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Determination of total phenolic content (TPC)
The TPC was determined by adopting the method described by Wolfe et al. (2003). The extract (1 mg/mL) was taken in a 10 mL glass tube and made up to a volume of 3 mL with ethanol. Then, 0.5 mL Folin ciocalteau reagent (1:1 with water) and 4 mL sodium carbonate (7.5%) were added sequentially in each tube. The test solution was kept in dark for 30 min, then cooled and absorbance was measured at 765 nm by Shimadzu model 1800 double beam spectrophotometer. TPC were expressed as gallic acid equivalents μg/mg dry weight using the following equation based on the calibration curve: Y = 0.01928x + 0.00005, R2 = 0.998. 
Determination of total flavonoid content (TFC)
The TFC was determined by adopting the method described by Ordoñez et al. (2006). Aliquots of each extract was pipetted out in series of test tubes and volume was made up to 2 mL with ethanol. Then, 0.3 mL of sodium nitrite (5%) was added to each tube and incubated for 5 min at room temperature. 0.3 mL of aluminum chloride solution (10%) was added and incubated for 5 min and then 2 mL of sodium hydroxide (1 M) were added. Absorbance was measured at 415 nm against a reagent blank. TFC was expressed as quercetin equivalents μg/mg dry weight using the following equation based on the calibration curve: Y = 0.0051x + 0.002, R2 = 0.999. 
Determination of antioxidant activity
DPPH radical-scavenging activity
Antioxidant activity of the extracts was estimated using DPPH in vitro method (Wang et al., 2007). Test samples were dissolved separately in methanol to get test solution of 1 mg/mL. Series of extract solutions of different concentrations (1, 5, 10, 20, 40, 60, 80 and 100 μg/mL) were prepared by diluting with methanol. Assays were performed in 96-well microtiter plates. In each well,140 μL of 0.6 × 10− 6 mol/L DPPH was added to 70 μL of sample. The mixture was shaken gently and left to stand for 30 min in dark at room temperature. The absorbance was measured spectrophotometrically at 517 nm using a microtiter plate reader (Synergy HT Biotek, logiciel GEN5). Blank was done in the same way using methanol and sample without DPPH and control was done in the same way but using DPPH and methanol without sample. The ability to scavenge DPPH radical was calculated by the following equation:
DPPH radical scavenging activity (%) = 1- [( Abssample – Absblank)] /( Abscontrol) x 100
where Abssample is the absorbance of DPPH radical + sample, Absblank is the absorbance of sample + methanol, and Abscontrol is the absorbance of DPPH radical + methanol.
The IC50 value was calculated from the linear regression of concentration plots of the test sample against the mean percentage of the antioxidant activity. 
ABTS radical-scavenging activity
ABTS assay was performed based on the method of Re et al. (1999). Test samples were dissolved separately in methanol to get test solution of 1 mg/mL. Series of extract/isolated compound solutions of different concentrations (1, 5, 10, 20, 40, 60, 80 and 100 μg/mL) were prepared by diluting with methanol. The ABTS radical cation (ABTS*+) was produced by reacting 7 mM stock solution of ABTS with 2.45 mM potassium persulfate and allowing the mixture to stand in the dark at room temperature for 12 h before use. The obtained ABTS*+ solution was diluted with ethanol to an absorbance of 0.700 ± 0.02 at 734 nm. 190 μL of ABTS*+ solution was added to each well containing 10 μL of sample. The mixture was shaken gently and left to stand for 15 min in dark at room temperature. The absorbance was measured spectrophotometrically at 734 nm. The percentage inhibition calculated as:
ABTS radical scavenging activity = [(Abscontrol –Abssample)] /( Abscontrol) x 100 
where Abscontrol is the absorbance of ABTS*+ (= 0.700 ± 0.02) and Abssample is the absorbance of sample + ABTS*+.
The IC50 value was calculated from the linear regression of plots of concentration of the test sample against the mean percentage of the antioxidant activity obtained from three replicate assays. 
Ferric reducing antioxidant power (FRAP) 
The ability to reduce ferric ions was measured using a modified version of the method described by Benzie and Strain (1996). Initially the FRAP working solution was prepared as a mixture of 300 mmol L−1 acetate buffer, pH 3.6, 10 mmolL−1 TPTZ in 40 mmol L−1 HCl, and 20 mmol L−1 FeCl3 in a ratio of 10:1:1, respectively. 150 μL of the working solution was added to 50 μL test samples. The reaction mixtures were incubated at room temperature and the absorbance read at 600 nm after 8 min. Results are expressed as nmol of Fe2+ equivalent μg−1 dry extract.
Antiplasmodial activity
Antiplasmodial activity was determined by the in vitro microplate assay against the NF54 strain of Plasmodium falciparum (sensitive to all known drugs). A modification of the [3H] hypoxanthine incorporation assay was used (Witschel et al., 2012). Briefly, infected human red blood cells in RPMI 1640 medium with 5% Albumax were exposed to a series of extract dilutions in microtiter plates for 48 h at 37°C in a gas mixture with reduced oxygen and elevated CO2. [3H] Hypoxanthine was added to each well. After further incubation for 24h, the wells were harvested on glass fiber filters and washed with distilled water. The radioactivity was counted using a Beta-plate TM liquid scintillation counter (Wallac, Zurich, Switzerland). The results were recorded as counts per minute (CPM) per well at each extract concentration and expressed as percentage of the untreated controls. IC50 values were calculated from the sigmoidal inhibition curves. Assays were run in duplicate and repeated once. Chloroquine and artesunate were used as standard.
Cytotoxicity
Cell Line and culture conditions
Cytotoxicity was tested against Human colorectal carcinoma cell line HCT- 116 (Passage No. 5), catalogue number (CCL-), Human hormone sensitive and invasive breast cancer cell line MCF-7 (Passage No. 4), catalogue number (HTB-22), MDA-MB-231-Human hormone resistant breast cancer cell line (Passage No.21), catalogue number (ATCC ® HTB-26TM) and the normal EA.hy926 cells (Passage No 9), catalogue number (EA.hy926 ATCC ® CRL-2922TM). 
HCT-116 cells were maintained in RPMI whereas MCF-7, MDA-MB-231, and EAHY 926 cells were maintained in Dulbecco’s Modified Eagle Medium (DMEM). The media were supplemented with 10% heat inactivated fetal bovine serum (HIFBS) and 1% penicillin/streptomycin(PS). Cells were cultured in T25 culture flasks and incubated at 37°C supplied by 5% CO2 in a humidified incubator (Binder, Germany). Cell culture work was done in sterile conditions using Class II biosafety cabinet (ESCO, USA).
Cytotoxicity assay
Cytotoxicity of the extracts was performed as described by Mosmann (1983) using the thiazolyl blue tetrazolium bromide (MTT) procedure. Cells were seeded at 1.5 × 104 cells in each well of 96-well plate in 100 μL of fresh culture medium and were allowed to attach overnight. For screening, the cells (70 - 80% confluency) were treated with the extracts at the final concentrations of 50 and 100 μg/mL. After 48 h of the treatment the medium was aspirated and the cells were exposed to MTT solution prepared at 5 mg/mL in sterile PBS which was added to each well at 10% v/v in the respective medium and was incubated at 37°C in 5% CO2 for 3 h. The water insoluble formazan salt was solubilized with 200 μL DSMO/well. Absorbance was measured by infinite® Pro200 (TECAN Group Ltd., Switzerland) at primary wavelength of 570 nm and reference wavelength of 620 nm. Each plate contained the samples, negative control and blank. DMSO (1% v/v) was used as a negative control. Tamoxifen was used as standard reference. The assay was performed in quadricate and the percentage of inhibition in cell viability was calculated using the following formula:
% of inhibition in cell viability = [1- (absorbance of treated/absorbance of untreated)] × 100
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