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1. Antimicrobial activity
The antimicrobial activity of the β-carboline derivatives (7a-7i) were investigated by using well diffusion method against different pathogenic reference strains which were purchased from the Microbial Type Culture Collection (MTCC), CSIR-Institute of Microbial Technology, Chandigarh, India. The pathogenic reference strains were seeded on the surface of the media Petri plates, containing Muller-Hinton agar with 0.1 ml of previously prepared microbial suspensions individually containing 1.5 × 108 cfu ml-1 (equal to 0.5 McFarland). Wells of 6.0 mm diameter were prepared in the media plates using a cork borer and the synthesized derivatives at a dose range of  300 - 1.45 µM were added in each well under sterile conditions in a laminar air flow chamber. Standard antibiotic solution of ciprofloxacin at a dose range of 300 – 1.45 µM and the well containing methanol served as positive and negative controls, respectively. The plates were incubated for 24 h at 37 °C for bacterial strains and the well containing the least concentration showing the inhibition zone was considered as the minimum inhibitory concentration. All the experiments were carried out in triplicate and the average of the three values were reported.
2. Minimum bactericidal concentration (MBC) assay
Bactericidal assay (NCCLS, 2000) was conducted in sterile 2.0 ml microfuge tubes against a panel of bacterial strains, including Bacillus subtilis MTCC 121, Staphylococcus aureus MTCC 96 and Staphylococcus aureus MLS-16 MTCC 2940 which were cultured overnight in Mueller Hinton broth. Serial dilutions of test compounds were prepared in Mueller Hinton broth with different concentrations ranging from 0 to 300 µM. To the test compounds, 100 µl of overnight cultured bacterial suspensions were added to reach a final concentration of 1.5 × 108 cfu ml-1 (equal to 0.5 McFarland) and incubated at 37 ºC for 24 h. After 24 h of incubation, the minimum bactericidal concentration (MBC) was determined by sampling 10 µl of suspension from the tubes onto Mueller Hinton agar plates and were incubated for 24 h at 36 ºC to observe the growth of test organisms. MBC are the lowest concentration of test compound required to kill a particular bacterium strain. All the experiments were carried in triplicate and the average of the three values were reported.
3. Biofilm inhibition assay
The test compounds were screened in sterile 96 well polystyrene microtiter plates using the modified biofilm inhibition assay, against a panel of pathogenic bacterial strains including Staphylococcus aureus MLS-16 MTCC 2940, Staphylococcus aureus MTCC 96, and Bacillus subtilis MTCC 121, which were cultured overnight in tryptone soy broth (supplemented with 0.5% glucose). The test compounds of predetermined concentrations ranging from 0 to 300 µM were mixed with the bacterial suspensions having an initial inoculum concentration of 5 × 105 CFU/ml. Aliquots of 100 µl were distributed in each well and then incubated at 37 ºC for 24 h under static conditions. The medium was then discarded and washed with phosphate buffered saline to remove the non-adherent bacteria. Each well of the microtiter plate was stained with 100 µl of 0.1% crystal violet solution followed by 30 min incubation at room temperature. Later the crystal violet solution from the plates was discarded, thoroughly washed with distilled water for 3 to 4 times and air dried at room temperature. The crystal violet stained biofilm was solubilised in 95% ethanol (100 µl) and the absorbance was recorded at 540 nm using TRIAD multimode reader (Dynex Technologies, Inc, Chantilly, VA, USA). Blank wells were employed as background check. The inhibition data were interpreted from the dose-response curves, where IC50 value is defined as the concentration of inhibitor required to inhibit 50% of biofilm formation under the above assay conditions. All the experiments were carried out in triplicates and the values are indicated as mean ± S.D.
4. Cytotoxicity assay
Cytotoxicity of the β-carboline derivatives (7a-7i) was determined on the basis of measurement of in vitro growth inhibition of tumor cell lines in 96-well plates by cell-mediated reduction of tetrazolium salt to water insoluble formazan crystals using doxorubicin as a standard. The cytotoxicity as assessed against a panel of four different human tumor cell lines: HeLa derived from human cervical cancer cells (ATCC No. CCL-2), DU145 derived from prostate cancer cells (ATCC No. HTB-81) SKOV3 derived from human ovarian carcinomas cells (ATCC No. HTB-77), and MDA-MB-231 derived from human breast adenocarcinoma cells (ATCC No. HTB-26) using the MTT assay (Mosmann, 1983). The IC50 values (50 % inhibitory concentration) were calculated from the plotted absorbance data for the dose–response curves. IC50 values (in µM) are expressed as the average of two independent experiments.
5. DPPH radical scavenging assay
Anti-oxidant activity of β-carboline derivatives (7a-i) was investigated by the radical scavenging potential by stable DPPH radical method as reported [1]. Briefly, 200 μL of a methanolic solution of the synthesized β-carboline derivatives (1 mM concentrations) were added to 2 mL of a methanolic solution of the DPPH radical (1 mM concentration) and the total volume was made up to 3 mL with methanol. After 40 min of standing, the absorbance of the mixture was measured at 517 nm against methanol as blank sample. TBHQ and α-TP (1 mM concentration) were used as a positive control. The radical-scavenging activities (%) of the tested samples were analyzed by comparison with control (2 mL DPPH radical solution and 1 mL methanol). Each sample was evaluated in triplicate and the average of the three values was reported.
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