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Anticancer (liver cancer cell lines) and antioxidant activity of Cassia auriculata flower extract from acetone and methanol solvents
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ABSTRACT
This research paper was communicated to elucidate the antioxidant and anticancer activities of acetone and methanol extract of Cassia auriculata flower. Antioxidant activity was assessed against DPPH and hydroxyl free radical. The anticancer activity was examined by inhibition on liver cancer cell lines. The highest antioxidant activity was found for methanol extract (IC50: 46.28 μg/ml) than acetone extract (IC50: 52.60 μg/ml) on DPPH free radical. The IC50 values for methanol and acetone extract was found to be 47.05 and 56.01±1.85 µg/ml, respectively on hydroxyl radical. The highest anticancer activity was found for methanol extract to be 36.10±2.46 µg/ml. Among these extract methanol extract have high antioxidant and anticancer activity. 
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INTRODUCTION 
Cassia auriculata is a medicinal shrub was distributed in Asia; it belongs to the family Fabaceae 1. All the parts of this plant have medicinally valuable properties. This plant mostly used directly as in folk medicines and indirectly as modern medicine in the pharmaceutical preparation 2,3. This whole plant has the property to cure various diseases like ulcer, leprosy, jaundice, liver disease and skin diseases 4, 5. C. auriculata extremely used in tonic, astringent and also used for curing diabetes, conjunctivitis and opthalmia. The flowers are used to treat urinary discharges, and throat irritation. Powdered root and bark was used to prepare medicinal oil. Moreover, root powder also used as a coagulant to prevent dysentery 6. The medicinal plant C. auriculata has contained various phytochemical constituents 7 which are responsible for the pharmacology activity such as antipyretic 8, hepatoprotective 9, nephroprotective 10, antiparasitic, antidiabetic 11, 12, antiperoxidative 13, antihyperglyceamic 14 and microbicidal activity 15.     
Liver cancer is the tumour or malignant that appears in liver and cause various symptoms like jaundice, abdominal pain etc. Free radicals are uncharged and highly reactive species. Free radicals are unstable and cause damage to cells, illness and aging. Antioxidants are substances that reduce or prevent oxidation of cell components. Naturally some medicinal plants have scavenging property against free radicals and reduce oxidative stress. Plants are utilized for the purpose of synthesis of herbal drugs against various harmful diseases 16-18. This investigated that anticancer and antioxidant activities of C. auriculata flower extract. The extract was prepared by using two different solvents acetone and methanol and analysed preliminary phytochemical constituents. 
MATERIALS AND METHODS
Plant collection
Plants are collected from vandhavasi area, TN, India
Preparation of acetone and methanol extract of C. auriculata flowers
Freshly prepared flowers were dried in shade place and 25 g was weighed. Dried flower was grounded into powder and mixed with 80% acetone and 70% methanol in two different round bottom flasks. Flasks were separately attached with saxhlet apparatus and extracted at the temperature 60°C for 4 hours. After extraction collect the supernatant and allow evaporating to obtain concentrated extract. The concentrated extract was further used to perform anticancer and antioxidant activity.


Phytochemical analysis
The acetone and methanol extracts were analyzed to preliminary phytochemical screening by following the standard protocols. Presence of alkaloids, flavonoids Steroids, terpenoids, Triterpenoids, Saponins, Glycosides and tannins were estimated according to the method described by Harborne 19.
Antioxidant activity
DPPH radical scavenging activity
DPPH free radical assay is performed based on the formation of colour intensity in the chemical reaction. In this method, different concentration (10 to 50 μg/ml) of acetone and methanol extract of C. auriculata flower was separately mixed with 1.0 ml of 0.1mM DPPH (DPPH was dissolved in methanol) and 450 µl of 50 mM Tris-HCl buffer (pH 7.4). The reaction mixture was vigorously shaken and incubated for 30 minutes. After incubation, DPPH reduction by plant extract was measured at the absorbance 517 nm. Ascorbic acid was used as positive control as well as standard [20]. The percentage of inhibition was calculated using the following equation: 
% Inhibition = [Cabs – Tabs/ Cabs] ×100
Where Cabs – absorbance of control; Tabs - absorbance of test sample
Hydroxyl radical scavenging assay
Hydroxyl radical scavenging assay was performed by mixing 100 µl of 28 mM 2-deoxy-2-ribose, 100 µl solution of different concentrations (10 to 50 μg/ml) of acetone and methanol extract, 200 μl of 200 μM FeCl3 and 1.04 mM EDTA (1:1 v/v), 100 μl H2O2 (1.0 mM). Ascorbic acid was used as control which was added instead of extract. The reaction mixture was incubated at 37°C for 1 hour and recorded at 532 nm in Spectrophotometer 20. 
% Inhibition = [Cabs – Tabs/ Cabs] ×100
Where Cabs – absorbance of control; Tabs - absorbance of test sample
Reducing power assay
In this assay, 2.5 ml of 0.2M phosphate buffer (pH 6.6) and 2.5 ml of 1% potassium ferrocyanide was mixed with different concentrations (10 to 50μg/ml) of acetone and methanol extracts. The reaction mixture was incubated at 50°C for 20 min. After incubation, 2.5 ml of 10% of trichloroacetic acid was added and centrifuged at 3000 rpm for 10 min the supernatant was mixed with 2.5 ml distilled and 0.5 ml of 0.1% ferric chloride solution and the absorbance was recorded at 700 nm 20. 
Anticancer activity 
Cells inhibition was performed by using the method MTT (3-(4, 5-dimethylthiazol-2-yl)- 2,5-diphenyl tetrazolium bromide) assay. Liver cancer cell line was grown in 96 well plates at a concentration of 1 × 104 cells/well. The cells were exposed to different concentrations of acetone and methanol extracts and incubated for 24 h. then 100 µl of MTT was added and incubated at 37ºC in CO2 incubator for 4 hours. The cell growth inhibition was assessed by the conversion of MTT into insoluble purple farmazon. The farmazon was dissolved using dimethylsulfoxide (DMSO) and absorbance was measured at 570 nm. Blank is maintained extract free reaction mixture and the positive control is doxorubicin used to calculate 50% of inhibition. The assay was performed in triplicate for each extracts.
Absorbance for treated cells
% Cell viability = 1 - 
RESULTS AND DISCUSSION
Phytochemical analysis
The phytochemical constituents of the two different solvent extracts of C. auriculata flowers investigated are summarized in Table 1. The study indicated that flavonoids, steroids, and terpenoids were present in both two extracts. Alkaloids and triterpenoids were absent in both the extracts. Glycosides and tannins present in methanol extract but absent in acetone extract. Saponin is present in acetone extract but absent in methanol extract.
Table 1: Phytochemical constituents of acetone and methanol extracts of C. auriculata flower
	Phytochemicals
	Acetone extract
	Methanol extract

	Flavonoids
	+
	+

	Alkaloids
	-
	-

	Steroids
	+
	+

	Terpenoids 
	+
	+

	Triterpenoids 
	-
	-

	Saponins
	+
	-

	Glycosides
	-
	+

	Tannins 
	-
	+



Free radical scavenging assay
The non-enzymatic antioxidant activity of acetone and methanol extract was assayed against DPPH, hydroxyl and reducing activity at different concentrations. The percentage of inhibition was observed that free radicals were scavenged by the both the extracts in a dose dependent manner (Figure 1 and 2). The percentage of scavenging effect on DPPH and hydroxyl free radical was increased as in increasing concentration of extract. The IC50 value of the acetone and methanol extract was calculated to be 52.60±2.014 and 46.28±1.74 µg/ml µg/ml while the standard ascorbic acid was 64.25±2.35 µg/ml on DPPH free radical.  The IC50 values of acetone and methanol extract was calculated to be 56.01±1.85 µg/ml and 47.05±2.34 µg/ml while the standard ascorbic acid was 60.68±2.83 µg/ml on hydroxyl free radical.  In reducing power assay, extract causes the reduction of Fe3+/ Ferricyanide complex to the ferrous form. Higher absorbance indicates higher reductant activity was absorbed in methanol extract than acetone extract (Figure 3).




Figure 1: Antioxidant activity of acetone and ethanol extract of C. auriculata flower on DPPH free radical


Figure 2: Linear regression analysis graph for antioxidant activity of acetone and ethanol extract of C. auriculata flower on DPPH free radical


Figure 3: Antioxidant activity of acetone and ethanol extract of C. auriculata flower on hydroxyl free radical

Figure 4: Linear regression analysis graph for antioxidant activity of acetone and ethanol extract of C. auriculata flower on DPPH free radical



Figure 5: Reducing power assay of acetone and ethanol extract of C. auriculata flower
Anticancer activity
The viability of liver cancer cells treated with acetone and methanol extract of C. auriculata flower decreased in a concentration-dependent manner. Higher concentrations of extract exhibited stronger anticancer activity (Fig 6 and 7). The IC50 value of the acetone and methanol extract was calculated to be 40.94 ±2.16 µg/ml and 36.10±2.46 µg/ml while the standard doxorubicin was 50.30±1.73 µg/ml on liver cancer cells. Higher inhibition was observed in methanol extract than acetone extract. The difference in inhibition percentage is due to the presence of phytochemical constituents.

 

Figure 6: Anticancer activity of acetone and methanol extract of C. auriculata flower on liver cancer cell line

Figure 7: linear regression for anticancer activity of acetone and methanol extract of C. auriculata flower on liver cancer cell line


CONCLUSION 
In conclusion, this study demonstrated that antioxidant and anticancer activity of methanol extract and acetone extract of C. auriculata flower. Phytochemicals present in flower was extracted with using two different solvents. Methanol extract has the highest antioxidant and anticancer activities as demonstrated by DPPH and hydroxyl scavenging and reducing activity and it exhibit the strongest activity against liver cancer cell lines than the acetone extract.
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DPPH
Standard	1.25	1.33	1.34	1.9700000000000022	1.149999999999997	1.25	1.33	1.34	1.9700000000000022	1.149999999999997	20 µg	40 µg	60 µg	80 µg	100 µg	19.649999999999999	32.96	45.63	60.86	75.95	Aqueous extract	1.33	1.34	1.6500000000000001	1.84	1.82	1.33	1.34	1.6500000000000001	1.84	1.82	20 µg	40 µg	60 µg	80 µg	100 µg	21.34	41.54	53.620000000000012	74.33	90.76	methanol extract	1.34	1.6500000000000001	1.33	1.87	1.9800000000000024	1.34	1.6500000000000001	1.33	1.87	1.9800000000000024	22.56	44.87	66.739999999999995	83.58	95.63	Concentration (µg/ml)
% Inhibition

Standard	20	40	60	80	100	19.649999999999999	32.96	45.63	60.86	75.95	Aqueous extract	20	40	60	80	100	21.34	41.54	53.620000000000012	74.33	90.76	methanol extract	20	40	60	80	100	22.56	44.87	66.739999999999995	83.58	95.63	Concentration (µg/ml)
% Inhibition

Standard	1.6500000000000001	1.32	1.34	1.83	1.9200000000000021	1.6500000000000001	1.32	1.34	1.83	1.9200000000000021	20	40	60	80	100	16.62	30.779999999999987	45.28	72.03	82.34	Acetone extract	1.33	1.9300000000000026	2.2400000000000002	2.0299999999999998	1.33	1.33	1.9300000000000026	2.2400000000000002	2.0299999999999998	1.33	20	40	60	80	100	20.55	33.25	51.660000000000011	75.33	86.59	Methanol extract	1.6500000000000001	1.87	1.6300000000000001	1.33	2.0299999999999998	1.6500000000000001	1.87	1.6300000000000001	1.33	2.0299999999999998	20	40	60	80	100	25.650000000000031	45.67	61.25	79.040000000000006	92.45	Concentration (µg/ml)
% Inhibition

Standard	20	40	60	80	100	16.62	30.779999999999987	45.28	72.03	82.34	Acetone extract	20	40	60	80	100	20.55	33.25	51.660000000000011	75.33	86.59	Methanol extract	20	40	60	80	100	25.650000000000031	45.67	61.25	79.040000000000006	92.45	Concentration (µg/ml)
% Inhibition

Standard	20	40	60	80	100	0	0.21500000000000033	0.43500000000000066	0.76300000000000145	0.87300000000000133	0.97800000000000065	Acetone extract	20	40	60	80	100	0	0.32400000000000073	0.52100000000000002	0.83500000000000063	0.97600000000000064	1.133	Methanol Extract	20	40	60	80	100	0	0.48700000000000032	0.67300000000000182	0.82500000000000062	1.054	1.3420000000000001	Concentration (µg/mL)
Absorbance at 700 nm

Anticancer activity
Standard Drug	1.33	2.3299999999999987	2.4299999999999997	1.34	1.84	1.54	1.33	2.3299999999999987	2.4299999999999997	1.34	1.84	1.54	10	20	40	60	80	100	20.650000000000031	30.73	42.65	57.89	71.23	82.460000000000022	Acetone extract	1.23	1.33	1.54	1.6500000000000001	1.45	1.44	1.23	1.33	1.54	1.6500000000000001	1.45	1.44	10	20	40	60	80	100	23.650000000000031	35.78	53.85	67.930000000000007	77.02	85.53	Methanol extract	1.33	1.54	1.42	1.6700000000000021	1.84	1.6500000000000001	1.33	1.54	1.42	1.6700000000000021	1.84	1.6500000000000001	25.45	39.870000000000005	55.63	71.25	83.98	92.45	Concentration (µg/ml)
% Inhibition

Anticancer activity
Standard Drug	10	20	40	60	80	100	20.650000000000031	30.73	42.65	57.89	71.23	82.460000000000022	Acetone extract	10	20	40	60	80	100	23.650000000000031	35.78	53.85	67.930000000000007	77.02	85.53	Methanol extract	10	20	40	60	80	100	25.45	39.870000000000005	55.63	71.25	83.98	92.45	Concentration (µg/ml)
% Inhibition
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