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Abstract 
Chaos are wide spread in nature, furthermore its use in the field of 
communication drew attention in early 90’s and recently chaos based 
spread spectrum (SS) communication become an interesting area of 
research. Based on the research; this paper presents the study of chaos 
theory and then leads the discussion towards the chaos based SS 
system. Interleave Division Multiple Access (IDMA) based spread 
spectrum has been considered for performance analysis. First it 
reviewed the role of chaos in spread spectrum communication and then 
discussion extends to chaos based IDMA, which is relatively a new and 
promising technique in this area. Simulation results verify that chaos 
based IDMA can achieve good BER performance as well as offers less 
computational complexity. 

Keywords: 
Chaos, Spread Spectrum System, CBDSS, Bifurcation, IDMA 

1. INTRODUCTION

In IDMA scheme, interleavers are used to distinguish the 
different users. This scheme is the improved version of classical 
CDMA scheme. IDMA inherits all the advantages of CDMA 
scheme especially it overcomes the major limiting factor of 
CDMA such as: multiple access interference (MAI) and Inter 
Symbol Interference (ISI). Interleavers are used to spread the 
information and to protect these bits from error bursts due to 
multipath propagation and noise sources. Hence, efficient 
interleaver can increase the throughput of iterative MUD 
receivers [1].  

Interleavers should be easy to generate and not to consume 
large bandwidth and memory. Interleavers should also be non-
colloidal in nature [2]. Many Interleavers were studied and 
proposed in the literature. Rumsey (1970) presented the study of 
basic interleaver design. Randomly Interleaved sequence can be 
the good choice of interleaver but the memory requirement in 
Random Interleaver (RI) is very high and this limitation motivates 
for further research. Pupeza et al. (2006) suggested the study of 
Nested Interleaver (NI).The limitation of this interleaver was the 
extra memory requirement [2]. Kusume et al. (2008) proposed the 
designing of Shifting Interleaver (SI). The bit error rate 
performance of this interleaver was good but not suitable for multi 
user detection (MUD) system [3]. M. Shukla et al. (2009) 
presented the designing of Tree based Interleaver (TBI). This 
interleaver was also having the scope of improvement in memory 
requirement [5].  

On the other hand Chaotic signals are deterministic, limited 
and non-periodic as well as highly sensitive to the initial condition 
[4]. Chaotic signals are noise like and wide-band and hence may 
be good candidate for interleaving sequence. Furthermore, the 
cross correlation property is also encouraging. Chaos-based 
systems are having significant advantages over traditional spread 
spectrum systems in terms of security and synchronization [5]. 

Chaos is in itself a very universal and robust phenomenon in many 
nonlinear systems with certain characteristics. According to 
chaotic dynamics these characteristics are (a) highly sensitive to 
initial conditions (b) wideband frequency spectrum (c) noise like 
behavior (d) high complexity [6]. These properties made chaos 
useful in communication engineering specifically for security of 
information.  

This paper meets the following objectives; firstly it provides 
introduction to chaos theory and its role in spread spectrum 
communication engineering and secondly the chaos based 
interleaver employed in IDMA based communication system for 
performance enhancement. It will also explore the new area of 
developments on the basis of signal processing capability. 

The content of the paper is organized as follows. In section 2, 
the introduction of chaos theory is discussed. Section 3, defines 
the IDMA system and algorithms for interleaver generation. 
Section 4, develops the performance analysis of chaos based 
IDMA schemes and finally section 5 conclude the paper. 

2. CHAOS THEORY

This could be noted that sinusoidal carriers may be a better 
choice in communication systems. When a sinusoidal signal is 
used to transmit information, the power spectral density 
concentrates in a narrow range of frequencies. Whereas chaotic 
signals, can occupy a large bandwidth, their autocorrelations and 
cross correlation properties are also favorable. These 
characteristics made chaotic signals a better choice in 
communication systems. Chaos-based SS systems have several 
properties, namely (i) Difficult to interfere with any unauthorized 
user; (ii) information transfer is more secure than any other 
communication system (iii) resistant to jamming. Chaos can be 
better understood with the help of difference equations. The 
logistic population model is very popular to understand chaos. 
Definition 1: The logistic map is given as: 

f (xn) = xn+1 = rxn (1-xn) (1) 
where, r is growth rate of population and an important parameter 
to discuss. Here parameter r is elaborated for different value 
ranges. 
For the range 0 ≤ r ≤ 4. 
Proposition: For the above range logistic map sends [0, 1] to 
itself. 
Proposition: For the value of r < 1, fixed and stable point is 0. 
For the value r > 1 it is unstable. One more point is stable i.e. x = 
1 – (1/r), but only for 0 < r < 3 and unstable for r > 3. 
Proof: If we solve the equation rx (1-x) = x, the fixed point yields 
x1 = 0 and x2 = 1 – (1/r) and from the derivative of equation i.e. 
f’(x) = r (1- 2x) we get f’(0) = r. Hence 0 is stable point for the 
specified range. Similarly second point is also stable for above 
said range. 
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Abstract 

In this paper, a comparative study of different types of mixer topologies 

is presented. Gilbert cell is widely used as core of the mixer because it 

provides high conversion gain, good port-to-port isolation and low 

even-order distortion. It is found that the linearity of mixer is very good 

for Multi-Tanh technique by incorporating multiple differential trans-

conductance stage but it reaches to very low conversion gain whereas, 

use of current bleeding technique increase linearity and conversion 

gain of the mixer by adding current source to increase the bias current 

at the expense of power consumption. A very low value of noise figure 

can be achieved with the switched biasing technique by replacing 

current source with parallel connected nMOS transistors but due to use 

of the transistor in place of tail current source, linearity is degraded 

and more power is consumed. Folded Cascode Technique is used to 

reduce DC supply voltage by folding the LO switching stage with pMOS 

transistors in switching stage but it degrades the noise figure. Bulk-

driven technique can be employed to lower down the power 

consumption by providing the switching action via the gate of LO (RF) 

and amplification by the bulk of LO (RF) transistors, however it 

reduces the linearity. High linearity is obtained by using CCPD (Cross 

coupled post distortion) technique by cancelling of third order 

derivatives but it decreases the conversion gain and consume more 

power due to increase in the number of auxiliary transistors. MGTR 

enables to achieve high linearity by incorporating auxiliary transistor 

but it decreases the overall conversion gain and increases noise figure 

of the mixer. So it is observed that there is a trade-off among the 

performance metrics, i.e., conversion gain, noise figure linearity, and 

power consumption of the mixer. 

Keywords: 

Multi-Tanh, Current Bleeding Technique, Switched Biasing, Folded 

Cascode, Bulk-Driven, CCPD, MGTR 

1. INTRODUCTION

RF mixer is an indispensable part of modern wireless 

communication system. Mixer is a three port active or passive 

device, designed to provide down-converted and up-converted 

version of input frequency. When the desired frequency at the 

output is lower than the input frequency it is called as down-

conversion and if the signal at the output is at higher frequency than 

the input signal, it is known as up-conversion as shown in Fig.1. 

Fig.1. Mixer 

On the basis of performance and structure, mixer can be single 

balanced mixer or double balanced mixer [14]. An active mixer 

provide conversion gain and requires low LO power but it has 

poor linearity, whereas, passive mixer provides high linearity and 

increased dynamic range but requires high LO drive [23]. Single 

balanced mixer requires differential form of local oscillator (LO) 

signal and single ended form of RF signal as shown in Fig.2 [12]. 

Fig.2. Single balanced mixer [12] 

Double balanced mixer operates with differential LO as well 

as differential RF signal as shown in Fig.3. [20]. Single balanced 

mixer is simple in design and provide moderate gain and low 

noise figure but has poor port to port isolation between LO to RF 

and LO to IF and possesses low third order input intercept point 

(IIP3). Double balanced mixer provide high port to port isolation 

and has output spurious product rejection capability [7]. 

Fig.3. Schematic of conventional double balanced CMOS 

Gilbert cell mixer [12] 
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Abstract 

This paper presents an ultra-wideband (UWB) low noise amplifier 
(LNA) using two stage cascading topology to obtain high gain. 
Inductive degeneration and peaking inductor techniques are used to 
obtain wideband matching and flatness of gain. The proposed UWB 
LNA is implemented by using 180nm based CMOS TSMC technology 
using Advanced Design System (ADS) software.LNA achieves 
maximum gain of 15.5dB, minimum noise figure of 2.88dB, -6dBm of 
IIP3 and wideband input matching in the UWB frequency range of 
3.1GHz to 10.6GHz. The proposed LNA provides group delay of 60ps 
and isolation of less than 25dB under the 1.8V DC power supply.

Keywords: 
CMOS, UWB, Gain, Noise Figure, Isolation 

1. INTRODUCTION

In the year 2002, the UWB radio technology (3.1GHz to 
10.6GHz) was approved by Federal Communication 
Commission (FCC) in USA, for short range wireless 
applications. 

Low noise amplifiers are significant block in UWB receivers 
which receive weak signal from the UWB frequency and 
amplify this signal with low noise figure and high gain. LNA in 
wireless receiver is responsible for high and flat gain, low power 
consumption, low noise figure, good input impedance matching 
and linearity. LNA can be broadly divided into three parts: input 
matching network, amplifier network and output matching 
network. Filters are used in input matching part to provide low 
input reflection coefficient (S11) for wideband performance and 
low noise characteristics. The output matching part of LNA is 
responsible for decreasing output reflection coefficient (S22). 
Different kinds of techniques exist for amplifier network of 
CMOS LNA to provide high and flat gain, low power 
consumption and low noise figure. 

The third order Chebyshev filter topology is used for 
wideband input matching. Chebyshev filter requires a number of 
reactive elements in input stage of LNA, which requires large on 
chip area and generates large amount of thermal noise [2]. To 
improve the performance of wideband input matching network, 
RC shunt-shunt feedback topology is used [3], [4]. The 
distributed topology of LNA provides wideband input matching, 
large power consumption, large on chip area and high noise 
figure [5]. To compensate the effect of high power consumption, 
the current reuse topology is used in LNA design which requires 
no external biasing. Current reuse topology is widely used in 
cascoding topology to eliminate the miller effect [8] as well as to 
provide high and flat gain, low power consumption and low 
noise figure, [1], [6]. 

This paper presents a performance of LNA using 0.18 m 
CMOS technology for UWB receiver. The analyses and 

designing of proposed circuit is shown in section 2 and section 3 
shows the simulation result of gain, noise figure, reflection 
coefficient, isolation and group delay. Conclusion of LNA is 
given by section 4.

2. CIRCUIT DESIGNING

Inductive source degeneration topology is used in proposed 
circuit for wide-bandwidth input matching and low power 
consumption shown in Fig.1.

Fig.1. Inductive source degeneration [7] 

The input impedance of the circuit (Zin) and inductor L is 
selected to obtain desired input resistance (Rin) of 50  in Fig.1. 
The Cgs and gm represents gate to source capacitance and trans-
conductance of the transistor M. 

L
C

g

sC
sLZ

gs

m

gs
in

1
(1) 

The current reuse cascoding topology and two stage 
cascading topology is used in proposed LNA design as shown in 
Fig.2.

Fig.2. Proposed CMOS LNA circuit diagram 
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 ARTICLE INFO    ABSTRACT 
 

 

This paper is based on the designing of energy efficient memory circuit using various IO standard of 
SSTL logic family on 28nm (Artix-7) Field Programmable Gate Array (FPGA). We are using Xilinx 
ISE simulator version 14.2, Verilog hardware description language and Artix-7 FPGA. Six different 
SSTL IO standard are compared with each other to find the most power efficient among them. The 
design has been tested for power consumption at different operating frequencies as of Intel processor 
that are at Intel I-3 5005U 2.0 GHz, Intel I-3 5015U 2.1. GHz, Intel I-3 5157U 2.5 GHz, Intel I-5 
3380M 2.9 GHz, Intel I-5. 3340U  3.1  GHz  and  Intel  I-7  3370K  3.5  GHz  to  check  the 
compatibility of the design with processors available in the market and  to  find  most  efficient  IO  
standard  at  different  operating frequencies and at two different temperatures i.e. 25°C and 50°C. 
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INTRODUCTION 
 

RAM stands for Random Access Memory, it is now an integral 
part of the electronic systems (1). It is fast memory with 
volatile in nature (5). It makes the access of data and system 
faster. There are two kinds of RAM, Static RAM and Dynamic 
RAM. There are various IO standard families present with 
different feature sizes (channel size of transistor) and therefore 
the selection of correct family among the various different 
families is very important to design most power efficient digital 
circuit (8). In this paper, we are using SSTL IO standard logic 
family. Stub Series Terminated Logic is an input/output 
standard which is used to match the impedance of the line, 
port and device of the device being undertaken (6). Therefore, 
selection of most efficient SSTL logic family among different 
available class of SSTL logic family plays a very important 
role for making energy efficient design (10). This paper is 
based on the implementation of RAM on XC7A100T device 
from Artix-7 FPGA family having feature size of 28nm (7) 
and -2 speed grades. Artix-7 XC7A100T device has 101440 
logic cells, 4860 kb block RAM, 240 DSP slices and 300 IO 
pins. For designing energy efficient RAM, we have used 
SSTL IO standard. In this paper we are using six different IO 
standard as shown in Figure 1, they are SSTL 135,  
 
 

*Corresponding author: Tarun Agrawal  
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SSTL 135_R, SSTL 15, SSTL 15_R, SSTL 18_1 and SSTL 
18_II. Each SSTL IO standard that we have used to design the 
RAM is analyzed for power consumption at 2 GHz, 2.1 
GHz, 2.5 GHz, 2.9 GHz, 3.1 GHz and 3.5 GHz operating 
frequency. This approach will help us to find the most power 
efficient SSTL IO standard and its compatibility with Intel I 
series processors.  
 
The six different processors whose operating frequency we 
are using are Intel I-3 5005U 2.0 GHz, Intel I-3 5015U 2.1 
GHz, Intel I-3 5157U 2.5 GHz, Intel I-5 3380M 2.9 GHz, 
Intel I-5 3340U 3.1 GHz and Intel I-7 3370K 3.5 GHz. SSTL 
IO standard can avoid the transmission line reflection by 
matching the impedance of transmission line, device, input 
port and output port.  
 
SSTL IO standard has already been used for power efficient 
design of various digital circuits like image ALU (Kumar et 
al., 2013), parallel integrator (Das et al., 2014), VCM (2013), 
ROM (2014), clock gated RAM (2013). The power 
dissipation in the RAM can be divided into two parts, static 
power and dynamic power. Dynamic power is the sum of 
clock, signal and input/output power. Total power dissipation 
is the sum of dynamic power and leakage power. In section IV 
power analysis is done for a constant frequency and different 
SSTL IO standard. 
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Abstract
In present paper, the comparative analysis of different type of low power reduction techniques has been performed by implementing in
voltage mode and current latch sense amplifier 6-T SRAM cell. The low power reduction techniques have been realized in 6-T SRAM 
amplifiers using the 90-nm 1-V CMOS technologies. Total power dissipation of current latch sense amplifier is 14 μw which is 41.59 pe
less than the voltage mode sense amplifier. It has been found that Sleep transistor technique is very effective to reduce leakage powe
well as total power dissipation in voltage mode sense amplifier. However, this technique is not so efficient to reduce total power dissip
current latch sense amplifier. Furthermore, it has been observed that Dual Sleep method is more effective to reduce total power dissip
current latch sense amplifier.

Keywords
Senseamplifier, Leakagepower dissipation, CLSA(currentlatchsenseamplifier), VMSA(voltagemode sense amplifier).

 (?
target=ijor:inroads&volume=5&issue=1s&article=047&type=subscribearticle) 

 
 (?

target=ijor:inroads&volume=5&issue=1s&article=047&ty

 

Email id

║ Site map (ijor.aspx?target=site_map)
║
Privacy Policy (ijor.aspx?target=privacy_policy) ║ Copyright (ijor.aspx?target=copyright_disclaimer) ║ Terms & Conditions ║ (ijor.aspx?target=terms)

(http://www.prchecker.info/)

526,249,835 visitor(s) since 30  May, 2005.
All rights reserved. Site designed and maintained by DIVA ENTERPRISES PVT. LTD. (http://www.divan.in).

Note: Please use Internet Explorer (6.0 or above). Some functionalities may not work in other browsers.

th

Home (ijor.aspx) About us (ijor.aspx?target=about_us) My Profile (ijor.aspx?target=users_zone) Registration (ijor.aspx?target=register) Products

Article
Submission (ijor.aspx?target=manuscript_submission) Usage Statistics (https://c5live.mpsinsight.com/ijc/login) Price List
2022 (../JournalsPriceList.aspx)

Contact Us (ijor.aspx?target=contact_us) Tutorial Login/Register (Ijor_homemenucontrol/

admin
Highlight

admin
Highlight

gupta
Highlight

gupta
Highlight

gupta
Highlight

gupta
Highlight



 

157 | P a g e  

 

TECHNOLOGY FOR UWB SYSTEMS 

Dheeraj Kalra1, Abhay Chaturvedi2, Divesh Kumar3 
1,2,3 Deptt. of ECE, GLA University, Mathura (India) 

 

ABSTRACT 

designed using the active inductor topology. The Hartley oscillator technique has been implemented in the 

proposed circuit. The proposed oscillator circuit gives the oscillation frequency of 5GHz and the power 

consumption of the circuit is 11.599mW. The proposed circuit can be used for the UWB system whose frequency 

range is 3.1GHz-10.6GHz. 

Keywords: CMOS, Mixer, UWB 

 

I. INTRODUCTION  

The oscillator are the circuits which are used to generate the frequency signal. The oscillator circuit must satisfy 

the Barkhausen criteria to get the sustained oscillation at the ouput. In RF receiver systems, the various blocks 

are connected as shown in Fig. 1. 

 

 

Fig. 1 Block Diagram of RF Receiver Systems  

 [2]. In receiver 

types of oscillators circuit for example RC oscillators, LC oscillators, crystal oscillator etc. The RC oscillator 

circuit is used to produce the signal frequency from KHz to MHz while LC oscillator circuit produce the signal 

frequency of MHz to GHz. The various LC oscillator circuit are Hartley oscillator and Colpitt oscillator. The 
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Temperature Dependent Equation of State for Solids
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Abstract

	 The temperature dependent equation of state (EOS) is developed in the present work to 
analyze the thermo-elastic properties of solids. The new EOS is formulated by modifying the pressure 
dependent form of EOS reported recently by the present authors to explain the elastic behavior of 
nanomaterials. The values of thermal expansion are calculated for NaCl as an example using the 
newly formulation under varying temperature conditions from 298 K -773K and compared with the 
available experimental data. An excellent agreement is obtained between the calculated results and 
the experimental data. The model is extended for the study of bulk modulus and thermal expansion 
coefficient of NaCl over the temperature range 298 K to 773K. The results so calculated are found 
in close agreement with the experimental data. Further the model is applied to study the volume 
compression in NaCl solid over the pressure ranging from 0 to 30 GPa at different isotherms. The 
calculated values of compression are achieved in excellent agreement with the experimental data. The 
present model theory is thus applicable to explain the thermo-elastic properties of solids satisfactorily 
under high temperature and high pressure.

Keywords: Thermal expansion; thermal expansion coefficient;
volume compression; equation of state; Bulk modulus.

Introduction

	 It is of great importance in geosciences 
to explain the thermo elastic behavior of minerals, 
ionic and metallic solids, alloys etc present in deep 
interior of the earth under high pressure and high 
temperature conditions. It helps in disclosing the 
secret facts about the evolution and dynamics of the 
earth. The structure, stability, atomic and molecular 
interactions in the material due to different pressure 
and temperatures modifies the physical properties 

of the solid materials. Also the physical properties of 
solids are greatly influenced by its sizes and shapes 
and inturns effect the geo physical processes1, 2, 3.

	 Thermodynamical study of solids under 
varying temperature and pressure conditions has 
widespread applications in physics, engineering 
and material sciences and predicts the mechanical 
aspects of solid materials under high pressure and 
high temperature. The equation of state (EOS) is 
a thermodynamical relation which explains the 
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Pressure dependent equation  
of state for nanomaterials

Monika Goyal and B. R. K. Gupta*

Department of Physics, Institute of Applied Sciences and Humanities,  
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Received: August 6, 2015. Accepted: November 30, 2015.

In the present paper, it is shown that the equation of state (EOS) [10,11] 
described earlier on the basis of the Gruneisen theory of thermal expansiv-
ity is mathematically and thermodynamically inconsistent. This inconsis-
tency is corrected by Kholiya [12] using the expansion of PV2 in powers 

of 1
0

−










V

V
 up to the quadratic term. However, in the present study this 

inconsistency is overcome by assuming the pressure variation with respect 

to change in volume ∆( )V
V

 and thermodynamically consistent EOS is 

obtained. The formulated EOS has been used for the study of compression 
behavior of nanomaterials such as SnO2 (14 nm); α-Fe2O3; CuO (24 nm); 
Ge (49 nm); Ni (20 nm); Ni- filled and Fe- filled MWCNT under pressure. 
The results achieved using newly formulated are found to be in better 
agreement with the experimental data as compared to those calculated 
from previous EOS. The formulated EOS is further tested to verify its 
validity in extreme compression region and high pressure range using  
the Stacey Criteria [22,23]. It is found that newly formulated EOS also 
satisfies the Stacey’s criteria.

Keywords:  Equation of state, Volume compression, bulk modulus, high pressure, 
Nanomaterials, Stacey Criteria
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Laser beat frequency heating of a rippled density plasma

A. Vijay1,a) and V. K. Tripathi2
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2Department of Physics, Indian Institute of Technology Delhi, New Delhi 110016, India

(Received 18 June 2016; accepted 15 September 2016; published online 30 September 2016)

Two collinear laser beams propagating through a rippled density plasma, with their frequency

difference close to plasma frequency, resonantly excite a large amplitude plasma wave. The

density ripple of suitable wavenumber slows down the plasma wave very significantly, leading to

strong electron heating via the Landau damping of the plasma wave. An analytical framework of

the process is developed and the electron temperature scaling with plasma density, laser power and

laser frequency have been obtained. Its relevance to recent experiments on intense short pulse laser

plasma interaction has been discussed. Published by AIP Publishing.
[http://dx.doi.org/10.1063/1.4963733]

I. INTRODUCTION

There exists a significant interest in the excitation of col-

lective modes in a plasma by beating two laser beams.1–5

Excitation of plasma wave is of particular interest as large

phase velocity plasma waves are useful for collective accel-

eration of charged particles to very high energies.6–10 The

lasers of frequencies x1 and x2 exert a longitudinal pondero-

motive force on the plasma electrons that resonantly drives a

plasma wave having a phase velocity equal to the group

velocity of the lasers when x1 � x2 � xp, where xp is the

plasma frequency. To achieve a large phase velocity of

the plasma wave, x1 and x2 are taken much higher than the

plasma frequency. For long laser pulses, the electrostatic

potential of the plasma wave is much larger than the ponder-

omotive potential.11

In the context of nonlinear wave mixing and harmonic

generation, phase matching requires special attention. For

this purpose, a static density ripple in the plasma has been

found to be very helpful. Parashar and Pandey12 studied the

second harmonic generation in a plasma with a density ripple

and found significant efficiency enhancement when the rip-

ple wave number satisfied the phase matching condition.

Rax and Fisch13 studied the harmonic generation in cold

plasma, including relativistic effects. In this case, the plasma

frequency is replaced by an effective plasma frequency due

to relativistic electron mass. Lin et al.14 developed a tech-

nique to fabricate the density ripple of the desired wave

number in a gas jet by laser machining with a spatial light

modulator. Kuo et al.15 reported an order of magnitude

enhancement in the third harmonic efficiency. Liu and

Tripathi16 developed an analytical model for the third har-

monic generation in a rippled density plasma and explained

these experimental results. Kaur et al.17,18 have studied the

effect of self-focusing on resonant second harmonic genera-

tion of Gaussian beam in collisional magneto-plasma. The

beam propagates along the direction of magnetic field in the

extraordinary mode and undergoes self-focusing due to

Ohmic nonlinearity. The beam causes non-uniform heating

of electrons.

In this paper, we develop an analytical formalism of

beat frequency heating of a rippled density plasma by two

collinear lasers with frequency difference in the terahertz

range. The THz ponderomotive force beats with the density

ripplenq to produce the nonlinear density perturbation at x
and k where x¼x1�x2, k¼ qþ k1� k2. The density per-

turbation derives a space charge field that is strongly Landau

damped on electrons when x/k� vth (vth being the electron

thermal velocity), leading to heating of electrons.

In Section II, we deduce the beat frequency electric field

produced by two collinear lasers in a rippled density plasma.

In Section III, we obtain the anomalous heating rate of elec-

trons. In Section IV, we discuss the results.

II. BEAT FREQUENCY ELECTRIC FIELD

Consider a rippled density plasma of electron tempera-

ture Te and electron density n0

n0 ¼ n0
0 þ nq

nq ¼ n0
qeiqz; (1)

where n0
0 is the average density, n0

q is the ripple amplitude,

and q is the ripple wave number. Two collinear lasers propa-

gate through the plasma (Fig. 1) with electric and magnetic

fields

FIG. 1. Schematic of laser beat wave heating of electrons in a rippled den-

sity plasma.a)E-mail: anujvijay@gmail.com

1070-664X/2016/23(9)/093124/4/$30.00 Published by AIP Publishing.23, 093124-1

PHYSICS OF PLASMAS 23, 093124 (2016)
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Voltammetric Determination of Molecular Modeling 
Parameters for Pentaazamacrocyclic Complexes of Mn(II) 
and Co(II) 
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Abstract- In present studies, [MnIILCl2] and [CoIILCl2] pentaazamacrocyclic complexes 
(where L=Dichloro-2,3-dimethyl[b]-pyridyl-3,6,9,12,15-pentaazacyclopentadeca-2,12-diene) 
have been synthesized by template method and characterized by microanalysis, UV-Vis, IR 
and mass spectral studies. On the basis of electronic spectral studies, the saddle-shape 
octahedral geometry has been assigned to these pentaazamacrocyclic complexes. 
Electrochemical studies of HOMO-LUMO energy levels of these pentaazamacrocyclic 
complexes have been carried out by using cyclic voltammetry. The onset oxidation and 
reduction potentials of [MnIILCl2] and [CoIILCl2] macrocyclic complexes were determined 
under the similar experimental conditions to calculate the ionization potential (Ip) and 
electron affinity (Ea) for these macrocyclic complexes. The molecular modeling parameters 
were also calculated from the calculation of HOMO-LUMO energy levels. The obtained 
values of these parameters are indicating that [MnIILCl2] macrocyclic complex is more stable 
than [CoIILCl2] complex.   The biological activity of these macrocyclic complexes were also 
taken into account against E. coli, B. cereus, P. aeruginosa, S. aureus and C. albicans 
microbial pathogen and compared with the standard drug Gentamycin. 

Keywords- Spectroscopy, Cyclic voltammetry, Redox modeling, Antimicrobial  
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REVIEW ARTICLE

Trends and advances in the diagnosis and control of paratuberculosis in
domestic livestock
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ABSTRACT
Paratuberculosis (pTB) is a chronic granulomatous enteritis caused by Mycobacterium avium
subsp. paratuberculosis (MAP) in a wide variety of domestic and wild animals. Control of pTB is
difficult due to the lack of sensitive, efficacious and cost-effective diagnostics and marker
vaccines. Microscopy, culture, and PCR have been used for the screening of MAP infection in
animals for quite a long time. Besides, giving variable sensitivity and specificity, these tests
have not been considered ideal for large-scale screening of domestic livestock. Serological tests
like ELISA easily detects anti-MAP antibodies. However, it cannot differentiate between the
vaccinated and infected animals. Nanotechnology-based diagnostic tests are underway to
improve the sensitivity and specificity. Newer generation diagnostic tests based on
recombinant MAP secretory proteins would open new paradigm for the differentiation
between infected and vaccinated animals and for early detection of the infection. Due to
higher seroreactivity of secretory proteins vis-�a-vis cellular proteins, the secretory proteins may
be used as marker vaccine, which may aid in the control of pTB infection in animals. Secretory
proteins can be potentially used to develop future diagnostics, surveillance and monitoring
of the disease progression in animals and the marker vaccine for the control and eradication
of pTB.

KEYWORDS
Cattle; paratuberculosis;
Johne’s disease;
Mycobacterium avium subsp.
paratuberculosis; secretory
proteins; review

1. Introduction

Mycobacterium avium subsp. paratuberculosis (MAP) is
a slow-growing, obligate intracellular fastidious patho-
gen, with the ability to survive in a wide range of envi-
ronmental conditions (Deb & Goswami 2011). MAP
infection in animals leads to paratuberculosis (pTB) or
Johne’s disease (JD) in a wide variety of domestic and
wild life species (Table 1) (Haghkhah et al. 2008; Gupta
et al. 2012; Sonawane & Tripathi 2013; Vinodhkumar
et al. 2013; Singh, Singh, et al. 2014). Increasing evi-
dence suggest the association of MAP with human dis-
eases such as Crohn’s disease, diabetes type I, and
thyroiditis (Sisto et al. 2010; Singh, Chauhan, et al.
2012; Singh, Thakur, et al. 2014). Live MAP bacilli have
been detected in food products such as paneer, milk
(both fresh and pasteurized) and milk powder
(Table 1).

pTB is a chronic granulomatous enteritis character-
ized by weight loss, infertility, reduced productivity
and producibility, progressive emaciation and untimely
death, resulting in huge economic losses to the
livestock industries worldwide (Hutchinson 1996;

Johnson-Ifearulundu & Kaneene 1997; Ott et al. 1999;
Otte & Chilonda 2000; Groenendaal et al. 2002; Groe-
nendaal 2005; Hasonova and Pavlik 2006; Vinodhku-
mar et al. 2013; Rawat, Chaudhary, Kumar, et al. 2014).
Control and eradication of pTB is difficult due to its
insidious nature, long incubation period and lack of
rapid and accurate diagnostic tests.

Early lesions following pTB infection occur in the
wall of the small intestines (Sigurdard�ottir et al. 1999)
and the draining mesenteric lymph nodes since infec-
tion is localized to these sites in the early phase
(Saxegaard & Fodstad 1985). As the disease progresses,
gross lesions may be observed in the jejunum, ileum,
caecum, colon, and in the mesenteric lymph nodes
where the organism can be detected. Lesions in the
intestines result in protein leak and a protein malab-
sorption syndrome, ultimately leading to wasting espe-
cially muscle tissues (Maroudam et al. 2015). The
disease can occur in animals at any age over
1�2 years. However, it is most frequently reported in
the 3�5 years of age group in dairy cattle. Within a few
weeks following infection, multiplication of MAP begins

CONTACT Shoor Vir Singh shoorvir.singh@gmail.com; shoorvir_singh@rediffmail.com
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The in vitro embryo production (IVEP) has emerged as
an alternative to the in vivo embryo production due to
inconsistent super ovulatory response. Maintaining embryo
viability during in vitro culture is a key to the application
of IVEP. During in vitro embryo production, the culture
system may deeply influence embryonic development of
pre-implantation stage embryos (Cognie et al. 2003,
Lonergan et al. 1999, Yadav et al. 2013). Major
developmentally important events take place during
development of embryos from post fertilization to the
blastocyst stage (Kharche et al. 2011a). Pre-implantation
stage embryos can be developed in different media
comprising simple balanced salt solutions and
carbohydrates to complex constituents, such as tissue culture

medium (TCM-199) with further supplementation of serum,
somatic cells and/or a feeder layer of somatic cells (Krisher
et al. 1999, Summers and Biggers 2003). Further embryo-
somatic cell co-culture is aimed at improving the
development and viability of mammalian preimplantation
embryos generated and cultured in vitro. Scanty information
is available about the mechanisms underlying the beneficial
effects of co-culture, although the production of
embryotrophic compounds, modulation of nutrient profile,
protection against culture-induced stress and/or toxin
clearance are all contenders (Orsi and Reischl 2007).
Although the use of media without co-culture is
recommended for embryo culture to understand fully the
requirements for embryo development, which are essential
to know the precise composition of medium in which
embryos are grown. It also negates the possible effects of
unknown components, minimizes risk of contamination
with pathogens and their metabolites, reduces undesirable
variations among different lots of culture by eliminating
the use of co-culture system. Use of sequential embryo
culture media has also been established by various

*Part of Ph.D. thesis.
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3Professor and Head (ak.bhatiya@gla.ac.in), Department of
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Reproduction and Shelter Management Division.

Indian Journal of Animal Sciences 86 (10): 1115–1120, October 2016/Article

Comparative study on effect of different embryo culture media on in vitro
blastocyst production in goats*

PUJA GOEL1, A K GOEL2 , A K BHATIA3 and S D KHARCHE4

ICAR-Central Institute for Research on Goats, Makhdoom, Mathura, Uttar Pradesh 281 122 India

Received: 10 March 2016; Accepted: 8 April 2016

ABSTRACT

The present study was aimed to assess the efficacy of different culture media for blastocyst development.
Oocytes (2,539) from 1,059 ovaries recovered by follicle puncture technique were utilized for present investigation.
In experiment 1, effect of different embryo culture media (Gr. 1; mKSOMaa; Gr. 2; TCM-199+OEC; Gr. 3; mSOFaa
and Gr. 4; mCR2aa) and in experiment 2, effect of sequential embryo culture medium, Gr. 1: mKSOMaa containing
5% FBS (1–3 days) and 10% FBS (4–10 days); Gr. 2: 0.8% BSA (1–3 days) and continuous embryo culture
medium, 10% FBS (4–10 days); Gr. 3: 0.8% BSA (1–10 days) and Gr. 4: 10% FBS (1–10 days) on in vitro blastocyst
development potential was evaluated. Significant higher (P<0.05) blastocyst production rate was observed in TCM–
199 co-culture with OEC and mKSOMaa medium compared to mSOFaa embryo culture medium. Similarly,
significantly higher morula production rate was observed in mKSOMaa medium compared to mSOFaa and mCR2aa
medium. However, numerically higher number of embryos cleaved in mSOFaa medium compared to TCM-199 co-
culture with OEC. Results indicated that embryos cultured in mKSOMaa, TCM-199+OEC and mCR2aa embryo
development media are equally effective in supporting pre-implantation development.While considering the risk
factor associated with OEC co-culture, mKSOMaa is proved to be efficient medium for obtaining higher in vitro
embryo development rate. In experiment 2, significantly higher morula and blastocyst formation was observed in
sequential embryo culture medium compared to BSA supplemented continuous embryo culture medium. Further,
the present findings indicated that the use of mKSOMaa+0.8% BSA or 5% FBS for first 3 days of embryo culture
resulted in increased rate of blastocyst stage embryos, if initial 3 days of culture in mKSOMaa+0.8% BSA was
followed by culture in mKSOMaa containing 10% FBS. However, no significant difference was observed in
sequential embryo culture medium and continuous embryo culture medium supplemented with 10% FBS.

Key words: Blastocyst, Caprine, Culture media, in vitro fertilization, Sequential media
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Abstract

Present study evaluated two screening tests (serum ELISA and fecal microscopy) to
estimate bio-incidence of Johne’s disease in Barbari, Jakhrana and Jamunapari breeds of
goatherds naturally infected and endemic for Johne’s disease. A total of 54 fecal and
serum samples were tested by microscopy and Indigenous ELISA. Of the 54 serum
samples screened, 34 (64.9%) positive for MAP infection in indigenous ELISA, whereas 31
(57.4%) goats were shedding MAP bacilli in feces. Two test combinations (ELISA and
microscopy) detected 87.0% goats as positive. Independently, 24.0 and 29.6% goats were
missed by indigenous ELISA and microscopy, respectively, By indigenous ELISA higher
(72.0%) number of males, were positive as compared to females (55.1%). Correlation
between two tests was statistically not significant (p value=0.710) and strength of
agreement was poor (Kappa value =0.195). Indigenous ELISA was more sensitive as
compared to microscopy and detected a higher number of goats infected with MAP even
though anti-MAP antibodies were in lower level. The Study concluded that it is prudent to
use a minimum of two tests (indigenous ELISA focusing on immune response and fecal
microscopy on bacillary shedding), for the screening of Johne’s disease. However,
independently indigenous ELISA using native antigen (polyclonal) should be preferred over
microscopy for the detection of MAP infection in goatherds
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ABSTRACT 

This work has been performed to study the efficacy of hot whole plant aqueous extract of Solanum xanthocarpum Schrad 
and Wendl  on hematological and Biochemical parameters of wistar albino rats.Doses hot aqueous extract of different 
concentration like 125 mg/kg, 250 mg/kg, 500 mg/kg and 1000 mg/kg body weight was given orally to different group 
of rats. As the result of dose administration level of hemoglobin , Packed cell volume (PCV), RBCs decreased and WBCs 
significantaly (p<.05) increased .On the other hand efficacy of dose on Biochmemical parameter show the mixed effect , 
the level of urea, creatinin ,albumin, and bilirubin as comparison with control wistar albino rat were not significantly 
differ while level of Glucose, total cholesterol, Alanin amono transferas ( ALT) and Aspartate amino transferase (AST) 
significantly (p<.05 and .01) decreased . 
Key words: Hematological, Biochemical, Solanum xanthocarpum (SX) 
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INTRODUCTION 
Solanum xanthocarpum Schrad and Wendl  family solanaceae commonly known as the Indian night shade 
or yellow berried night shade(English) and Kantkari (Sanskrit). It is spiney diffuse green perennial herb. 
Solanum xanthocarpum used in this study has profound use in Ayurveda as folkore 
medicine[1],Solasonine is present in its different parts due to this SX show the pharmacological and 
medicinal value[2]extract prepared from different parts of SX contain vit C, anthocyanin and solasonin[3]. 
SX extract show the antibacterial[4], antifungal[5],Hypoglycemic[6], antifilariasis[7] and antioxidant[8] 
activity.Hematological parameters such as total WBC, RBC,hemoglobin and neutrophil are important 
constitute of immune system. An alteration in the concentration of these cells profoundly affects the 
health and immune system as they are known to recognize the foreign antigen and mount immune 
response [9].Present work was done to estabilish the correlation between the hematological and 
biochemical parameter with different pharmacological activity[10]. 

 
MATERIAL AND METHODS 
SX plant was collected from the month of Jan to feb from Mathura(India) and adjoining areas and was 
identified and authenticated by Dr. A. K. agrawal Head dept. of microbiology BSA college Mathura. The 
plants was dried in shade and coarsely powdered. Powdered SX 200 gram used for hot aqueous 
extraction by soxlet apparatus at 1000C for 8-10 hrs. The extracted solution was dried in rotator 
evaporator that result in dark tan coloured crystals, percentage yields was 24% w/v. 
Wistar albino rats male and female weighing 60-100 gm were collected from central animal house, GLA 
University, Mathura with GLAIPR/CPCSEA/IAEC/2014/Biotech02. Five groups of rat were made with six 
rats in each group. Safe dose were determined according to Organization for Economic Co-operation and 
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ABSTRACT 

With the increase in environmental pollution in today’s life, new techniques need to be evolved for its treatment too. In 
this regard we try to rely much on sustainable ways to treat the pollution. Bioremediation is one such promising 
technique in which microorganisms are used for the treatment of environmental pollutants and can be defined as 
biological response to environmental abuse. It is also related with the biological regeneration of the previously polluted 
sites and with the cleaning of areas that have been polluted recently, as a result of production, storage, transport and use 
of chemicals. Among these chemicals pesticides are very crucial as their use has widely increased to protect the crops 
from reduction in yield and quality. Also the pesticides have become an important part of modern agriculture. But 
continuous application of pesticides leads to degradation of the atmosphere. Pesticides have become a major 
contaminant of air, water, soil and vegetables. Moreover, these can easily pass into living tissues resulting in 
Bioaccumulation. Thus, due to its ecofriendly and sustainable behavior, bioremediation techniques have provedattested 
to be a significant device in treating the sites that are polluted by chemical pesticides.   
Key Words – Bioremediation, Pesticides and Eco-friendly Approach. 
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INTRODUCTION 
With the increase in environmental contamination due to the continuous rise in population, 
industrialization and urbanization , a potential hazard to human health has also increased and a major 
contributor of this contamination are the pesticides which are widely used for the minimization of crop 
pests  and thus protection  of crops from yield losses. Pesticides have become a significant feature of 
modern agriculture due to their necessity in economical pest management and enhancement of product 
quality[1]. But unlimitedapplication of pesticide results in the degradation of the atmosphere, around 
90% of the applied agricultural pesticides fail to reach their target organisms and disperse through air, 
soil and water. Out of the total volatile emission to the environment, 63% are pesticides [2]. Above all 
their ability to accumulate into the tissues of living organisms leading to bioaccumulation is the major 
concern.  All these factors have responsible for environmental pollution and major steps will be taken to 
tackle this problem. 
The conventional technique used for the treatment of these contaminants are effective but also have 
certain drawbacks like cost, complexity and pollution,also in many cases  these techniques are not 
sufficient [3]. Therefore, the employment of an alternative method for the remediation of such 
contaminants is very necessary. On this regard, bioremediation is an effective and innovative solution for 
pollution abatement. 
Basically, bioremediation is an emerging technology that uses microorganisms to remediate polluted 
sites. The advantages like cost effectiveness and ecofriendly approach have made this technique an 
alternative to physiochemical methods.Bacteria, yeast and fungi are the main biological agents used in 
bioremediation [4]. 
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ABSTRACT 

 

Ruminant Paratuberculosis (Johne‟s disease) is categorized as List B disease by OIE. Paratuberculosis is 

a disease of socio-economic and public health importance and has significant effect on in the 

international trade of animals and animal products. Control of paratuberculosis is priority in many 

countries and different countries have designed their own control programs tailored to their farming 

practices and geographical conditions. However, the major component shared by these control programs 

is “Test and Cull” policy. Due to inability of detecting paratuberculosis in early stages this policy has 

globally failed to control the disease and hence there is global urgency in developing control measures. 

Vaccination has shown promise in controlling this disease. However, vaccination in present form cannot 

be used due to lack of DIVA (Differentiation of Infected from Vaccinated Animals) technology, because 

present vaccines interfere with diagnosis of naturally infected paratuberculosis animals and animals 

infected with tuberculosis. Therefore markers are needed to be identified for developing DIVA. This 

paper summarizes the findings of vaccination trials conducted in different countries and highlights the 

importance of vaccination in controlling paratuberculosis and also discusses strategies for developing 

DIVA for paratuberculosis vaccines. 
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Comparative efficacy of MIRU-VNTR and IS 6110-RFLP for differentiation of 
Mycobacterium tuberculosis isolates 

 
Pradeep Kumar Choudhary, Vishal Khandelwal and Ashok Kumar Bhatia 

 
Department of Biotechnology, GLA University Mathura 

Corresponding Email: pradeep.choudhary@gla.ac.in 
___________________________________________________________________________________________ 
 
Abstract 
 
The aim of this study was To characterize Mycobacterium tuberculosis isolates  by MIRU-VNTR typing  and IS 6110 
– RFLP and to compare the efficiency of MIRU-VNTR typing  and IS 6110 – RFLP in discriminating 
Mycobacterium tuberculosis isolates. In Mycobacterium genome a large number of insertional and repetitive 
elements have been identified. In the genome of Mycobacterium tuberculosis insertation sequence IS 6110 is 
present.. In Mycobacterium tuberculosis, 41 mini satellites like structure have been identified. They are specific 
class of variable number of tandem repeats at different loci varies between strain. MIRU-VNTR, is a widely 
accepted technique for strain typing of Mycobacterium tuberculosis. Analysis of fingerprinting of M.tuberculosis 
strains showed the presence of both low (5%) and multiple (95%) IS6110 copy number strains. After genotyping the 
same isolates by MIRU-VNTR typing it is showed that MIRU-VNTR typing is more sensitive than IS 6110-RFLP. As 
MIRU-VNTR typing is less time taking, less DNA are required and Bands obtained are clear so easy to interpretate.  
 
Key Words: MIRU-VNTR, IS 6110, Mycobacterium tuberculosis 
_____________________________________________________________________________________________ 
 

INTRODUCTION 
 

The famous German microbiologist Robert Koch isolated and described the causative agent of tuberculosis, 
Mycobacterium tuberculosis in 1882. At one time tuberculosis was the single most important infectious disease of 
humans and amounted for one seventh of all deaths worldwide. Even today tuberculosis still accounts for almost 3 
million deaths per year, more than 5% of all deaths and up to one third of the world’s populations have been infected 
with M.tuberculosis.   
 
IS 6110 RFLP [1] is current gold standard method for Mycobacterium tuberculosis typing and is extensively used 
for epidemiological and population based studies [2]. 
 
There are several PCR based methods used in genotyping are RAPD [3,4] AFLP [5,6], DR based method [7], VNTR 
typing [8], MIRU-VNTR typing [9], Spoligotyping [10]. 
 
Mycobacterium interspersed repetitive units (MIRUs) and VNTR sequences are scattered throughout the 
Mycobacterium tuberculosis genome. 12 out of 41 MIRU loci present in the Mycobacterium tuberculosis H37 Rv 
genome correspond to human mini satellite like VNTR region among non-related isolates of different geographical 
origin [11]. A PCR based typing method by using these 12 loci provides a resolution comparable to that of IS 6110-
RFLP. 
 
The complementarily of information about genetic relationship inferred from MIRU-VNTR and IS 6110-RFLP 
typing would be highly significant for epidemiological study of tuberculosis.This study has been undertaken to 
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Vulnerabilities of macrophytes distribution due to climate change
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Abstract The rise in the earth’s surface and water tempera-
ture is part of the effect of climatic change that has been ob-
served for the last decade. The rates of climate change are
unprecedented, and biological responses to these changes
have also been prominent in all levels of species, communities
and ecosystems. Aquatic-terrestrial ecotones are vulnerable to
climate change, and degradation of the emergent aquatic mac-
rophyte zone would have contributed severe ecological con-
sequences for freshwater, wetland and terrestrial ecosystems.
Most researches on climate change effects on biodiversity are
contemplating on the terrestrial realm, and considerable
changes in terrestrial biodiversity and species’ distributions
have been detected in response to climate change. This is
unfortunate, given the importance of aquatic systems for pro-
viding ecosystem goods and services. Thus, if researchers
were able to identify early-warning indicators of anthropogen-
ic environmental changes on aquatic species, communities
and ecosystems, it would certainly help to manage and con-
serve these systems in a sustainable way. One of such early-
warning indicators concerns the expansion of emergent mac-
rophytes in aquatic-terrestrial ecotones. Hence, this review

highlights the impact of climatic changes towards aquatic
macrophytes and their possible environmental implications.

1 Introduction

Global change has been revealed and forecast to have major
effects on biodiversity at local, regional and global scales. The
global change constitutes a number of different forms of an-
thropogenic impacts, including land use alterations, nitrogen
deposition and invasions of exotic species, much recent inter-
est has been directed at climate change (Sala et al., 2000;
Parmesan, 2006; Hossain and Rama Rao, 2014). Although
the earth has experienced considerable climate changes in
the past, the rate and magnitude of the recent and projected
future changes are unprecedented (IPCC, 2001; Hossain et al.,
2016). Furthermore, the effect of future climate change on
biodiversity has been predicted to be unparalleled, with 15–
37 % of terrestrial species possibly facing extinction due to
climate change alone in the next 50 years (Thomas et al.,
2004), and a similarly dark future has been suggested for
freshwater species in the next few decades (Xenopoulos
et al., 2005). Biodiversity, integrity and functioning of differ-
ent ecosystems are facing serious problems on the global scale
and freshwaters are one of the most highly threatened ecosys-
tems. Thus, research on the effects of climate change on fresh-
water organisms and ecosystems has increased hastily in the
last decade.

Evaluation of anthropogenic impacts on freshwaters relies
on the integrity of community structure of biological groups
and on the presence of indicator species that provides infor-
mation about ecological quality in a water body (Rickert and
Hines 1978; Carpenter et al. 2006). Aquatic macrophytes be-
long to one traditionally studied biological group in ecological
assessments. Macrophytes indicate well on long-term changes

* Norli Ismail
norlii@usm.my; drni2015@gmail.com

1 Environmental Technology Division, School of Industrial
Technology, Universiti Sains Malaysia, 11800 Gelugor, Pulau
Pinang, Malaysia

2 Indian Institute of Tropical Meteorology, Ganeshkhind Road,
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3 Institute of Applied Sciences & Humanities, G.L.A. University,
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Green remediation. Tool for safe and sustainable environment:
a review
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Abstract Nowadays, the bioremediation of toxic pollu-

tants is a subject of interest in terms of health issues and

environmental cleaning. In the present review, an eco-

friendly, cost-effective approach is discussed for the

detoxification of environmental pollutants by the means of

natural purifier, i.e., blue–green algae over the conven-

tional methods. Industrial wastes having toxic pollutants

are not able to eliminate completely by existing the con-

ventional techniques; in fact, these methods can only

change their form rather than the entire degradation. These

pollutants have an adverse effect on aquatic life, such as

fauna and flora, and finally harm human life directly or

indirectly. Cyanobacterial approach for the removal of this

contaminant is an efficient tool for sustainable develop-

ment and pollution control. Cyanobacteria are the primary

consumers of food chain which absorbed complex toxic

compounds from environments and convert them to simple

nontoxic compounds which finally protect higher food

chain consumer and eliminate risk of pollution. In addition,

these organisms have capability to solve secondary pollu-

tion, as they can remediate radioactive compound, petro-

leum waste and degrade toxins from pesticides.

Keywords Toxic pollutants � Bioremediation �
Cyanobacteria � Sustainable development

Introduction

Pollution is the addition of pollutant to the environment

that causes an adverse effect to the life. There are different

types of pollution, but among them, water pollution is an

important subgroup. Water is the vital component for life.

Surface water and ground water are the major sources of

drinking water in rural and urban areas, but due to high

industrialization in the recent past decades, the quality has

been severely affected (Bharti et al. 2013). Due to indus-

trial revolution, various industries, such as chemical,

nuclear, textiles, oil refinery, etc., come in existence, which

are a major concern (Persson and Destouni 2009). The

problem of water pollution arises due to the release of

organic and inorganic pollutants by anthropogenic activity

which creates and causes severe health damage (Raouf

et al. 2012). Direct disposal of effluents containing pollu-

tants results in the toxicity of surface water bodies and land

around industrial areas which leaches down and contami-

nates ground water bodies to their high density (Prabha

et al. 2013). Aquatic system gets to accumulate with high

risk of toxins which in turn mixed and transfer into the food

chain and finally reaches to humans (Shaikh and Bhosle

2011). After entering into human body, these pollutants

cause severe damage to health in terms of renal, cardio-

vascular, and neurological disorders and are even life

threatening (Table 1). It has also been reported that nickel

and chromium have a carcinogenic effect on human health

(Duruibe et al. 2007).

Various physical and chemical methods are used for the

detoxification of effluents, but rather than complete

degradation, they only change their forms. These changed

forms are even toxic and have ability to cause damage even

in a very low concentration (Noel and Rajan 2014).

Bioremediation over the conventional methods is most

& Gaurav Pant

rgauravpant@gmail.com; gaurav.pant@gla.ac.in

1 Department of Biotechnology, Institute of Applied Sciences
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Synthesis and Evaluation of Flavanones as Anticancer 
Agents
Y. MURTI* AND P. MISHRA
Institute of Pharmaceutical Research, GLA University, N.H.#2, Mathura-Delhi Road, P.O. Chaumuhan, Mathura-281 406, India

Murti and Mishra: Flavanones as Anticancer Agents

A few flavanones were synthesised by cyclisation of corresponding 3-(heteroaryl)-1(2-hydroxyphenyl) prop-2-en-
1-one with sodium acetate in alcohol–water and evaluated for activity. Synthesised compounds were assayed for 
their in vitro anticancer activity against three human cancer cell lines, mammary adenocarcinoma (MCF7), human 
colon adenocarcinoma (HT29) and human kidney adenocarcinoma (A498) using sulforhodamine B dye. Results 
indicated that most of the compounds exhibited significant in vitro anticancer potential. Among them, compound 
having furan ring showed most potent activity against all the tested cell lines.

Key words: Flavanone, chalcone, anticancer activity, SRB dye, MCF7, HT29, A498

Flavanones (2-phenylchroman-4-ones) are a class 
of natural product that show extensive biological 
activities with low toxicity. Compounds with 
promising activity can be used as leads for synthesis 
of novel compounds with high efficacy and low 
side effects to improve drug therapy. Synthetic 
flavanones have attracted considerable attention 
because of their various pharmacological properties 
including antifungal[1,2], antibacterial[1,3,4], analgesic[4], 
antioxidant[4], vasorelaxant[5], AChE inhibitory[6] 
and antiVSMCs vegetation[7] activity. Flavanones 
have been a potential source in the search for lead 
compounds so investigation of synthetic routes and 
chemical modification is a new direction in flavanone 
research. Flavanones have been reported as a potent 
anticancer agent[8-14] also, but there were very few 
literature that reported the bioactivity of heteroaryl 
derivatives, which prompted us to synthesise a 
novel series of flavanones to investigate the effect 
by changing the B ring (fig.  1) to a heterocycle ring 
on in vitro anticancer activity. We herein, report the 
synthesis and evaluation of flavanones. The first step 

was Claisen–Schmidt reaction between heterocyclic 
benzaldehyde and 2-hydroxy acetophenone to 
form 2-hydroxy chalcone derivatives, which on 
intramolecular addition reaction, gave flavanone 
derivatives as shown in Scheme 1. The structures of 
target compounds are described in Scheme 2.

All the chemicals used for the synthesis of the 
compounds were obtained from Merck Ltd., Mumbai 

Fig. 1: Flavanone (2-phenylchroman-4-one).
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WORKPLACE DIVERSITY AND INCLUSION: COMPLIANCE 
TO EXIGENCY

Aneesya Panicker*

Abstract: Globalization led tremendous movement of people around the world, resulting into 
vociferous discussion at the international forums on issues of immigration, assimilation, adjustment 
and the politics behind and associated with them. Diversity and inclusion has become a sensitive 
issue today. Workplace in forms are microcosm of a nation, reflecting numerous types of people 
on the basis of ethnicity, caste, religion, gender, race, sexual orientation, all directed towards a 
common goal and working under one association. However, we can’t say our workplaces truly 
reflect the salient composition of our country or society we are living in? Successful organizations 
will be those who are able to imbibe and promote workforce diversity through workforce 
inclusion. The present paper investigates the significance of inclusion on workforce diversity 
leading to organizational excellence in the light of previous researches done. The study reveals 
that various dimensions of diversity are linked with organizational performance in different way. 
Furthermore, it offers a conceptual framework that reflect the integration of inclusion and diversity 
for organizational excellence on the basis of available literature that will facilitate the industry 
practitioners and scholars to devise such diversity initiatives and inclusive practices which will 
lead to organizational excellence.

Keywords: Workforce diversity, inclusion, organizational excellence, conceptual framework.

INTRODUCTION

Being a part of this Globalized era it is almost inevitable for organizations to resist 
mobility of workforce. Thus, attracting and retaining the best available human 
resource talent is the need of the hour (Sharma and Agrawal, 2012). Managers 
often use to raise a question regarding the significance of managing diversity 
and as such the impact it has over the organizational performance (Jackson and 
Joshi, 2004). Every organization desires to excel in their respective field which 
requires them to be agile in terms of people management in terms of acquainting 
and making them skilled in, dealing with diversified workforce and believe in the 
sanctity of inclusion. An organization with diversified workforce if fostered with 
an inclusive culture tends to make the organization more novel, swift, and in sync 
with customer’s needs and wants. It is observed that annually organizations invest 
billions of dollars approximately eight billion on managing diversified workforce 
(Hansen, 2003). From the last few decades, organizations have shifted their focus 
of efforts from diversity to inclusion. As per the survey carried by the Society for 
Human Resource Management and Fortune magazine during 2001, approximately 
75% of the organizations were involved in one and another form of diversity 
initiatives and practices.

* ?
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