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Abstract: Plant extract has antimicrobial and anticancer activities. Curcuma longa (turmeric) was subjected to extraction 
process with the help of soxhlet apparatus. Curcuma longa was extracted with ethyl acetate as solvent, this extracted product 
curcumin was tested for its antimicrobial & anticanceractivity. Five different bacteria (Vibrio parahaemotyticus, Shigella 
flexneri, Pseudomonas aeroginousa, Seratia marcescens and Microciccus leutus) and fungal organism (Rhizopus microspores, 
Candida albanicans, Trichoderma viride, Aspergillus niger and Pencillium griesiferum) were used for antimicrobial assay by 
agar disc diffusion method.  Curcumin was subjected to anticancer activity against human liver cancer cell lines by MTT assay. 
The purpose of this study is to test antimicrobial and in-vitro anticancer activities of the ethyl acetate extracts of Curcuma longa 
against human liver cancer cell lines. 
Keywords: MTT assay, Curcumin, plant extract, antimicrobial, cytotoxicity. 

I. INTRODUCTION 
Plants are natural sources of antibacterial agents. Plant derived medicines have been a part of our traditional healthcare system, and 
the antimicrobial properties of plant derived compounds are well documented. Herbal medicines are more effective and less harmful 
as they have negligible side effects. They exhibit low mammalian toxicity and can be handled easily (Evans., 2002; Ahmad I., 
1998). In addition, antibiotics are sometimes associated with adverse effects on the host including hypersensitivity, immune-
suppression and allergic reactions. Therefore, there is a significant demand to develop alternative antimicrobial drugs for the 
treatment of infectious diseases using medicinal plants (Clark., 1996; Cordell., 2009) 
Turmeric is a spice derived from the rhizomes of the plant Curcuma longa, which is a member of the ginger family Zingiberaceae. 
Rhizomes are horizontal underground stems that send out shoots as well as roots. The bright yellow color of turmeric comes mainly 
from fat-soluble, polyphenolic pigments known as curcuminoids. Curcumin, chemically known as diferuloylmethane , the principal 
curcuminoid found in turmeric. Other curcuminoids found in turmeric include demethoxycurcumin and bisdemethoxycurcumin 
(Sharma et al., 2005). 
The curcuminoids are polyphenols and are responsible for the yellow color of turmeric. Curcumin can exist in atleast two tautomeric 
forms, keto and enol. The enol form is more energetically stable in the solid phase and in the form of a solution. Curcumin can be 
used for boron quantification in the so-called curcumin method. It reacts with boric acid forming a red colored compound, known as 
rosocyanine. Curcumin is brightl yellow and may be used as a food coloring. As a food additive, its Enumber is E100. 
Curcumin has antioxidant, anti-inflammatory, antiviral and antifungal activities. Studies have shown that curcumin is not toxic to 
humans. Curcumin exerts anti-inflammatory activity by inhibition of a number of different molecules that play an important role in 
inflammation. Turmeric is effective in reducing post-surgical inflammation. Turmeric helps to prevent 
atherosclerosis by reducing the formation of bloods clumps. Curcumin inhibits the growth of Helicobacter pylori, which causes 
gastric ulcers and has been linked with gastric cancers. Curcumin can bind with heavy metals such as cadmium and lead, thereby 
reducing the toxicity of these heavy metals. This property of curcumin explains its protective action to the brain. Curcumin acts as 
an inhibitor for cyclooxygenase, 5-lipoxygenase and glutathione S-transferase. It is a common spice, known mostly for its use in 
Indian dishes as a common ingredient in curries and other ethnic meals. Turmeric has also been used for centuries in Ayurvedic 
medicine, which integrates the medicinal properties of herbs with food. This 
extraordinary herb has found its way into the spotlight in the west because of its wide range of medicinal benefits. Turmeric is a 
potent antioxidant (Akram et al.,2010). 
Curcumin, its main active constituent, is as powerful and antioxidant as vitamins C, E and Beta-Carotene, making turmeric usage a 
consumer choice for cancer prevention, liver protection and premature aging. Several published articles also show that turmeric 
inhibits the growth of several different types of cancer cells. In addition, turmeric is a powerful anti-inflammatory, easing conditions 
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such as bursitis, arthritis and back pain. Turmeric’s anti-inflammatory action is likely due to a combination of three different 
properties. 
The Extensive studies suggest that curcumin has the great potential in the prevention and treatment of cancer. Invitro and invivo 
preclinical and clinical studies have shown that curcumin has positive effects in cancer treatment (Aggarwal et al., 2003). Curcumin 
has been shown to promote apoptosis in certain cancer cell lines and to inhibit telomerase activity, an important factor in 
tumorigenesis. One possible mechanism for the induction of tumor cell death is through the generation of reactive oxygen 
intermediates (Aggarwal et al., 2003). Curcumin polyphenolic substance has antiproliferative effects. It is reported that curcumin 
suppresses the proliferation of a wide variety of cancer tumor cells containing breast carcinoma, colon carcinoma, renal cell 
carcinoma, hepatocellular carcinoma, T cell leukaemia, B cell lymphoma, melanoma and prostate carcinoma, acute myelogenous 
leukaemia, basal cell carcinoma (Aggarwal et al., 2003). 
The discovery of novel natural compounds with low toxicity and high selectivity for killing cancer cells is an important area in 
cancer research (Lv et al., 2014). To date, chemotherapy has been the most frequently used treatment for breast cancer and other 
cancers. However, this method of treatment also destroys some normal cells as well. Curcumin or diferuloylmethane is the major 
yellow pigment extracted from turmeric (Curcuma longa) and is commonly used as a flavoring agent in food ( Kizhakkayil J et 
al.,2010). 
Cancer is one of the most serious health problems worldwide, affecting individuals from different sexes, ages, and races. In 2005, 
cancer was the second leading cause of death among both men and women and accounted for 13% of the total 58 million deaths 
worldwide. In 2006, about 10.9 million new cancer cases are expected to be diagnosed worldwide and more than 7.8 million cancer 
patients may die. Cancer is also a problem of economical dimensions with a very high level of expenses associated with it. For 
example the National Institute of Health, USA estimates that an overall of $209.9 billion were invested worldwide in 2005, for the 
sake of cancer research and management (Liu et al., 2013). 
The discovery of novel natural compounds with low toxicity and high selectivity for killing cancer cells is an important area in 
cancer research (Lv et al., 2014). Chemotherapy has been the most frequently used treatment for breast cancer and other cancers. 
However, this method of treatment also destroys some normal cells as well. Curcumin or diferuloylmethane is the major yellow 
pigment extracted from turmeric (Curcuma longa) and is commonly used as a flavouring agent in food (Kizhakkayil et al., 2010). 
The present study aimed to evaluate the possible antimicrobial and cytotoxic activity of the rhizomes of Curcuma longa against 
human liver cancer cell lines. 

II. MATERIALS AND METHODS 
A. Sample Extraction 
The sample was washed with distilled water to remove any adherent particles, shade dried and powdered. 25 g of each sample was 
weighed and extracted with 300 ml of Ethyl acetate by continuous hot percolation with the help of soxhlet apparatus for 10 hrs. On 
completion, the extracts were filtered and concentrated using a rotary evaporator under reduced pressure and controlled temperature 
of 50 0C – 60 0 C. The concentrates were stored in the refrigerator for. 

B. Antibacterial Activity Assay 
Antibacterial activity of curcumin by agar diffusion method against bacteria viz., Pseudomonas aeruginosa, Vibrio 
parahaemolyticus, Shigella flexineri, Serratia marcescens, Micrococcus leuteus using Ampicillin (20µl/disc) as a standard have 
been carried out. 

C. Preparation of Innoculum 
Stock cultures were maintained at 4º C on nutrient agar slant. Active cultures for experiments were prepared by transferring a loop 
full of culture from the stock cultures into the test tubes containing nutrient broth, that were incubated for 24 hrs for 37º C. The 
assay was performed by agar disc diffusion method. 

D. Agar Disc Diffusion Method 
Antibacterial of extracts were determined by disc diffusion method on Muller Hinton agar (MHA). Muller Hinton Agar (MHA) 
medium is poured into the petriplate. After the medium was solidified, the inocula were spread on the solid plates with sterile swab 
moistened with the bacterial suspension. The discs were placed in MHA plates and add 20 µl of sample with various concentration ( 
1000 µg, 750 µg and 500 µg) were placed in the disc .The plates were incubated at 37º C for 24 hrs. Then the antimicrobial activity 
was determined by measuring the diameter of zone of inhibition. 
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E. Antifungal Activity Assay 
Antifungal activity of curcumin by Agar diffusion method against different fungal viz., Candida albicans, Aspergillus niger, 
Trichoderma viride, Penicillium crysogenum, Dermatophyte Amphotericin-B (20µl/disc) as a standard have been carried out. 

F. Preparation of Innoculum 
Stock cultures were maintained at 4° C on Sabouraud Dextrose agar Slant. Active cultures for experiments were prepared by 
transferring the stock cultures into the test tubes containing Sabouraud Dextrose broth and these were incubated for 48 hrs at room 
temperature. The assay has been carried out by agar disc diffusion method. 

G. Agar Disc Diffusion Method 
Antifungal activity of the extracts was determined by disc diffusion method on Sabouraud Dextrose agar (SDA). Sabouraud 
Dextrose agar (SDA) is poured into the petriplate. After the medium solidified, the inocula were spread on the  plates with sterile 
swab moistened with the fungal suspension. Amphotericin-B was taken as the positive control. Samples and positive control of 20 
µl each were added in sterile discs and placed in SDA plates. The plates were incubated at 28º C for 24 hrs. Then antifungal activity 
was determined by measuring the diameter of zone of inhibition.  

H. Anticancer Activity 
1)  Cell Line and Culture: Cell line was obtained from National Centre for Cell Sciences, (NCCS) Pune. The cells were 

maintained in Dulbecco’s Modified Eagle’s Medium 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). In Vitro Assay for Anti-Cancer Activity (MTT Assay) : Cells (1 × 105/well) were plated in 24-well plates and incubated at 370 C 
with 5% CO2. After the cell reaches the confluence, the various concentrations of the samples were added and incubated for 24 hrs. 
After incubation, the sample was removed from the well and washed with phosphate-buffered saline (pH 7.4) or DMEM without 
serum.  100 µl/well (5 mg/ml) of 0.5% 3-(4, 5-dimethyl-2-thiazolyl)-2,5-diphenyl--tetrazolium bromide (MTT) was added and 
incubated for 4 hours.  After incubation, 1 ml of DMSO was added into all the wells. The absorbance values at 570nm were 
measured with UV- Spectrophotometer using DMSO as the blank. Measurements were performed and the concentration required for 
a 50% inhibition (IC50) was determined graphically. The % cell viability was calculated using the following formula % Cell viability 
= A570 of treated cells / A570 of control cells × 100 
Graphs were plotted using the % of Cell Viability on the Y-axis and concentration of the sample on the  X-axis. Cell control and 
sample control is included in each assay to compare the full cell viability assessments. 

III. RESULTS AND DISCUSSIONS 
A. Antimicrobial Effect of Curcumin 

Table 1: The antibacterial activity for Ethyl acetate extract of Curcumin 
 

Organisms 
Zone of inhibition (mm)  

Antibiotic 
(1mg/ml) 

Concentration of Curcumin (µg/ml) 
1000 750 500 

Pseudomonas aeroginosa 8 7 7 21 
Vibrio parahaemolyticus 18 12 11 19 

Shigella flexneri 14 14 12 24 

Serratia marcescens 22 17 15 30 

Micrococcus leuteus 11 11 10 20 
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Figure 1: The antibiogram of Ethyl acetate extract 
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Figure 2: The antifungal activity of Ethyl acetate extract 

Table 2: The antifungal activity for Ethyl acetate extract of Curcumin 

Organisms 

Zone of inhibition(mm) 
 

Antibiotic (1mg/ml) 
Concentration of Curcumin (µg/ml) 

1000 750 500 
Candida albicans, 

10 9 8 21 

Aspergillus niger, 
11 9 8 13 

Trichoderma viride, 8 6 4 24 

Dermatophyte 
8 7 5 9 

Penicillium crysogenum 15 12 9 25 

Table 3: Anticancer effect of Curcumin on HepG2 cell line 

S.No Concentration 
(µg/ml) 

Dilutions Absorbance 
(nm) 

Cell viability (%) 

1 1000 Neat 0.125 22.24 

2 500 1:1 0.158 28.11 

3 250 1:2 0.189 33.62 

4 125 1:4 0.222 39.50 

5 62.5 1:8 0.274 50.35 

6 31.2 1:16 0.319 56.76 

7 15.6 1:32 0.353 62.81 

8 7.8 1:64 0.391 69.57 

9 Cell control - 0.562 100 

Figure 3: Cell Viability assessments 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                                               ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887 
                                                                                                              Volume 5 Issue VII, July 2017- Available at www.ijraset.com 

.  

  
 

1193 ©IJRASET (UGC Approved Journal): All Rights are Reserved 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Anticancer effect of Curcumin on HepG2 cell line 

IV. CONCLUSION 
Thus the study concludes that Curcumin exhibited very good antimicrobial activities (zone of inhibition in mm) against bacteria 
Serratia marcescens and against fungal Penicillium crysogenum.Curcuma longa extract exhibited anticancer activity and acts as a 
potent growth suppressive agent against Human liver cancer HepG2. 
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