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3.1 Materials and their sources 

Agar         Hi-Media 

ABTS        Hi-Media 

Acridine orange      Hi-Media 

Agarose        Sigma 

Ampicillin discs      Hi-Media 

Ascorbic acid       Merck 

BSA (Bovine serum albumin)     Sigma 

Bromophenol blue       Sigma 

Chloroform        Merck 

Cisplatin       KEMOPLAT 

Concentrated nitric acid     Merck 

Di methyl sulphoxide (DMSO) cell culture grade    Merck 

DMSO        Merck 

DMEM cell culture media      GIBCO 

DPPH        Hi-Media 

Ethidium bromide       Sigma 

EDTA (Ethylene di amine tetra acetic acid)    Merck 

Chick Eggs       Local vendors 

F12K cell culture medium     GIBCO 

Ferric chloride       Merck 

Glacial acetic acid      Merck 

Hydrochloric acid       Merck 

Nutrient Broth (LB)       Sigma 

Milli Q water  Millipore  

MTT  

(3 - (4,5-dimethylthiazol  2-yl) -2, 5-diphenyl tetrazolium bromide)    Sigma 

Para film       Hi-Media  

 Penicillin       Hi-Media 

Phenol        Sigma 

Proteinase K       Sigma 
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Sulphuric acid       Merck 

Silica gel (Mesh 60-120)     Merck 

Sodium chloride (NaCl)      SRL 

Sodium hydroxide       SRL 

Streptomycin discs      Hi-Media 

RNase        Sigma 

Tris (Tris [hydroxymethyl] amino ethane)    Sigma 

Triton X-100       Sigma 

Tween 20 (Polyoxyethylenesorbitan monolaurate)   Sigma 

5 Fluro uracil       Sigma  

 T25 culture flask      Corning 

Nunc dishes       Corning 

96 well plates       Corning 

6 well plates       Corning 

0.2 µM membrane filters     Millipore 

Griess reagent       Sigma 

Ammonium acetate (HPLC)     Merck 

Acetonitrile (HPLC)      Merck 

Water (HPLC)       Merck 

10 kb ladder       Bioserve Ltd  

      

 

3.2 Buffers and Solutions 

TE buffer:  10 mM Tris buffer (pH 7.4), 1 mM 

EDTA (pH 8.0) 

TAE Buffer:  40 mM Tris-acetate, 2 mM    EDTA

6 X loading buffer:  0.25 % bromophenol blue, 40 % 

glycerol 

0.5 M EDTA:  186.1 g of EDTA in 800 ml H2O

(pH adjusted to 8.0 with NaOH) 

Ethidium Bromide (10 mg/ml):   1 g of EtBr in 100 ml H2O 
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Hypotonic buffer solution: 10 mM Tris pH 7.5, 1 mM EDTA, 

0.2% Triton X-100 

Phosphate Buffer Saline (PBS):  8 g NaCl, 0.2 g KCl, 1.44 g of 

Na2HPO4 and 0.24 g of KH2PO4 in 

800 ml H2O (pH adjusted to 7.4 with 

HCl) 

5 M NaCl:  292.2 g of NaCl 800 ml H2O (Final 

volume 1 lit) 

1 M Tris: 121.1 g of Tris base in 800 ml H2O. 

(Adjusted the pH to the desired value 

by adding Concentrated HCl 

SDS: 10 g of SDS in 20 ml H2O 

3.5 M Ammonium acetate: 77.08 g of ammonium acetate in 800 

ml H2O (Final volume 1 lit) 

   

Phenol: Chloroform: Isoamyl alcohol: 25:25:1 ratio 

Sorenson glycine buffer: 0.1 M glycine, 0.1 M NaCl, pH 10.5

Ice cold propanol: Propanol cold 

70% ethanol: 70 ml ethanol in 30 ml H2O  
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3.3 Bacterial and yeast strains 

Strain        Strain number 

Bacillus subtilis     ATCC 6051 

Escherichia coli     ATCC 25922 

Klebsiella pneumoniae     ATCC 700603 

Pseudomonas aeruginosa    ATCC 27853 

Proteus vulgaris     ATCC 6380 

Staphylococcus aureus     ATCC 29213 

Saccharocymes cerevisiae    BY4741 

 

 

3.4 Softwares used 

 Microsoft Office version 2010 for documentation, preparing spreadsheets 

to analyze statistical (p value) significance.  

 Image-J version 1.43 software tool for measurement of intensity 

 AngioQuant version 1.33 software tool for quantifying size and length of 

blood vessels present in chick eggs. 

 Schrödinger maestro version 9 software tool for molecular docking 

studies. 

 Lig Prep version 2.6 software tool for preparing the ligands. 

 Desmond version 2013 software tool for molecular dynamics simulation 

analysis.  

 

3.5 Instruments used 

Class-II Biosafety cabinet   Thermo Scientific, U.S.A  

Fluorescent microscope   Zeiss, Axiovert25, Germany 

Fluostar optima microplate reader  BMG Labtech, Germany 

Refrigerated centrifuge   REMI, India 

UV-Vis Spectrometer DYNAMICA Halo DB20, Australia

Concentrator     Eppendorf, U.S.A 
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CO2 incubator     SANYO, Japan 

NMR      Bruker 400 MHz, U.S.A 

FT-IR      Perkin Elmer, U.S.A 

LC-MS     Waters, U.S.A 

RP-HPLC     Waters, U.S.A 

Preparative HPLC    Waters, U.S.A 

 

3.6 Sterilization 

All the glassware and media used for the handling of cell lines and microbial 

cultures were sterilized prior to use. Unless otherwise specified, all sterilization 

procedures were performed by autoclaving at 121ºC (101 kPa) for 15 min. 

 
3.7 Collection and identification of Plant 

The woody perennial shrub S. interrupta was collected from Tirumala hilltop with 

the help of local people. Latitude 13.667790 & Longitude 79.345880 readings of 

the plant collection sites were taken by using a Geographical positioning system 

(GPS) area of Tirumala Tirupati, Eastern Ghats, AndhraPradesh, India. The plant 

was authenticated by Prof. A. Prasada rao, taxonomist and a voucher specimen 

has deposited, at K L E F University, Vaddeswaram, Guntur, India (Voucher 

number KLU 1211). Leaves and roots were thoroughly washed with distilled 

water, shade dried and fine powder was made with the help of mill. 

 

3.8 Extraction procedure 

One kilogram (kg) of plant leaves and roots were extracted to exhaustion 

successively with 3 lit of n-hexane, petroleum ether, chloroform, ethyl acetate, n-

butanol, ethanol, methanol and water or aqueous solvents using maceration 

process for 48 hr for each solvent. After the extraction process was completed the 

solvent was evaporated to dryness under reduced pressure not exceeding 40oC. 

The different boiling points of the solvents were mentioned in table 3.1. The 

rational for adopting such a sequential extraction procedure was based on the 
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polarity of solvents that leach out compounds soluble in the particular solvent 

[73]. Thus different concentrations of these extracts were used for the assays.  

 

Table 3.1 Consecutive organic solvents used in the extraction process 

and their boiling points 

Organic Solvent        Boiling Point (oC) 

Petroleum ether               35-60 

Chloroform               60.90 

Ethyl acetate               76.77 

n-butanol              100.00 

Ethanol                78.00 

Methanol                64.50 

Water              100.00 

 
 

3.9 Maceration method 

This simple widely used procedure involves leaving the pulverized plant to soak 

in a suitable solvent in a closed container (Fig: 3.1). Simple maceration is 

performed at room temperature by mixing the ground drug with the solvent (drug 

solvent ratio: 1:5 or 1:10) and leaving the mixture for several days with 

occasional shaking or stirring.  
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   Fig: 3.1 Extract was prepared by the continuous maceration process 

 

The process is repeated for once or twice with fresh solvent. Finally the last 

residue of extract is pressed out of the plant particles using a mechanical press or 

a centrifuge. Kinetic maceration differs from simple one by continuous stirring.

The presence of the phytoconstituents such as Phytosterols, Terpenoids, Tannins, 

Flavonoids, Alkaloids, Saponins, Glycosides and Combined anthraquinones was 

carried out based on standard protocols [35]. 

 

3.10 Cell lines used in the study 

All the cell lines were purchased from National Center for Cell Science 

(NCCS), Pune, India. 

 

Human breast adenocarcinoma cancer cell line   (MCF-7) 

Prostate adenocarcinoma cell line     (PC-3) 

Liver hepatocellular carcinoma cell line    (HepG2) 

Multipotent stromal cells      (MSC)  

Mouse macrophage cell line     (RAW 264.7) 

Human embryonic kidney                                    (HeK293)  
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3.11 Media used for the assay 

The following different specific growth media were used to culture the cell lines 

and microorganisms. 

 

3.12 Media used for the cell culture assay 

MCF-7 cell line                       DMEM medium 

PC-3                        F12K medium 

HepG2       DMEM medium 

MSC DMEM medium 

RAW 264.7      DMEM medium 

HeK293                                                     DMEM medium 

 

3.13 Media for bacterial cultures 

Nutrient agar (NA)                 (1 liter) 

                                    Peptone    5.00g 

Beef extract   3.00g 

                                    Sodium chloride   5.00g 

Agar    20.00g 

 Distilled water    1000 ml 

 Adjusted pH                 7.0 ± 0.2 

 

 

Mc-Conkey agar             (1 liter) 

Peptone                         17 g 

                      Proteose peptone                        3 g 

                      Lactose                                        10 g 

                      Bile salts                                      1.5 g 

                      Sodium chloride                                 5 g 
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                                Neutral red                                   0.03 g 

                      Crystal Violet                               0.001 g 

                      Agar                                           13.5 g 

                      Water - add to make                     1000 ml 

                      Adjusted pH                                7.1 ± 0.2 

 

Streptomycin standard drug used for S. aureus, rest all strains used tetracycline as 

standard drug. 

 

3.14 Analysis of the isolated anticancer compounds 
  

The physical and chemical analysis of the compound was performed as follows 

 

A. Physical Analysis  
 

Colour of the compound  
 

Colour was observed through naked eye.  
 
B. Chemical Analysis 
 
All advanced chromatographic and spectroscopic techniques 

 
 

3.15 Purification of anticancer compound (s) 
 
            By Column Chromatography 
 
  

  Glass Column was used with dimensions 

diameter. 

 Column were taken add a plug of cotton to the bottom of the column. 

 Columns were clamped to stand and enough sand was added to fill the 

curved portion of the column.  

 Column was filled 1/4 full with the initial eluent. (n-hexane).  

 Slurry was prepared using silica gel by pouring dry silica into a beaker of 

eluent (n-hexane), silica gel, 20 ml, to approximately eluent, 40 ml.  
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 Carefully slurry was poured into the column using funnel.  

 Outlet was opened to allow solvent to drip into a clean flask, silica was to 

allowed settle while eluent continues to drip into the flask. Once the silica 

has settled, carefully silica was added to the top of the column.  

 Drain eluent from the column until no solvent remains above the surface 

of the sand.  

 Sample was added to the column.  

 Sample was eluted from the column chromatography with gradient 

elution of solvents from non- n-hexane, chloroform, 

ethyl acetate, ethanol and methanol) 

 
 
 
 
3.16 Spectral Analysis of isolated compound (s) 

 

 I.R. Spectroscopy 

 MASS Spectroscopy 

 NMR Spectroscopy  

 

Using FT-IR Spectroscopy Procedure The spectrum was scanned using KBr 

pellet technique. The spectra were plotted against Wave number cm-1 Vs 

Transmittance (%) which is shown in results and discussion. 

 

Using Mass Spectroscopy Procedure The mass spectrum of anticancer

compound(s) was determined using EI-MS and graph was plotted as m/z Vs 

percentage (%) of base peak. 

 

Using NMR Spectroscopy Procedure The NMR spectrum was conducted using 

deuterated DMSO (DMSO d6) as a solvent at 400 MHz for 1H-NMR and 13C-

NMR. 
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3.17 Statistical analysis 

The parameters analyzed in all the phases of the study were subjected to statistical 

analysis using Microsoft Office Excel (Version 2010) and GraphPad Prism 

(version 5.0) statistical softwares. The results obtained from the parameters were 

analyzed in all the three phases and value  reported was mean value ± SD

Statistical significance was determined by one-way analysis of variance

(ANOVA) and the values with p<0.05 were considered to be significantly 

different. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


