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Abstract

The idea and practice of developing or identifying compounds capable of eliminating
the transformed cells or cancer cells without being nontoxic to their normal counter-
parts deserves much importance. Since ages, plants have been considered and proven
to be repertoires of chemicals possessing immense therapeutic potential. A proportion
of these plant-derived compounds or phytochemicals were shown to be highly
competent anticancer agents besides being effective against many other diseases.
Representative compounds of different classes of phytochemicals are in clinical use
against cancer. In this chapter, we discuss the anticancer potential of two compounds:
quercetin, a flavonoid and tryptanthrin, an indoloquinazoline alkaloid, and the mecha-
nisms behind their cytotoxic effects on cancers of different origin. The chapter also gives
a brief mention of their properties that make them effective against cancer.

1. INTRODUCTION

Scientific and epidemiological studies have highlighted the impor-

tance of food consumption on cancer prevention. As reported by The

American Institute of Cancer Research, a high intake of fruits and vegetables

is correlated to a low risk for tumor incidence. The National Academy of

Sciences of the United States in 1982 has laid stress on the importance of

fruits and vegetables on cancer prevention by including guidelines in its

report on diet and cancer [1]. In this report, a special mention of adding cit-

rus fruits, carotene-rich fruits and vegetables to the diet, and its significance

on cancer prevention was given.

Since decades, plant secondary metabolites have gained the attention of

researchers owing to their effectiveness in curing or preventing a myriad of

ailments, including cancer and cardiovascular diseases. Studies suggest that

the health benefits, of plant product consumption are attributed to the addi-

tive or synergistic effects of different phytochemicals. However, with the

focus on identifying novel lead compounds for drug discovery, ample inves-

tigations are being shaped for isolation and identification of bioactive com-

pounds from plant sources. Though a large body of evidence has illustrated

the chemotherapeutic and chemopreventive potential of different phyto-

chemicals, only a very small proportion of them have entered clinical trials.

In this chapter, we bring to the spotlight, two compounds: quercetin and

44 G. Mohan Shankar et al.
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Emergence of α-Fe2O3 Nanoparticle- Encapsulated 
β-Cyclodextrin Aggregates as Potential Antibacterial 
Agents against Bacillus subtilis and Escherichia coli

Sherin Philip and Sunny Kuriakose 
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Abstract

Iron oxide nanoparticles have always been a topic of significance in 
biomedical research due to its tremendous range of applications in this 

field. The present study reports the synthesis of Fe2O3 nanoparticles by a 
simple reduction by NaBH4, in presence of the inclusion host β-cyclodextrin. 
The precursor Fe(II) solution was stirred with β-cyclodextrin, which then 
reduced to Fe(0) on addition of NaBH4. The reduced iron is then oxidized 
to Fe2O3. The synthesized Fe2O3 nanoparticles were characterized by UV/
visible spectroscopic and scanning electron microscopic techniques. The 
particle size was calculated from X-ray diffraction studies using Debye 
Scherrer equation and found to be in the range 14-23 nm. The antibacterial 
activity of the sample was studied against Bacillus subtilis and Escherichia 
coli using well diffusion method. The zone of inhibition was measured 
and found to be 22 and 17 mm respectively for B.subtilis and E.coli. 
Antibacterial activity of β-cyclodextrin stabilised Fe2O3 nanoparticles 
is significant, and the biocompatible cyclodextrin is less toxic and more 
environment-friendly.

Keywords: Fe2O3; β-cyclodextrin; antibacterial, B.subtilis; E.coli.

1. Introduction

Owing to their extensive biological applicabilities in medicine and 
biomedical field, the synthesis, stability and areas of application of 
iron and iron oxide nanoparticles always sound important. Iron oxide 
nanoparticles expediate multiple levels of applications in various fields 
of industry such as catalysts[1], sensors[2], magnetic devices[3] and so on. 
Their photochemical and photoelectrochemical applications[4-6] have been 
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Photoinduced Antimicrobial Property Evaluation of Silver 

Nanoparticle Dispersed Biopolymer Matrix Bovine Serum 

Albumin Functionalized with 2-[(E)-(3-Hydroxynaphthalen-2-yl) 

Diazenyl] Benzoic Acid 

Linta Maria Jose1,2  and Sunny Kuriakose*,1 

1Research and Post Graduate Department of Chemistry, St.Thomas College, Pala – 

686574, Mahatma Gandhi University, Kottayam, Kerala, India  
2Research and Post Graduate Department of Chemistry, K.E. College, Mannanam – 

686561, Mahatma Gandhi University, Kottayam, Kerala, India, Email: 

lintamariajose@gmail.com 

1.1. Introduction 

The increasing rate of drug resistance in the pathogenic bacteria, fungi and viruses  

and the simultaneous emergence of various types of infectious diseases at an alarming rate 

is today’s matter of serious attention. In order to overcome and control this situation, it is 

necessary to formulate very effective, microbial resistant and reproducible antimicrobial 

agents. Silver and silver based compounds receive special attention in this regard [1,2]. 

The antimicrobial efficacy of silver particles increases as the size of the particles decreases 

down to nanoscale regime [3]. The enhanced biocidal effectiveness of nanosilver makes 

the silver nanoparticles effective antibacterial, antifungal and antiviral agents [4].  Despite of 

all these merits, the instability of silver particle when it convert into nano range state is a 

matter of serious concern that needs special attention for the better application of 

nanosilver in various areas of science [5]. Encapsulation of silver nanoparticles in suitable 

macromolecular matrices like bovine serum albumin (BSA), starch, cellulose, and certain 

supramolecular systems like β-cyclodextrin loaded with multichromophoric systems provide 

high stability, solubility, and excellent antimicrobial coating effect to the nanoparticles and 

offers wide applications in different areas of science [6,7]. 

In the present work, silver nanoparticles were synthesized by a versatile 

method, following the procedure reported by Hiroki and Osterloh with slight 

modification [8]. We selected the bio-macrosystem bovine serum albumin (BSA) as 

the encapsulating agent for the stabilization of the synthesized silver nanoparticles. 

BSA is a single chain polypeptide consisting of 583 aminoacid residues, and with a 

molecular weight of 66500Da [9,10]. The presence of large number of hydroxyl 
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