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                    ABSTRACT  

Sophora interrupta Bedd belongs to the family of Fabaceae and the species in this 

genus are known for its medicinal values. The present thesis deals with the 

isolation and characterization of anticancer secondary metabolites from Sophora 

interrupta. To identify the anticancer secondary metabolites, various solvent 

extracts were tested against cancer cell growth. Sophora interrupta root ethyl 

acetate extract displayed highest anticancer activity compared to other solvents. 

Hence this study deals with identification, isolation and characterization of 

anticancer secondary metabolites from Sophora interrupta ethyl acetate (SEA) 

root extract. To identify the compounds present in the SEA extract, column 

chromatography was performed, the fractions were validated for anticancer 

activity using MCF-7 cell line. The potent anticancer fraction was further purified 

through advanced HPLC and Prep-HPLC methods. The structures of the isolated 

compounds were characterized by 1H and 13C-NMR spectroscopy. Spectroscopic 

analysis confirmed that two of the compounds were Piceatannol and Biochanin-A. 

The anticancer activity of the two compounds was validated by measuring 

mitochondrial dehydrogenase activity using MCF-7 cell lines. Results showed 

that the half maximal inhibitory concentration (IC50) for piceatannol is 250 µM 

and for Biochanin-A is 150 µM respectively. The data was further supported by 

measuring the uptake of the acridine orange and ethidium bromide (AO/EtBr) 

dyes. Along the lines the compounds also inhibited /delayed the proliferation of 

In vitro performed 

FT-IR to determine the bioavailability of the compounds in the cancer cell 



ix 
 

environment. FT-IR analysis showed that both the compounds undergone 

structural changes and no free drug is available in the media, where cells were 

treated with a concentration equivalent to IC50. Taken together, the data suggest 

that the isolated compounds have anticancer activity. Based on the existing 

literature on plant species, we have chosen VEGFR1 and VEGFR2 as possible 

compound target proteins against cancer. To validate our hypothesis, we 

performed in silico molecular docking analysis and molecular simulations using 

Schrodinger suite and Desmond softwares version2.4. Results showed that both 

the compounds fit in the cavity of target proteins and also form hydrogen bond 

interactions as similar to standard antiangiogenic compound resveratrol. Finally 

structure function relationship was determined using in vivo chorio allantoic 

membrane assay. Overall research results of the thesis highlights the importance 

of anticancer secondary metabolites from Sophora interrupta and this plant needs 

to be protected from forest threats for preserving Indian traditional medicine 

against cancer. 

 
 

Keywords: Fabaceae, in vitro, MCF-7 cells, ethyl acetate, 1H and 13C-NMR, 

piceatannol, biochanin-A, CAM assay. 
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LIST OF ABBREVIATIONS 

 
 %   : Percentage 

°C             : Degree centigrade 

1H    : Proton  

13C    : Carbon 

        : Micro gram 

        : Micro liter 

    : Micro molar 

AO/Etbr     : Acridine orange/ Ethidium bromide 

ABTS                                     : 2,2'-azinobis-(3-ethylbenzothiazoline-6-
sulfonic acid) 

      
ANOVA       : Analysis of variance 

BSA      : Bovine serum albumin 

CAM     : Chorio allantoic membrane  

DNA       : Deoxyribonucleic acid  

dH2O    : Distilled water 

DMSO     : Dimethyl sulphoxide 

DPPH       : 2,2-diphenyl-1-picrylhydrazyl 

EDTA     : Ethylene diamine tetraacetic acid 

FTIR      : Fourier transform infrared spectroscopy 

gms     : grams 

GC-MS   : Gas chromatography and Mass spectroscopy

hrs     : hours 
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HPLC    : High performance liquid chromatography 

HRBC     : Human red blood cells 

IU    : International units 

Kcal/mol      : Kilo calorie per mole 

Kb      : Kilo base 

kg     : Kilo gram 

L     : Liter 

LC-MS                                    : Liquid chromatography and mass 
spectroscopy 

 
m     : meter 

M     : Molar 

mg       : Milli gram 

min       : Minute 

mL     : milli liter 

mM      : milli Molar 

Mol Wt   : Molecular weight 

m/z      : Mass per charge 

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

 

MSC       :  Mesenchymal stem cells 

NCBI                                      : National Center for Biotechnology 
Information 

 
NMR     : Nuclear magnetic Resonance 

OD      : Optical density 
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PBS      : Phosphate buffer saline 

PDB    : Protein data bank 

ppm       : Parts per million 

rpm      : Rotations per minute 

ROS      : Reactive oxygen species 

s                                               : second 

TAE      : Tris Acetate and EDTA 

TE      : Tris and EDTA 

UV-Vis        : Ultra violet and Visible spectroscopy 

XP     :  Extra Precision 

WHO          : World Health Organization 


