidant activity of Glycyrrhiza glabra was 

estimated by DPPH (1,1-Diphenyl-2-picrylhydrazyl) 
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free radical scavenging assay. The DPPH free radical 

scavenging assay was carried out according to 

Senguttuvan et al., (2014) with some modifications 

where ascorbic acid was used as standard. In 1 ml of 

reaction mixture, different concentration (50µg/ml, 

100µg/ml, 150µg/ml, 200µg/ml, 250µg/ml) 100 ml 

of test sample were taken. To the reaction mixture 

100 ml of methanol was added, followed by addition 

of 1 ml DPPH solution. The reaction mixture was 

incubated at room temperature for 30 minutes. Only 

DPPH was used as negative control. The absorbance 

was taken at 517 nm using UV-vis 

spectrophotometer (Shimadzu). The assay was 

performed in triplicates. The following equation 

shows the radical scavenging activity of the sample, 

which is stated as the inhibition percentage. 

% Inhibition = [(A control –A sample) / A control] 

×100 

Where; 

A control = Absorbance of the control, 

A sample = Absorbance in the presence of the 

extract.  

Statistical analysis 

All numerical data are expressed as mean ± Standard 

deviation (SD). Selected data have been analyzed by 

one-way ANOVA, followed by the Duncan Multiple 

Range Test (DMRT) to compare the differences in 

means with SPSS 23.0 statistical software, 

significance was set at P ≤ 0.05.  

RESULTS AND DISCUSSION 

Phytochemical screening  

Total phenolic content  

The root extract of G. glabra showed presence of 

phytochemical properties. The presence of light brick 

red color and purple colour confirms the presence of 

carbohydrate and protein content in root extract 

respectivel. The total flavonoid content and total 

phenolic content were determined from the 

calibration curves of quercetin (0.9991) and gallic 

acid (0.9998), respectively. The total phenolic and 

total flavonoid contents of different root extracts are 

presented in Table 1. The results showed that 

methanol extract possessed the highest phenolic 

(137.8 ± 6.7) mg GAE/g of dry material and 

flavonoid components (108.03 ± 2.09) mg QE/g of 

dry material, as compared to Aqueous extract  which 

is (132.1 ± 3.04) mg GAE/g of dry material and 

flavonoid components (92.78 ± 4.15) mg QE/g of 

dry material. 

 

 



Tiwari K. and Alim H. (2020). Determination of anti-diabetic and anti-oxidant activity of Glycyrrhiza glabra root 

extracts and its phytochemical screening. International Journal of Applied Chemical and Biological Sciences, 1(1), 

38-45. 

 

 
Page | 42 

 

Fig 1. Percent inhibition of alpha-amylase by various extracts of G. glabra and acarbose. Values with 

different superscript were differ significantly at respective concentration (p<0.05) 

In vitro anti-diabetic activity 

The per cent inhibition of alpha-amylase by various 

test extracts of G. glabra is depicted in Figure 1. The 

methanol extract and aqueous extract of G. glabra 

produced significantly (p<0.05) higher inhibition up 

to 61.49 ± 0.35% and 52.66 ± 0.37% of alpha-

amylase at 300 μg/ml concentration respectively. The 

per cent inhibition of standard acarbose is found to 

be 68.22 ± 0.24% at 300 μg/ml concentration. The 

IC50 of the methanol extract was (294.42 ± 0.43) 

μg•mL−1, IC50 of aqueous extract was of (224.96 ± 

0.27) μg•mL−1 and of standard was (114.96± 0.36) 

μg•mL−1 which twice the concentration of 

methanolic extract. However, the inhibition by both 

these extracts was found comparable to inhibition by 

acarbose which indicates well anti-diabetic activity of 

G. glabra extracts. An alpha-amylase is responsible for 

the conversion of starch molecules into simple sugar 

molecules which absorb in the body and raises blood 

glucose level [22]. 

 

In vitro antioxidant activity 

The per cent inhibition of DPPH (2, 2-diphenyl-1-

picrylhydrazyl) by various root extracts of G. glabra is 

presented in figure 2. The methanol extract and 

aqueous extract of G. glabra produced significantly 

(p<0.05) higher inhibition up to 62.26 ± 0.56% and 

53.31 ± 0.23% respectively at 250 μg/ml The per 

cent inhibition of standard ascorbic acid was found 

to be 71.46 ± 0.49% at 250 μg/ml. As the positive 

control, ascorbic acid showed high scavenging 

activity with IC50 of (3.3 ± 0.01) μg•mL−1 followed 

by methanolic extract with IC50 of and aqueous 

extract IC50 of (17.8 ± 0.38) μg•mL−1. The root 

extract of G. glabra showed a concentration-response 

relationship in DPPH scavenging activity. An 

increase in concentration is synonymous with an 

increase in scavenging capacity. It is presumed that 

the antioxidant activity in plants is mainly due to the 

presence of phenolic and flavonoid content.  As an 

important phytochemical bearing very reactive 

hydroxyl group, phenolics have attributed antioxidant 

action [9-10]. 
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Fig 2. Percent inhibition of DPPH by various extracts of G. glabra and ascorbic acid. Values with 

different superscript were differ significantly at respective concentration (p<0.05) 

CONCLUSION 

 Methanolic extracts and aqueous extract of G. glabra 

root have shown good in vitro anti-diabetic activity 

and anti-oxidant activity. The methanolic extracts 

comparatively showed better results with respect to 

aqueous extract. It may be an important drug for 

prevention of bacterial infection and scavenging of 

hydroxyl radicals, which are generated during 

carcinogenesis, respiratory disease. Further, isolation 

and identification of active principles from G. glabra 

other parts may be helpful to explore 

pharmacological activity. 
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