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Abstract: 

Plant products always have been the point of search when it comes to alternative drug sources for the 

treatment of deadly diseases like cancer. The study was conducted toevaluate the antioxidant and 

anticancer properties of Glycyrrhiza glabra.The ethanolic extract of the root was obtained and 

evaluated by DPPH and MTT assay. The extract showed significant antioxidant activity as DPPH 

scavenger.At the concentration of 100µg/ml the scavenging activity of the sample was 51.97%. The 

anticancer property of ethanolic root extract was tested against MCF-7 and He La cell lines. The 

activity was dose dependent one. IC50 was attained at 15.6µg/ml;the cell viability at this 

concentration was recorded to be 52.50% for MCF-7 cell line. The 50% inhibition in case of 

HeLa cells was attained at 62.5µg/ml concentration.The study proved the claims of traditional 

practices. 
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Introduction:  

Medicinal plants are considered to an explicit origin of life saving components for the vast 

population. Since ages these plants have been used to treat many diseases. India is the largest 

producer of medicinal plants.The traditional Indian Medicine involves several medicinal plants and 

the indigenous communities use about 7000-7500 plants for medicinal purposes
 (1)

. 

Cancer is a most dreadful global disease. The root cause of the disease is similar around the 

world but certain onset features change from region to region.Among the females breast cancer is the 

most common cancer .One third of female cancer cases are reported as breast cancer. In India, breast 

cancer is predominantly diagnosed in the younger age groups (in their thirties and forties). 

The allopathic drugs in current practice proved effective but come with a great drawback. 

Theyrender serious side effects like hair fall;nausea and they even exhibit severe toxicity on normal 

tissues. Therefore new research findings are highly warranted as an alternative effective therapeutics.  
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The traditional Indian Medicine has several medicinal plants with versatile antitumour 

properties and this call for the development of antitumour herbal drugs. Due to the lesser side effects 

and inhibition of mutagenesis or carcinogenesis herbal plant based treatment have become popular 

throughout the world nowadays 
(2) 

.  

The antineoplastic activities of several medicinal plants have been reported by various authors. 

Several reports state that antioxidants possess remarkable anti tumour/anticancer activity. More than 

50% of all modern drugs in clinical use are of natural products, many of which have been recognized 

to have the ability to induce apoptosis in various tumour cells. Numerous scientific reports state that 

the onset of cancer can be inhibited by the nutritive and non nutritive plant based diet 
(3)

.Further the 

immuno modulatory properties of the herbal plants stimulate the immune system of the host, and 

enable the host to fight against the tumor cells. 

Glycyrrhizia glabra: 

Glycyrrhizia glabra L., are perennial herbs belongs to the family Fabaceae. The common terms used 

are liquorice, kanzoh, gancao, sweet root and yasti-madhu 
(4;5)

.In Tamil it is called as 

Adhimadhuram.Since the time memorial extensive usage of the plant has claimed the title of ‘the 

grandfather of herbs’ 
(6)

. 
 

The root is mainly used in food as a sweetening agent, a flavour potentiator and a flavour modifier. 

The active metabolite found in licorice is glycyrrhizin, a triterpenoid glycoside possess the medicinal 

properties. This active molecule imparts sweet taste hence the root has been used as flavour and 

sweetening additive in chewing gum , chocolate candy, cigarettes, smoking mixtures, chewing 

tobacco and snuff 
(7; 8)

 as well as the depigmentation compound in cosmetic creams and face washes 

(5)
.Topical formulations of G. glabra extracts were found to have great antioxidant and free radical 

scavenging activities 
(9)

. The herbal formulations are used to treat liver diseases and to cure 

hepatotoxicity 
(10)

,hyporcholesterolemic and hypoglycemic activities 
(11)

. National Cancer Institute has 

certified that the plant possesses cancer-preventive properties 
(12; 13)

. This particular plant was chosen 

for this study as the plant is used to treat an array of diseases in traditional medicine. The scientific 

reports to prove the claims of age old practices are meagre. This study on antioxidant and anticancer 

potential of the plant will be one among the very few studies.  

Materials and Methods 

2.1. Plant material collection: 

G. glabra rootpowder was purchased  from Anna Siddha Institute, Anna Nagar, Chennai 

Tamil Nadu. The samples were kept in sterile containers and transported to the laboratory.  

Comment [h1]: Powder puechased? 

Studia Rosenthaliana (Journal for the Study of Research)

Volume XII, Issue V, May-2020

ISSN NO: 1781-7838

Page No:323



2.2. Preparation of extracts: 

Using soxhletapparatus 25 grams of the powdered sample was extracted with 300 ml of 

ethanolfora period of ten hours. Then the extract was collected and condensed under reduced 

pressure at 50°C using rotary evaporator. The residue was reconstituted in the respective 

solvent to obtain a stock of 100 mg/ml and was stored at 4°C until further analysis
.
 

2.3. Antioxidant activity   

The scavenging activity of 1, 1 – diphenyl -2- picrylhydrazyl (DPPH) radical was measured 

by the method stated in Molyneux, 2004
(14)

.DPPH was purchased from Sigma-Aldrich.100µl 

of different concentrations (20-100μg/ml) of the extract was separately incubated with 3.7ml 

of methanol and 200µl of 0.3mM DPPH for 30 minutes. The absorbance was measured at 

517nm with butylated hydroxyl toluene (BHT)as the standard. The antioxidant activity is 

calculated as: 

% Antioxidant activity= 
(Absorbance at blank) - (Absorbance at test)

 x100 

          (Absorbance at blank) 

2.4. Cell lines and culture 

Human breast carcinoma (MCF-7) cell line and He La cell lines were purchased from NCCS , 

Pune. The cells were subcultured and maintained in DMEM supplemented with 10% FBS, 

penicillin (100 U/ml), and streptomycin (100 μg/ml) in a humidified atmosphere of 50 μg/ml 

CO2 at 37 °C. 

2.5. In-vitro assay of anticancer activity 

In-vitro assay of anticancer activity of ethanol extract of Glycyrrhiza glabra was studied 

against MCF7 cell line and He La cell line using MTT Assay. Cells (1 × 10
5
/well) were 

seeded in 24-well plates and incubated in 37
0
C with 5% CO2 condition. After attaining 

confluence, the cells were treated with various concentrations of the sample (1000,500,250, 

125, 62.5, 31.2, 15.6, 7.8) and further incubated for 24hrs.  100µl/well (5mg/ml) of 0.5% 3-

(4, 5-dimethyl-2-thiazolyl)-2, 5-diphenyl--tetrazolium bromide (MTT) was added and 

incubated for 4 hours.  DMSO was added to the wells. The absorbance at 570nm was 

measured with UV- Spectrophotometer using DMSO as the blank 
(15)

. The % cell viability 

was calculated using the following formula:  

Comment [h2]: how much ethanol was used? 
Answered 

Comment [h3]: DPPH was purchased from 
where?  

Comment [A4]: answered 

Comment [h5]: Why you used BHT instead of 
Vitamin C 
BHT was used as standard as other similar studies 
used BHT as the standard the same was followed 
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 % Cell viability = A570 of treated cells / A570 of control cells × 100 

Graphs are plotted using the % of Cell Viability at Y-axis and concentration of the sample in 

X-axis. Cell control and sample control is included in each assay to compare the full cell 

viability assessments. 

Results and Discussion: 

Antioxidant:  

 

                                      Fig 1: DPPH activity of sample and standard. 

The ethanolic extract of Glycyrrhiza glabra exhibited dosage dependent scavenging activity. At the 

concentration of 1000µg/ml the scavenging was recorded to be for the sample 51.97and89.06% for 

BHT respectively. Ali (2013)
 (16)

reported at 400µg/mlthe activity recorded was 85.2 and 75.6%of 

sample and BHT respectively. These findings were comparatively higher than the values obtained in 

our research. A lesser antioxidant activity was reported by 
(3)

the seed ethanol extract exhibited activity 

of 47.4% and water exhibited higher activity of 84.1%.The antioxidant activity of the plant depends 

on environmental conditions, geographical location, climatic changes, growing conditions etc. 

Phytochemical composition plays an important role in antioxidant activity 
(17)

 ie presence of phenolic 

compounds enhances antioxidant property of the plant 
(18)

.The ethyl acetate extract has proved to have 

antioxidant, anti-genotoxic and anti inflammatory
(19).
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Anticancer 

Table 1: Anticancer analysis of ethanolic extract of Glycyrrhiza glabraon MCF 7 cell line 

S.No 
Concentration 

(µg/ml) 
Dilutions 

Absorbance 

(O.D) 

Cell viability 

(%) 

1 1000 Neat 0.154 16.07 

2 500 1:1 0.213 22.23 

3 250 1:2 0.272 28.39 

4 125 1:4 0.330 34.44 

5 62.5 1:8 0.388 40.50 

6 31.2 1:16 0.446 46.55 

7 15.6 1:32 0.503 52.50 

8 7.8 1:64 0.560 58.45 

9 Cell control - 0.958 100 

 

 

Fig: 2. % of Cell viability v/s concentration 
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Normal cell line 1000µg/ml 

  

 

 

 

 

 

15.6µg/ml                                                                                               7.8µg/ml 

 

 

  

  

 

MTT assay is used to determine the cell viability. It is used to screen anti-proliferative property of the 

extracts. The extract showed anti cancer property against the cell line in dose dependent manner. The 

cell line was exposed to various concentrations ranging from7.8 to 1000µg/ml. 50% inhibitory 

concentration was observed at 15.6µg/ml.  In another study conducted by Ali (2013)
(16)

, the IC50 was 

attained at 160µg/ml.It was also recorded that at highest concentration around 77% of cells were 

killed. At the highest concentration of 1000µg/ml 83% of the cells were killed in our study. The 

ethanolic extract of G.glabra showed activity of 80% which is in par with our results 
(3)

. 

Glycyrrhizahas proved to inhibit proliferation of MCF-7 in a similar study 
(20)

.The results clearly 

indicate the presence of bioactive components in the extract which is responsible for the 

antiproliferative, antitumor, antioxidant properties of the plant.   

 

 Conclusion: 

On the basis of the result of the study, the ethanolic extract of Glycyrrhizaglabra can be used as an 

natural antioxidant. The ethanolic extract has proved to have anti tumor potential and can be 

considered as an alternative herbal drug. 
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