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DEPARTMENT OF PHYSICS 

DETERMINATION OF DIELECTRIC CONSTANT 

Karthika.S, Kavipriya.S, Keerthana.M, Manjumalini.K.C, Mythili.N 

Supervisor: Dr. Mrs. P. Meena 

 ABSTRACT 

                 A dielectric is an electric insulator that can be polarized by an applied electric field. 

When a dielectric is placed in an electric field, electric charges do not flow through the material 

as they do in an electric conductor, but only slightly shift from their average equilibrium 

positions causing dielectric polarization.  A number of traditional dielectric materials are widely 

used in industry. Typical examples are paper, glass, rubber, vacuum, polymers, gases, liquids, 

mica, ceramics. 

                   The dielectric constant is the ratio of the permittivity of a substance to the 

permittivity of free space. It is an expression of the extent to which a material concentrates 

electric flux, and is the electrical equivalent of relative magnetic permeability. 

                   The experimental setup includes electrodes like aluminum, tin and iron, and 

dielectric materials like rubber, cardboard and glass and the LCR Bridge (12 kHz-100 kHz). The 

values of the capacitance and dielectric constant for different combination of electrodes and with 

different dielectrics were observed.  
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A major use of dielectrics is in fabricating capacitors. These have many uses including storage of 

energy in the electric field between the plates, filtering out noise from signals as part of a 

resonant circuit, and supplying a burst of power to another component. 

RESULT 

 The dielectric constants of Glass, Cardboard, and Rubber were determined with 

electrodes made of Tin, Aluminium, and Iron using the LCR bridge. It is observed that the 

dielectric material Glass with the electrodes of Tin has the highest Dielectric constant of 

0.9901(approximately equal to 1) at a frequency of 10 kHz.  It can store therefore a maximum 

amount of charge. It is also determined that when the same dielectric material, glass is placed 

between electrodes of Aluminium at the same frequency of 10kHz, it has the lowest dielectric 

constant 0.0112, and hence stores the minimum amount of charge. 
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ABSTRACT 

Recent development in technology has lead to the development of electronic circuits that 

have proved to be extremely useful for mankind. One such circuit is designed as the temperature 

controlled fan. Over the last decade, advances in electronics have made devices smaller, cheaper 

and faster. 

 

This project is about how we can control the fan based on temperature sensor regardless 

of traditional thermostat. It is also a part of home application where the fan will gradually 

increase or decrease according to the temperature. Besides that, the component that made up of 

temperature sensor is known as thermistor. Thermistor is a kind of temperature dependent 

resistor and its resistance varies depending on the temperature in its vicinity. 

 

Thus when the temperature of surrounding increases speed of the fan also increase and 

when temperature decreases speed of the fan also decrease. This is achieved by using the 

principle of thermistor. The designing of the circuit is also quite simple with simple components 

and cost effective. 

 

WORKING OF THE CIRCUIT 
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The Temperature dependent fan controller circuit makes use of atmospheric temperature as an 

indicat-or to change its speed. This circuit makes use of rectifier 

DC and amplifier circuit to amplify the voltage to run the fan motor.The circuit consists 

of thermistor and variable resistor in series, which mainly controls the speed of the fan. The 

Variable resistor is responsible for the maximum speed of the fan. 

 

The components used in above circuit are, 

o Transformer 

o Diodes (1N4001) 

o 1000μF Capacitor 

o 1K resistor 

o Variable resistor 1-5K 

o NPN Transistor 

o Thermistor 

o LED 

o Motor and propeller. 

 

The power required for the working of the above circuit is supplied as AC and is 

converted to DC using a rectifier circuit which uses Step-down transformer and diodes.The main 

aim of this project is to sense the atmospheric temperature and to adjust the speed of the fan in 

accordance with it.The sensor used to detect the atmospheric temperature is NTC (Negative 

temperature coefficient) thermistor which increases its resistance, when temperature decreases. 

The variable capacitor is set at 4 ohm to match the atmospheric temperature. The variable 

resistor is of the type of trim pot which is of smaller size and is easily operated. 

 

PRINCIPLE OF OPERATION 

The circuit is an open loop system. In this circuit initially 220V AC is stepped down to 

12V AC. Then this AC is converted into DC by a rectifier circuit consisting of 4 diodes D1, D2, 

D3 and D4. Two electrolytic capacitors C1 and C2 are connected in parallel to give more 
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sensitivity to the circuit as they have the ability to smoothen the voltage across them. LED L1 

helps to detect the flow of current across the capacitors. 

 

The thermistor „t‟ and a variable resistor R2 (Potentiometer used here) is divided by R3 

resistance of 1K. The variable resistor is connected in series with the thermistor. The threshold 

temperature value is prefixed with the help of this variable resistor. When the atmospheric 

temperature is less than 5
o
C the resistance offered by the thermistor is large, thus stopping the 

rotation of the motor. When thermistor senses the temperature, as it is NTC(Negative 

Temperature Coefficient), its resistance decreases with the increase of temperature. As a result 

the current and voltage also increases, thereby creating a voltage difference across thermistor and 

the potentiometer R2. Due to this potential difference, a current starts flowing through R3. But 

this current is not sufficient to start the motor as the rated current of the motor is of high value. 

 

In order to amplify the current to a desired value Darlington pair is used. The Darlington 

transistor (often called a Darlington pair) is constructed using two bipolar transistors (either 

integrated or separated devices) connected in such a way that the current amplified by the first 

transistor is amplified further by the second one. This configuration gives a much higher current 

gain than each transistor taken separately. The current output from the Darlington Pair has 

sufficient high gain to drive the motor. Diode D5 is used as a suppression diode or fly-back 

diode, to suppress the sudden voltage spike across the inductive load, i.e. due to rapid 

temperature change, the voltage is suddenly increased or decreased. 

RESULT 
 

 

 

 

 

 

 

 

 

 

 

 

 

Temperature(in 
o
C) Voltage(in volts) 

28 15 

20 11.5 

15 7 

10 4 

0 0.003 
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The speed of the fan is found to be maximum for the room temperature (28°C), which is 

set by adjusting the variable resistor and the voltage supplied to the motor is observed to be 15V. 

But as the temperature is reduced to 20°C, the voltage supplied is further reduced to 11.5 V and 

when the temperature is reduced to 15°C, the voltage supplied is reduced to 7 V. As the 

temperature goes down further to 10°C, the voltage decreases to 4 V. When the temperature is 

reduced to 0°C the voltage dropped to 0.003 V.Thus as the temperature is reduced, the decrease 

in voltage supplied to the motor is noted. This indicates that the fan could be controlled as the 

temperature is varied and thus the energy could be conserved. 
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 Supervisor: Mrs .M. Lavanya  

 

ABSTRACT 

  Robotics encompasses a broad array of technologies. Although significant international 

efforts have been ongoing for years, finding satisfactory ways to use the enabling technologies of 

robotics in military has been elusive. In Military, robotic system must be in a way which could 

enable the technology in the unstructured, outdoor environment that is typical of Military 

operations. The main objective behind developing this robot is for the surveillance of human 

activities in Warfield or border regions in order to reduce infiltrations from the enemy side. The 

robot consists of night vision of the war field in order to prevent any damage and loss to human 

life. 

LIST OF COMPONENTS USED TO BUILT THIS E-MAN 

 Night vision wireless camera, Arduino, Ultrasonic transmitter receiver, RPM Motor, 

Device Driver, Digital Video Recorder, Liquid Crystal Display, Zigbee 

 

ARDUINO - THE BRAIN OF THE E-MAN:  

             Arduino is an open-source platform used for building electronics projects. It consists of both a 

physical programmable circuit board and a piece of software, or IDE (Integrated Development Environment) 

that runs on computer, used to write and upload computer code to the physical board. Arduino does not need a 

separate piece of hardware (called a programmer) in order to load new code onto the board – you can simply 

use a USB cable. Additionally, the Arduino IDE uses a simplified version of C++, making it easier to learn to 

program. Finally, Arduino provides a standard form factor that breaks out the functions of the micro-controller 

into a more accessible package 

. 

ZIGBEE- HEART OF THE E-MAN: Zigbee is a high-level communication protocols 

used to create personal area networks with small, low-power digital radios, such as for home 

automation, medical device data collection, and other low-power low-bandwidth needs, designed 

http://arduino.cc/en/Main/Software
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for small scale projects which need wireless connection. Hence, Zigbee is a low-power, low data 

rate, and close proximity wireless ad hoc network. 

                                        

 

 

WORKING 

 The detailed functioning of the war field spying robot is discussed with block diagram in 

this robot. The software used for the working of robot is elucidated with suitable circuit. It 

clearly represents the usage of ARDUINO UNO which simplifies the functions of robot in the 

war field. The robot makes efficient locomotion by means of software in which programming are 

dump into robot. So that robot sense data from environment with the help of sensors.The 

working principle of this work is divided in to two sections Transmitter and Receiver. At the 

transmitter section commands are sending via PC to control the movement of robot. The 

movements of robot are Forward, Backward , Left Right.All this commands are controlled by 

PC. At receiver section the transmitted data are received by antenna. In this section two motors 

are interfaced with microcontroller atmega8 where they are used for locomotion of robot. A 

wireless camera is mounted on the robotic body to keep eye continuously on enemy even in 

complete dark area; if any problem persists then we can attack the opponent soldiers. 
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A new robot to detect and attack the intruder in the battle area. We can control the tanker from 

remote area using Zigbee wireless technology. Wireless CCTV camera is placed on the tanker. 

The CCTV camera receiver is connected in remote section. We are watching the intruder through 

the CCTV it is continuously monitored in remote section. As per the Corresponding commands 

received from control section, the robot will shoot the human being. In order to control the robwe 

use relays to run the motor. 

ADVANTAGES 

 In various areas there is a need of constant surveillance. The current surveillance system 

includes monitoring by using CCTV cameras and other monitoring system. Mostly these systems 

are stationary and they can cover a limited area. These systems are mostly control manually or 

through a computer. They cannot be used to cover a larger area as well as they cannot be 

controlled using any mobile device. In short we can say that these systems are dynamic enough 

much which gives the need for the development of a surveillance system which is more dynamic 

and can be controlled remotely.scope of robotics in military field 
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SCOPE OF ROBOTICS IN DEFENCE 

        The main advantage of using a military robot is that it can actually do jobs that may 

be dangerous and difficult to a soldier in war there are many human casualties due to the fact that 

soldiers sometimes are sent to almost suicidal missions. Today military robots are more capable 

of withstanding damage than humans, and most of the times they complete every mission. The 

main reason why military robots are now widely used is because if a military robot is destroyed 

by the enemy you just build a new one, and there is not a human loss. Another benefit of using a 

military robot is that it can be build and programmed to do a certain task and will do it way better 

than how a human would do it. A military robot can make the difference between a winning war 

and a losing war. Military robots can also include different types of weapons and sometimes are 

more efficient than a human controlling these weapons.  

 

 

 

 

RESULT 

Growth in the technology has solved many problems in the present scenario. Though it is 

more effective and applicable in many areas, it has not given a solution to the loss of lives in the 

war field.  Our project aims at developing reliable technical solutions in such environments. In 

addition, it is important to overcome constraints on resources by developing innovative, cost 

effective and practical technology.Thus this project could play a remedial role for the issues and 

loss of lives in the battle field. In addition, it shows that robotic technologies can be used for 

human wars and disasters prevention or early warning, intervention and recovery efforts during 

wars with all possible kinds of relevant missions while ensuring quality of service and safety of 

human beings. 
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FUNCTIONAL ANALYSIS OF RADIOGRAPHIC EQUIPMENTS 

IN MEDICAL DIAGNOSTICS 
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ABSTRACT 

DENTAL RADIOGRAPHY 

 

 The standard structural parts of the dental x-ray machine include a control panel (usually 

mounted behind a protective shield), a tube head, which houses the dental x-ray tube; and a 

flexible extension arm from which the tube head is suspended.The components of the control 

panel are switches, dials, gauges, and lights. Basically, each control panel has the same function, 

the arrangement and location of these components will differ, depending upon the make, model, 

and year of construction of the dental x-ray unit.The tube head is attached to the metal extension 

arm by means of a yoke that can revolve 360 degrees horizontally where it is connected. The 

construction of the yoke also provides vertical movement as well.Inside the metal tube housing 

in the tube head is the x-ray tube. This tube emits radiation in the form of photons or x-rays. X-
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ray photons expose the film. In addition to exposing the film, it also exposes the patient to 

radiation. Unless certain protective measures are taken, the x-ray technician may also be 

exposed. 

MAMMOGRAPHY 

 Mammography is specialized medical imaging that uses a low-dose x-ray system to see 

inside the breasts. The process of mammographic examination called a mammogram that aids in 

the early detection and diagnosis of breast diseases in women. 

 

RESULT 

On whole this thesis aims at explaining the different radiographic x-ray equipments like 

dental radiography, c-arm, computed tomography, x-ray, mammography their description and their 

specifications. The ratings of each unit in terms of their potential, current and exposure time were 

studied. The type of detectors and the total filtration in equipment were also taken into consideration 

during the study. It was found that the central beam alignment of all the equipment taken into 

consideration within the tolerance limit which is <1.5
0
. The accuracy of operating potential of the 

different radiographic equipments was approximately ± 5 kV, which is under the tolerance limit. 

The coefficient of linearity of all the radiography equipments was <0.1. 

https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=3
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The total filtration for dental radiography equipment was measured as 3.24 mm of 

aluminum. For c-arm equipment the total filtration was measured as 3.4 mm of aluminum. The 

measured total filtration for x-ray equipment is 2.5mm of Al. For mammography equipment, the 

total filtration was measured as 0.338 mm at 28kv of aluminum. The tolerance of total filtration for 

all the radiography equipments taken under study were, 1.5 mm Al which is less than 7.0 kVp, 2.0 

mm Al for 70<kVp≤100 and 2.5 for kVp>100. For computed tomography equipment, the alignment 

of the table to gantry was measured to be ±5mm, table indexing accuracy was ±2mm, slice thickness 

was found to be 0.1mm, the linearity of the tube current was found to be 0.0038, reproducibility of 

output was 0.00030 for 140 kV and low contrast resolution was measured to be 3mm at 1% of 

contrast. 

It is concluded that the present study on the various radiographic equipments executed a 

clear understanding of the decrease in the efficiency of the radiographic equipments over a period of 

time due to continuous usage. With this analysis, it is expected that this work creates a general 

awareness on the health hazards involved due to extended usage of the equipment for a longer 

period without reformatting equipment. 
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ABSTRACT 

 Solar cells are the building blocks of photovoltaic modules, otherwise known as solar 

panels. As the angle of the panel and the amount of light hitting the solar cell are important 

factors that will help us to maximize the efficiency, here in this project work we have studied the 

efficiency of solar cells in the laboratory by considering solar cells of various models.    

EFFICIENCY OF SOLAR CELL 

 A solar cell, or photovoltaic cell (previously termed "solar battery"), is an electrical 

device that converts the energy of light directly into electricity by the photovoltaic effect, where 

the electrical characteristics, such as current, voltage, or resistance, vary when exposed to light. 

The operation of a photovoltaic (PV) cell requires three basic attributes: 1) The separation of 

charge carriers of opposite types 2) The separate extraction of those carriers to an external circuit 

and 3) The absorption of light, generating either electron-hole pairs or excitons. In practice, most 

cells convert about 10–20 percent of the energy they receive into electricity. A typical, single-

junction silicon solar cell has a theoretical maximum efficiency of about 30 percent, known as 

the Shockley-Queisser limit. Essentially because sunlight contains a broad mixture of photons of 

different wavelengths and energies and any single-junction solar cell will be optimized to catch 

photons only within a certain frequency band, wasting the rest. Some of the photons striking a 

solar cell don't have enough energy to knock out electrons, so they're effectively wasted, while 

some have too much energy, and the excess is also wasted. The very best, cutting-edge 

laboratory cells can manage 46 percent efficiency in absolutely perfect conditions using multiple 

junctions to catch photons of different energies. 

 

https://en.wikipedia.org/wiki/Solar_battery
https://en.wikipedia.org/wiki/Light
https://en.wikipedia.org/wiki/Electricity
https://en.wikipedia.org/wiki/Photovoltaic_effect
https://en.wikipedia.org/wiki/Electron
https://en.wikipedia.org/wiki/Electron_hole
https://en.wikipedia.org/wiki/Exciton
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IMPORTANT FACTORS FOR PANEL INSTALLATION 

 Proper installation of a solar panel is significant to capturing the maximum amount of 

sunlight. The angle of the panel and the amount of light hitting it are both important factors that 

will help you maximize efficiency.                                    

 

 As the current research works show that solar models with varying angles from the sun 

produce power more efficiently, hereby in our project we will be studying the solar cell 

characteristics for different solar models with varying angles. Our project work deals with 

studying solar cells voltage current characteristics along with power produced and its efficiency 

for various solar models along with varying angles of the solar cell and also varying the distance 

angle of the light source from the solar cell. 

 DIFFERENT SET-UPS CONSIDERED IN THIS PROJECT ARE 

1. Single solar cell kept under the light source. 

2. Single solar cell kept at different angles from the light source. 

3. Two solar cells connected in series and kept under the light source 

4. Two solar cells connected in series and kept at different angles from the light source 

5. Two solar cells connected in parallel and kept under the light source 

6. Two solar cells connected in parallel and kept at different angles from the light source. 

7. Two solar cells connected in parallel under the light source with two mirrors on either 

side which are equidistant from each other. 

8. Two solar cells connected in parallel kept at varying angles from the light source with 

one mirror on the other side.  
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9. Single solar cell kept under the light source with varying angles of solar cell. 

10. The solar cell is kept below the light source of 40 watts and its efficiency is calculated 

with varying distances. The efficiency of the solar cell is also calculated by varying its 

angle from the light source. The efficiency is also calculated by connected two solar cells 

in series an parallel for varying distance from the light source and varying angle as well. 

The solar cell efficiency is also calculated by magnifying its intensity by using mirrors. 

The efficiency of solar cell is also calculated by varying the tilt of the solar cell with 

respect to the linear position. 

FORMULA USED 

 The  power is calculated using the formula: 

    Power= V*I 

 Where V is the voltage, I is the current 

  The efficiency is calculated using the formula: 

      Efficiency = Useful power 

                           Power input 

      Efficiency= Power produced 

                          Power of the bulb 

Herein below we will discuss the efficiency of a single solar cell inclined at different angles.  

A SOLAR CELL BELOW THE LIGHT SOURCE WITH THE SOLAR 

CELL INCLINED AT DIFFERENT ANGLES 

 The solar cell is kept right below the light source of 40 watts kept at a constant distance 

8cm (Fig. 3). The voltage and current is measured by connecting the two ends of the solar cell to 

a voltmeter and ammeter respectively. The experiment is repeated for 5 times by inclining the 

solar cell at angles 0
o
, 30

o
, 45

o
, 60

o
 and 90

o
. The VI characteristics and efficiency of the solar 

cells for the different set ups is studied and the maximum efficiency is obtained when the solar 

cell is tilt at an angle from the base towards the light source. The maximum efficiency is 

obtained when the solar cell is tilt at an angle of 45
0
.
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OBSERVATION TABLE 

ANGLE 

(in 

degrees) 

VOLTAGE(V) in 

volts(X10
-3

) 

CURRENT(I) in 

Ampere(X10
-3

) 

POWER (P) 

in Watts(X10
-

3
) 

EFFICIENCY 

0 1.40 3 4.2 0.105 

30 1.40 6 8.4 0.21 

45 1.40 8.5 11.9 0.2975 

60 1.40 8 11.2 0.28 

90 1.40 3.5 4.2 0.105 
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RESULT  

The VI characteristics and efficiency of the solar cells for the different set ups is studied and the 

maximum efficiency is obtained when the solar cell is tilt at an angle from the base towards the 

light source. The maximum efficiency is obtained when the solar cell is tilt at an angle of 45
0.
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ABSTRACT 

  Today, it‟s much easier to communicate with people than it was just a decade ago. We 

can send and receive messages instantly with the evolution of technologies. This project work 

describes about working and construction of basic transmitter and receiver which acts as a 

stepping stone for all the current technologies we are using today. Further the constructed 

transmitter and receiver is made use of in any of the daily life application. Technology has 

improved our lives in many ways by allowing us to become more interconnected and 

knowledgeable about the world. One of the greatest revolutions in the twentieth century is the 

communications revolution. The twentieth century has experienced one of the greatest changes 

by means of communication including technologies such as radio, motion pictures, the Internet, 

advanced communications. 

COMMUNICATION 

 The history of telecommunication began with the use of smoke signals and drums in 

Africa, the Americas and parts of Asia.It is the set-up used in the transmission and reception of 

data or information from one place to another.  
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 A radio transmitter is an electronic device which, when connected to an antenna, produce 

an electromagnetic signal. The term wireless communication was introduced in the 19th century 

and wireless communication technology has developed over the subsequent years. It is one of the 

most important mediums of transmission of information from one device to other devices. In this 

technology, the information can be transmitted through the air without requiring any cable or 

wires or other electronic conductors, by using electromagnetic waves like IR, RF, satellite etc.  

Wireless operations permit services, such as long-range communications, that are impossible or 

impractical to implement with the use of wires. In our project we constructed transmitter and 

receiver with the range of  few meter distance. 

 

 CONSTRUCTION OF TRANSMITTER AND RECEVIER 

  In RF Transmitter and Receiver pair is used for wireless communication. The wireless 

data transmission is done using 433 MHz Radio Frequency signals that are modulated using 

Amplitude Shift Keying (ASK) Modulation technique. In order to implement the wireless 

transmitter and receiver, we use an encoder IC HT12E and a decoder IC HT12D. 

 

 

https://en.wikipedia.org/wiki/Radio_transmitter
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Antenna_(electronics)
https://en.wikipedia.org/wiki/Electromagnetic_radiation
https://en.wikipedia.org/wiki/Signalling_(telecommunication)
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 The RF module, as the name suggests, operates at Radio Frequency. The corresponding 

frequency range varies between 30 kHz & 300 GHz. In this RF system, the digital data is 

represented as variations in the amplitude of carrier wave. This kind of modulation is known as 

Amplitude Shift Keying (ASK). 

 

This RF module comprises of an RF Transmitter and an RF Receiver. The transmitter/receiver 

(Tx/Rx) pair operates at a frequency of 434 MHz. 

 As RF Modules doesn‟t require line of sight communication, the constructed 

transmitter and receiver can be isolated over a distance and data can be transmitted 

successfully. 

 The wireless transmitter and receiver can be used in car door and garage door 

controllers. 

 They can also be used in home automation systems. 

  

APPLICATION OF TRANSMITTER AND RECEVIER 

  The transmitter and receiver circuits finds its way in many of the applications in our 

daily life . Though it finds many applications in our daily life, as younger minds we had a 

fascination towards the application of DRONE -  a flying Robot. Our next venture is to construct 

a Drone with the experience gained in the transmitter and receiver construction exercise.  
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RESULT 

              Wireless communication system is an area that is always moving with technological 

advancements. As the different ranges of transmitter and receiver circuits are more and more 

available, it finds its way in many of the daily life applications and in other fields too. Careful 

design of the new transmission system will pays off with reduced costs and improved 

performance and reliability. The constructed systems are efficient in various mobile 

environments. Being able to transmit and receive information by means of wireless FM 

communication is indeed fascinating and hence a new venture was initiated to employ the 

constructed transmitter and receiver in the working of Mobile Robots i.e., Drones. 
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ABSTRACT 

 In our day to day life we come across lots of thefts and burglaries. This is also due to the 

lack of advanced security system. Our project is ultrasonic assistedsensor for security system. It 

is a device mainly consisting of ultrasonic sensor which senses when an obstacle or an intruder 

comes near it. Our security system is designed in such a way that when it senses obstacle or 

intruder it send a message or will call the owneror call and message the owner to alert him about 

the mishappening as programmed. Along with that an LED glows when an obstacle is detected. 

 The security system comprises of a GSM module, an RG UNO micro controller, a HC 

SR04 ultrasonic sensor, lighting module and power supply. 

 In our project the system is about to be placed in front of the main door of our home 

during the vocation. The security system which is developed using gsm module, RG UNO and 

ultrasonic sensor is interfaced to each other. The connection is shown in the circuit diagram. 

When the sensor senses any obstacle it sends a signal to the RG UNO and that in turn will make 

a call and a message to the owner‟s mobile number from a sim inserted in gsm module and 

simultaneously the LED connected with the device also glows to show that there is an intruder. 

RESULT 

 This security system will be useful by alerting the owner by programming when an 

obstacle or an intruder comes near the sensor along with the led notification. This system can be 

extended by connecting it to the main power supply to conserve electrical energy. This system 

can be used to safeguard your home by fitting in front of the doorway while the people in home 

are out for any vocation. 

The working of the security system is shown in the following picture: 
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The following picture shows the message made by the sensor when an obstacle was encountered: 

 

CIRCUIT DIAGRAM 

 The circuit diagram which connects the RG UNO,GSM module and the ultrasonic sensor 

shown in the following picture: 
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 This system can also be developed and extended to more than one application. By 

connecting the lighting module to the main power supply of a house or schools or any other 

place, it can be programmed so that lights can be switched on and off automatically. This way 

we can conserve power. 
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ABSTRACT 

 Single crystals of p-Toluidine p-Toluenesulfonate (PTPT), an organic nonlinear optical 

(NLO) material, have been grown by slow evaporation method at room temperature using 

ethanol as solvent. The crystal system was confirmed from the single crystal X-ray diffraction 

analysis. The functional groups were identified using FTIR spectroscopy. 

INTRODUCTION 

 Nonlinear Optics describes the behaivour of light in non linear medium, the medium in 

which  the dielectric polarization responds non lineraly to the electric field of the light. This 

phenomenon results due to the interaction of intense electromagnetic field with matter, 

producing electric fields that are different from incident field in one or more parameters such as 

frequency, phase and amplitude.P-Sulfonic acid or tosylic acid is an organic compound with 

IUPAC name 4-methylbenzene sulfonic acid.This posses a methyl group(as an electron donor) 

and sulfonate group(as an electron acceptor) to produce charge transfer complexes with organic 

and inorganic bases which may inturn help to induce NLO character. P-Toluidine undergoes 

oxidative coupling reaction with catecholamine to form an orange water soluble dye during flow 

injection spectrophotometric determination of catecholamine drugs. It has been used in the 

preparation of aromatic azo compounds and bidentate Schiff base ligands via condensation with 

salicylaldihyde 

METHODOLOGY 

PTPT was obtained by the addition of p-Toluene Sulphonic acid to a solution of p-

Toluidine in ethanol,in stoichiometric ratio 1:1. Slow evaporation solution growth method was 

used to grow single crystal. The saturated solution is prepared in accordance with solubility of 
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compounds. The growth of crystals with this compounds is harvested after a period of 7 days. A 

small single crystal with a characteristic size and shape was found. This is used as a seed bulk 

growth of synthesized compounds. The seed crystal of the size 1.1 x 0.2 x 0.1 cm
3
 was grown 

and from this the clear crystal was separated and grinded for the characterization. The grown 

crystals have been subjected to FTIR Spectrum and XRD analysis. 

RESULT 

From the figure it represents the XRD data of the prepared powder sample. From table   

we can infer that highest peak of  height 10211.95 is obtained with hkl value 002 and lowest 

peak of height 188.64 with hkl value 120.. From this, we prove that the crystal system belongs to 

monoclinic structure with space group P21 

POS [
O
2θ] HEIGHT FWHM[

O
2θ] d-spacing hkl values 

13.2929 10211.95 0.3070 6.66079 0 0 2 

15.3538 547.54 0.3070 5.77106 1 0 0 

16.5366 2895.85 0.2047 5.36086 0 1 2 

18.2743 2123.16 0.2047 4.85482 1 1 0 

20.7614 10632.38 0.3070 4.27851 0 0 3 

21.5294 2012.82 0.3582 4.12760 1 0 2 

23.7730 9463.01 0.3070 3.74290 1 1 2 

25.0250 188.64 0.2047 3.55840 1 2 0 

27.6591 2523.36 0.3070 3.22522 0 0 4 

29.2920 3282.12 0.2047 3.04904 1 2 2 

31.1905 1168.72 0.3070 2.86764 2 0 0 

32.6335 2098.34 0.3070 2.74406 2 0 1 

35.2061 1921.28 0.3070 2.54922 2 0 2 

38.3643 197.92 0.2047 2.34633 2 2 1 

40.3314 743.66 0.6140 2.23631 2 2 2 
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XRD SPECTRUM
 

 

FTIR SPECTRUM 
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WAVE NUMBER (cm
-1

) TENTATIVE ASSIGNMENTS 

3011.98 Methyl C-H symmetric stretching 

1496.83 Symmetric N-H bending 

1217.14 N-H deformation vibration 

1162.16 Symmetric S(=O)2 stretching 

1011.71 Aromatic ring inplane C-H bend 

811.10 Aromatic ring C-H out of plane bending 

678.01 C-S stretching vibration 

562.27 C-N out of plane bending 

461.97 Alkyl halides 

 

From the figure, we can infer that various functional groups are present in PTPT crystal 

and it is listed in table. 
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RESULT 

P-Toluidine P-toluenesulfonic acid (PTPT) single non-linear crystal were grown by slow 

evaporation solution growth at room temperature .Single crystal X-Ray diffraction analysis 

revealed that the crystal PTPT belonged to monoclinic system with space group P21. The 

presence of various functional groups is determined qualitatively using FTIR analysis. All these 

studies confirmed that the grown crystal was formed with promising NLO characters. 
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ABSTRACT 

 Electronics is the science of controlling electrical energy electrically, in which the 

electrons have fundamental role. Electronics deals with electrical circuits that involve active 

electrical components (such as vacuum tubes, transistor, diodes, integrated circuits, 

optoelectronics and sensors). Commonly, electronic device contain circuitry consisting primarily 

or exclusively of active semiconductors supplemented with passive elements such a circuit is 

described as an electronic circuit. 

               Optics is the branch of physics which involves the behaviour and properties of light, 

including its interaction with matter and the construction of instruments that use or detect it. Optics 

usually describes the behaviour of visible, ultra violet, and infrared light. Because light is an 

electromagnetic wave, other forms of electromagnetic radiation such as x-rays, microwaves and 

radio waves exhibit similar properties. The detector is based on the optics and the principle used in 

the detector is photoresistance and electromagnetic spectrum. 

                A detector is device that receives a signal or stimulus (as heat or pressure or light or 

motion, etc., and response to it in a distinctive manner. Generally, detectors produce an electrical 

signal or optical output signal corresponding to the changes in the inputs. Color light sensors are 

awesome devices for everything from environmental sensors to general robotics. The sensors are 

more or less work as advertised, but the color values aren‟t directly translatable to monitor RGB 

values. 

The Electromagnetic spectrum is a collective term; referring to the entire range and scope 

of frequencies of electromagnetic radiation and their respective, associated photon wavelength. 

Photo resistors, also known as light dependent resistors, are light sensitive devices most 

often used to indicate the presence or absence of light, or to measure the light intensity. 
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RESULT 

.  The color detector circuit is designed in such a way (i.e.,) when light color is brought 

near the circuit, the RED LED glows and the buzzer makes sound. There will be no sound or 

glowing of red light when dark color is brought near the circuit. 

 Colors tend to be the most important part in the object detection. The color sensing 

module is very efficient and user friendly as well as cost effective. The present work provides a 

wide range of applications in industries if it is constructed in a high scale. Hence, we conclude 

that time and human effort can be reduced by implementing this work  in industries like 

chemical, food, pharmaceutical, etc. , 
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ABSTRACT 

  Communication anywhere with anyone at any time has been the aim of communication 

technology in recent years and still is. Analog standards for mobile communication system were 

developed and implemented as early as the end of the 70s. The key event that led to the current 

success of GSM was the signing of a memorandum of understanding by several Europeans 

nations.the first GSM networks went into operation 1992.for all the wireless communication 

systems such as 2G,3G,LTE,efficient solutions were needed.in addition the radio frequency front 

end design will have to respond with these challenges.to connect a smart phone to the outer 

world with a mobile or wireless connection, an antenna is needed to transfer and receive a data 

stream efficiently. without these crucial part ,making a connection becomes impractical or even 

impossible. Antennas are devices which converts an alternative current in a guided waveguide 

into a radiating electromagnetic wave in an unguided medium when the antenna is in the 

transmitting mode.the phenomenon is opposite when the antenna is in the receiving mode.the 

main objective of this project is, 

• To study the characteristics of different type of dielectric materials. 

• Design and Development of Microstrip patch antenna using different type of dielectric 

material for 2G mobile phone application. 

• To analyse the performance of each antenna in terms of gain, return loss, radiation 

efficiency and directivity. 

• To Compare the performance of different substrate such as FR4, Teflon, Acrylic, Air and 

Aluminium. 
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 Nowaday‟s the wireless system has become a part of human life. Most of the electrical 

and electronics equipment around are using the wireless system. An antenna is an essential 

element of the wireless system. For all of the wireless communication systems, such as 2G, 3G, 

LTE (Long Term Evolution) and LTE Advanced, efficient antennas are needed for better 

performance.Mobile phone voice and signal quality directly depends on antenna performance, so 

its is very important to design antenna at high efficiency.Antenna is an electrical device which 

transmits the electromagnetic waves into the space by converting the electric power given at the 

input into the radio waves and at the receiver side the antenna intercepts these radio waves and 

converts them back into the electrical power. There are so many systems that uses antenna such 

as Remote controlled television, Cellular phones, satellite communications, Spacecraft, Radars, 

Wireless phones , Wireless computer networks. Different types of application requires antenna 

with different parameters. Like for cellular mobile communication antenna is requires with high 

gain and for satellite communication in downlink a high directive antenna is required. The 

selection and the performance of an antenna is characterize on the basis of some parameters such 

Return loss, Gain, Directivity , Radiation Efficiency and Frequency of operation.A microstrip 

antenna is one who offers low profile and light weight.Microstrip antenna comprises of two thin 

metallic layers one as radiating patch and second as ground plane and a dielectric substrate 

sandwiched between them. The conductor patch is placed on the dielectric substrate and used as 

radiating element. On the other side of the substrate there is a conductive layer used as ground 

plane. 
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In this project different types of dielectric material characteristic has been analyzed.The 

dielectric materials used are FR4, Teflon, Aluminium, Air and Acrylic.Simulation result shows 

that the overall performance of the antenna is improved by using Air as a substrate. From the 

above table, as the dielectric constant increases the return loss also increases while the gain and 

efficiency of the antenna is reduced. If the dielectric constant of the material is less the return and 

gain of the antenna is improved.  For mobile applications lower dielectric constant material is 

suitable because of it has better radiation characteristics. Such material are Air, Teflon and 

acyclic suitable for mobile application. Each antenna is simulated by using advanced design 

system (ADS 2015.01) and testing by using network analyser. Performance of the antenna such 

as gain, directivity, and radiation efficiency and return loss has been measured and based on the 

measurement we suggest the best material for antenna design.The first antenna designed by using 

FR4 and  fabricated microstrip patch antenna of the GSM-1800 handset exhibit a maximum gain 

and directivity is  2.29 dBi and 6.233 dBi, reflection coefficients of below -19.768  dB. The 

second antenna designed by using Teflon and  fabricated microstrip patch antenna of the GSM-

1800 handset exhibit a maximum gain and directivity is  7.33 dBi and 7.99 dBi, reflection 

coefficients of below -26.252  dB. The third antenna designed by using Acrylic  and  fabricated 

microstrip patch antenna of the GSM-1800 handset exhibit a maximum gain and directivity is  

7.33 dBi and 7.99 dBi, reflection coefficients of below -26.252  dB. The Fourth antenna designed 

by using Air  and  fabricated microstrip patch antenna of the GSM-1800 handset exhibit a 

maximum gain and directivity is 9.57 dBi and 9.57 dBi, reflection coefficients of below -26.821  

dB. The fifth antenna designed by using aluminium and  fabricated microstrip patch antenna of 

the GSM-1800 handset exhibit a maximum gain and directivity is 5.0 dBi and  5.6 dBi, reflection 

coefficients of below -16.682 dB. Dielectric constant is increases the return loss also increases, 

gain and efficiency of the antenna is reduced. If the dielectric constant of the material is less the 

return and gain of the antenna is improved. 

 

RESULT 

 This project investigates the radiation characteristics of a cellular mobile handset that 

uses microstrip patch antenna. The investigation is carried out at GSM-1800 (1710-1880 MHz). 
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The mobile handset is populated with the components that affect the antenna properties the most, 

a battery and an LCD screen, to make the investigated model more realistic. The antennas are 

designed at five different substrates to satisfy specific operational performance targets. Each 

antenna is simulated by using advanced design system (ADS 2015.01) and testing by using 

network analyser. Performance of the antenna such as gain, directivity, and radiation efficiency 

and return loss has been measured and based on the measurement we suggest the best material 

for antenna design.. As the dielectric constant  increases, the return loss also increases, while the 

gain and efficiency of the antenna is reduced. If the dielectric constant of the material is less than 

the return and gain of the antenna is improved.  For mobile application less dielectric constant 

material is suitable because of it has better radiation characteristics. Hence among the 

investigated materials, the suitable materials for mobile applicationare air, teflon and acrylic. 
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ABSTRACT  

Water is a basic need for all living organisms on earth. Proper alert before raining can 

help in saving water for future use and protect the sun dried materials etc. Thus, designing and 

constructing a device which gives one a heads-up the instant it starts to rain hopefully giving us 

time to retrieve the materials being sun dried, close the windows and bring the possession. The 

rain detector is a device that alerts the user when it is starts raining. Few water droplets fall on 

the sensor can trigger the alarm, thus alerting the user that rain is imminent.  It is a battery 

powered device which consists of sensor, a buzzer for the alarm system, transistors, capacitors 

and other components and it finds application in irrigation field, home automation, 

communication, automobiles etc. This project involves the design and construction of a rain 

alarm device and analyzing the possible sensing applications of a rain alarm. 

 

Rain alarm is a device that takes the rain drops as an input ( physical quantity) and give 

sound as an output ( mechanical energy ). The present work involves the construction of a very 

simple and cost effective electronic circuit. The circuit acts as a complete detector whereas the 

input ( rain drop ) is given / made to fall on the aluminium lines that are drawn on  a paper. As 

the rain drops comes between the two lines the circuit gets completed and a sound is produced 

from the speaker indicating the falling of rain .it can be used in factories , open go downs where 

the goods need to be protected from rain . It can also be used as a water level indicator by fixing 

the two rods at desired level when water will reach that level it will automatically produce sound. 
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CIRCUIT DIAGRAM 

 

 

RAIN ALARM 
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RESULT 

The rain alarm system will be useful in both domestic and industrial applications .It alerts 

the user(s) , the presence of water drops when it is raining and  even the minute droplets of water 

triggers it „ON‟ and preventing them from being drenched by rain water .Now-a-days uncertainty 

in predicting the rainfall have increased over the years with the climate changes. Hence this rain 

alarm is useful to develop and understand a system that can alert us when there is a rainfall as we 

cannot predict it earlier. Hence we conclude that when the device is properly placed to receive 

the first set of droplets of rain water can save the user from damaging possessions that were 

being prevent rain entering homes and by using this we can also harvest water. 
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ABSTRACT: 

Having  emerged as an exotic material of the 21st century, and received worldwide 

attention due to its exceptional charge transport, thermal, optical, and mechanical properties, we 

have synthesised graphene oxide by Hummer‟s method and reduced graphene oxide using plant 

extracts. The present work  aims  on the synthesis and characterization of Graphene oxide and 

green synthesis of reduced Graphene oxide.. The studies involves  Synthesis of Graphene 

oxide by Hummer‟s method. Green synthesis of Reduced Graphene oxide using plant extracts. 

Characterization of  GO ,r-GO by FT-IR Spectroscopy ,UV-Vis spectroscopy , Scanning 

Electron Microscopy.  Graphene Oxide – Photocatalytic degradation of Dyes, where 

reduced Graphene Oxide from Moringa plant extract proved to be a good photocatalytic 

reducing agent for Cold Green Dye. Graphene Oxide –Optical Sensors for Hg
2+

 ions, where 

the characteristic peak of  Fluorescein retained even after addition of r-GO and Hg
2+

 ions which 

confirmed the optical sensor property of r-GO . 

 

INTRODUCTION :  

Before the discovery of Graphene in 2004 it was thought that the thermodynamic 

fluctuation does not allow the existence of two dimensional crystal. In 2004, a scientist named 

Andre Geim used mechanical exfoliation method to synthesize Graphene from Graphite. It has 

an exceptional charge transport,thermal, optical, and mechanical properties . It is sp2 

hybridized Carbon – hexagonal arrangement . It is 2D sheet structure. It is Long range π-

conjugation and Unpaired electrons lead to remarkable &unique properties 

 

EXPERIMENT: 

1.1 Synthesis of Graphene Oxide: 

The Graphene Oxide was prepared by Hummer‟s method . To the Graphite flakes  

(0.1g), Conc. H2SO4 (2.5mL) was added , KMnO4(0.3g) is added slowly  in ice cold condition. 

The resultant was then warmed at 35℃ with stirring for 30 mins ,  and then double distilled 
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water (5mL) was added . The mixture was brought to room temperature followed by addition of  

H2O2  (1 mL), and 1N HCl  (1 mL ) . The product with the appearance of black colour was 

centrifuged and the precipitate obtained was dried  and denoted as Hummer‟s Graphene Oxide. 

1.2 Dye Degradation & Optical sensors for Hg
2+ 

ions: 

1 mL of dye solution was taken in a test tube followed by addition of 2 mL of  reduced 

graphene oxide. UV-VIS Spectrum were recorded after the addition .  

To fluorescein (1 mL), the reduced graphene oxide solution (2 mL) prepared with plant extracts 

was added which resulted  in degradation of the colour . On addition of the prepared heavy 

metals solutions of (0.001M)  concentration (2mL), the metal mercury retained the fluorescein 

colour where other metals failed to retain the colour . EDTA was added as co-ordinating agent 

to obtain better result. 
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OUTCOME: 

Analysis of FT-IR spectrum reveals characteristics peaks for GO, r-GGO, and r-MGO 

confirms 

the formation of Graphene Oxide and reduced Graphene Oxide.Absorption peaks at 251 

nm,221 nm,232 nm confirms the formation of graphene oxide and reduced graphene oxide. The 

SEM images shows that few layered Graphene oxides are formed, although the SEM 

image does not estimate the layer numbers of the Graphene Oxide Nano sheets exactly. 

Analysis of the UV spectrum revealed that the Reduced Graphene oxide by Moringa extract 

acted as good photocatlytic reducing agent for COLD GREEN dye .The characteristic peak of 

Fluorescein (229 nm & 493nm) was retained even after addition of r-GO and Hg2+ ions which 

confirmed the optical sensor property of r-GO 
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BENEFITS: 

Due to the presence of oxygen functionalities, graphene oxide can easily disperse in organic 

solvents, water, and different matrixes. This is a major benefit when combining the material 

with polymer or ceramic matrixes to enhance their mechanical and electrical properties. 

With respect to electrical conductivity, graphene oxide functions as an electrical insulator, 

because of the disturbance of its sp
2
 bonding networks. It is important to reduce the graphene 

oxide so as to recover the honeycomb hexagonal lattice of graphene, in order to restore 

electrical conductivity. 
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MICROWAVE ASSISTED SYNTHESIS OF SILVER NANOPARTICLES 

FROM LEAVES OF Murraya koenigii, Moringa oleifera, Mangifera indica 

and Psidium guajava – Characterization and its Applications 

Ashika.M, Devasukhi.S, Dharshini.A,  

Supervisor : Ms.E.Kayalvizhy 

ABSTRACT 

     The greener way of synthesis attributes to avoid the use of the hazardous chemicals and 

their subsequent effects .In this project, used the leaf extracts of Murraya koenigii(Curry), 

Moringa oleifera (Moringa),Mangifera indica(Mango) and Psidium guajava (Guava) plants 

were used  to reduce silver nitrate into silver nana particles. The generated silver nanoparticles 

were characterised by using UV-Visible spectroscopy and FT-IR spectroscopy, EDAX and 

SEM analysis. Antimicrobial activity of the silver nanoparticles was analysed by well diffusion 

method.  

 

 

 

 

 

              Figure 1.Biological synthesis of silver nanoparticles 

 

INTRODUCTION 

     A nanoparticle can be defined as a microscopic particle that has at least one dimension less 

than 100 nanometers in size. The nanoparticles have different geometry, ranging from zero to 

three dimensions such as nanograins, nanoshells, nanorods etc, Biological processes to 

synthesis silver nanoparticles are evolving as an important branch in nano technology. In 

environmental remediation, silver nanoparticles are employed as they remove both organic and 

inorganic heavy metal pollutants. Due to Surface Plasmon Resonance AgNPs can be used in 

color based bio-sensors. 
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EXPERIMENTAL WORK 

 

 

 

 

 

 

Figure2.Experimental method of silver nanoparticles 

Extracts of curry leaves, moringa leaves, mango leaves and guava leaves were prepared 

from 10g of fresh leaves taken and washed with double distilled water for at least 2 times and 

cut into small pieces and boiled in 75ml of double distilled water for 5 min. The broth was then 

cooled, filtered and stored at 4
o 

C by covering the beaker with aluminium foil. The extract of 

curry leaves, moringa and guava leaves were appeared light green in color and mango leaves 

appeared as yellowish green. Silver nanoparticles were synthesized using microwave oven. 

40ml of extract was added to 6ml of 0.1 M silver nitrate solution. The solution mixture was 

then exposed to microwave irradiation at a temperature of 90
o
C with a fixed frequency of 2.45 

GHz. After microwave irradiation, the resultant colloidal solutions were naturally cooled to 

room temperature. The change in color of a mixture of AgNO3 and leaf extract from yellow to 

brown indicates the biosynthesis of silver nanoparticles. 

RESULTS AND DISCUSSION 

 The synthesized silver nanoparticles were characterized using FT-IR , UV-Visible 

Spectroscopy and SEM analysis. 
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UV-Vis spectral analysis 

           The colorless AgNO3 solution turned green/yellow to brown indicates the formation of 

AgNPs. The appearance of the brown color was due to the excitation of the surface plasmon 

vibrations, typical of AgNPs having maximum wavelength values, which were reported earlier 

in the visible range of 400–500 nm. UV-Vis spectrum of AgNPs from extracts of Curry leaves, 

Moringa leaves, Mango leaves and Guava leaves ( Figure 9 to 12) exhibits the appearance of 

characteristic peaks for AgNPs around 440 nm confirm the formation of AgNPs 

 

              (a)                                  (b) 

 

    (c)                                     (d) 

Figure 9: UV-Vis spectrum of AgNPs from extract of 

(a) Curry leaves (b)moringa leaves (c) mango leaves and (d)guava leaves 
 

FT-IR analysis 

 The Fourier transform infrared spectroscopy (FT-IR) measurement was studied to identify the 

possible biomolecules responsible for the reduction of silver to AgNP synthesized by various 

leaf extracts. The intense band at 409 cm
−1

  is due to the reduction of AgNO3 to Ag. It is 

corresponding to the results of the UV-vis spectroscopy that the extracts played a role as the 



C - 8 

 

reducing and stabilizing agent in the preparation of AgNP. This indicated the presence of 

extracts as a capping agent for AgNP, which increases the stability of the nanoparticles 

synthesized
17

. 

 

(a)                                              (b) 

Figure 14: FT-IR spectra of Silver nanoparticle from  

(a)mango leaves and (b) moringa leaves 

 

SEM  analysis 

 SEM analysis showed uniformly distributed silver nanoparticles on the surfaces of the cells 

.The silver nanoparticles are almost spherical in shape with smooth morphology and particle 

size ranging from 23 to 103 nm. 

 

(a)                              (b) 
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 (c)          

   (d) 

  Figure 16: SEM images of AgNPs from (a)Curry leaves (b) Guava leaves  

(c) Mango leaves (d) Moringa leaves 

EDAX analysis 

 The EDX profile displayed a strong peak at the energy of 3 keV for silver and also some of the 

weak peaks for C, O, Cl were observed which may have originated from the biomolecules 

bound to the surface of the silver nanoparticles. The emission energy at 3 keV indicates the 

reduction of silver ions to the elemental silver (Ag
0
). 

 

Figure 20 : EDAX spectrum of silver nanoparticle from 

(A) curry leaves (B) moringa leaves (C) mango leaves (D) guava leaves 

Antimicrobial activity 
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Antibacterial and antifungal activities were studied by Agar Well diffusion method.  

Antibacterial activities 

 Ciprofloxacin(10µg/disc) was used as the standard for the antibacterial studies .The media for 

antibacterial study is Nutrient Agar (NA). 

 

 Antibacterial activity of AgNPs prepared from CL, ML, GL and MAL are higher against 

Salmonella paratyphi than anyother bacterium.The zone inhibition test shows that AgNP 

synthesised from CL is more potent in the antibacterial activity  than the other AgNPs.The 

order of antibacterial activity of the samples are,  CL > ML > MAL > GL 

 

 

 

 

 

 

The zone of inhibition shows that silver nanoparticle synthesised from mango leaves is more 

potent in the antibacterial activity than the silver nanoparticle synthesised from other leaf 

extracts. Organism:Salmonella paratyphi 

S.NO SAMPLE MIC VALUE 

1. CL 62.5μg/ml 

2. ML 31.25μg/ml 

3. GL 250μg/ml 

4. MAL 15.625μg/ml 
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Antifungal Activities 

Fluconazole(10µg/disc)  was used as the standard for antifungal studies. The media for 

antifungal study is potato dextrose agar (PDA). 

         

 The table shows the antifungal activity of AgNP synthesised from CL, ML, GL and MAL 

against the fungi Candida albicans and Aspergillus niger.  Antifungal activity of AgNPs 

prepared from CL, ML, GL and  MAL are higher against Candida albicans than Aspergillus 

niger and the standard fluconazole. The zone inhibition test shows that AgNP synthesised from 

CL is more potent in the antifungal activity  than the other AgNPs. 

Antioxidant assay 

The antioxidant activity of the AgNPs synthesized from Curry leaves was evaluated using 

DPPH scavenging assay. There was a dose dependent increase in the percentage inhibition (% 

inhibition) of extracts used for the synthesis of silver nanoparticle. The intercalation of bio 

extracts with silver nanoparticles can serve as promising antiradical agents.  
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    Antioxidant activity of silver nanoparticle synthesized from Curry leaves 

 

OUTCOMES 

In the present study, microwave assisted synthesis of silver nanoparticles (AgNPs) has 

been demonstrated using extracts of curry leaves, moringa leaves, mango leaves and guava 

leaves by reducing aqueous AgNO3 solution.  

S.No Concentration Standard (ascorbic 

acid) 

Curry leaves 

O.D 

Value 

Percentage   

inhibition 

O.D 

Value 

Percentage 

Inhibition 

1 100 0.488 36 % 0.612 45 % 

2 200 O.556 40 % 0.642 47 % 

3 300 0.689 51 % 0.678 54 % 

4 400 0.746 55 % 0.788 58 % 

5 500 0.866 64 % 0.812 68 % 

 IC50 values  
IC50= 39.24 

µg/ml 
 

IC50= 65.38 

µg/ml 
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 The synthesized nanoparticles have been characterized on the basis of FT-IR, UV–Vis 

spectroscopy, SEM with EDAX analysis. Further silver nanoparticles were evaluated for 

antimicrobial and antiradical scavenging activity.   

  Absorption spectra of silver nanoparticles formed in the reaction media at 10 min has a 

characteristic surface plasmon resonance (SPR) absorption band between 430 - 450 nm, reveals 

the reduction of silver metal ions into silver nanoparticles. FTIR analysis was carried out to 

probe the possible metal formation. SEM analysis confirms that the particle sizes of silver 

nanoparticles are ranges between 23 to 100nm and seems to be spherical in morphology. The 

EDAX spectrum confirms the presence silver in the matrix. The antibacterial activity of silver 

nanoparticles synthesized shows that the effects are dose dependent and is more pronounced 

against gram negative organism than the gram positive organism. Silver nanoparticles also 

show potent antifungal activity. The antioxidant activity suggests that the synthesized silver 

nanoparticles exhibit promising ability to diffuse the toxic free radicals. The results shows that 

the extracts of curry leaves, moringa leaves, mango leaves and guava leaves play an important 

role in the reduction and stabilization of silver to silver nanoparticles.  
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GREEN APPROACH TOWARDS BIOSYNTHESIS OF  SILVER 

NANOPARTICLES ASSISTED BY  DIOSPYROS MONTANA AND ITS 

APPLICATIONS 

            T.Gnaanapriyadharshini,  P.Ilamathi,  M.Jayashree,  M.Jayashree,  
 

Supervisor: Dr. P.Kanchana 

ABSTRACT           

The silver nanoparticles are synthesized by using Diospyros montana leaf extract. The size and 

shape of the formed silver nanoparticles is characterized by UV, IR, XRD, TEM and AFM. The 

average size of the particle is found to be 40nm. The synthesized silver nanoparticles were 

screened for their antibacterial, antifungal and antioxidant activity and were found to be active 

against bacteria and fungi. It also possesses good anti scavenging activity. 

Keywords: (UV, IR, XRD, TEM, AFM, Antibacterial, Antifungal & Antioxidant activity).     

INTRODUCTION                                                                                                                    

Nanoparticles are particles between 1 to 100 nanometer (nm) in size. In nanotechnology, a 

particle is defined as a small object that behaves as a whole unit with respect to its transport and 

properties. The particle size of the material has significant influence on its physical and 

chemical properties. When the particle size is reduced to nanometer range, it behaves 

completely different from the bulk material.  

EXPERIMENTAL WORK                                                                                                                     

Silver nitrate was purchased from Sigma Aldrich. The Leaves of Diospyros montana were 

collected from Kinathukadavu area, Coimbatore, Tamil Nadu, during the month of July 2017.  

Aqueous extract  was prepared by using double distilled water by boiling the leaves for 30 

minutes at 90°c. In brief 2,3,4,5 mL of Diospyros montana extact was added separately to 

10mL of 1mM silver nitrate at room temperature. To minimize the photo activation of silver, 

nitrate the whole set up was incubate in a dark chamber. The reduction of silver ion to silver 

nanoparticles was confirmed by the changes in colour of the solution from colourless to brown 

in 15 minutes which is shown in figure (i & ii)  
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           Diospyros montana                         Silver nitrate(i)                      Leaf extract + AgNO3 

(ii) Results and Discussions                                                                                                            

UV results 

Band at 632 nm confirms the                                                     IR results                                                                                                                                                                                                    

formation of silver nanoparticles           N-H stretching frequency  band shifted  :3202- 3344 

cm
-1                         

   
 
                                                               C=O stretching frequency  band shifted  :1638-1540 

cm
-1 

                                        

XRD spectrum of Ag NP(v)    TEM Image of Ag NP(vi)                AFM Image of Ag NP(vii) 

2 /planes:                            Average particle size : 40nm            Average particle size:40 nm  

38.09(111), 44.27(200), 64.41(220) 

 

ANTIMICROBIAL  ACTIVITY                                                                                                   

Antibacterial Activity and Antifungal Activity of Silver nanoparticles were studied against two 

Bacteria ( E.coli, Bacillus subtilis) and two fungi (Candida albicans,  A.Flavus) respectively. 

Standard used is Ciprofloxacin for Bacteria and Fluconazole for fungi at a concentration 

(10µg/disc) 
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                E.coli (Gram negative)(viii)                                  Bacillus subtilis (Gram positive)(ix) 

                Inhibition zone :5mm to 5.5 mm                              Inhibition zone :7mm to 7.8 mm 

                                                                                  

                     Candida albicans(x)                                                             A.Flavus(xi) 

         Inhibition zone : 7.2 mm to 8 mm                                 Inhibition zone : 5.6 mm to 5 mm 

ANTIOXIDANT ACTIVITY                                                                                                                      

Free radical scavenging activity of the Silver nanoparticles was analyzed to estimate their 

Antioxidant capacity.  The IC 50 value for DPPH radical scavenging activity of silver 

nanoparticle was found to be 0.44. 

 

Concentration 

(mg/ml) 0.2 0.4 0.6 0.8 1  IC50 

Ag NP  

 

11.5 45.66 65.37 90.35 93.44 0.44 

 

OUTCOME 
 

The synthesized nanoparticles show efficient antimicrobial activities against both E.coli and 

Bacillus subtilis. Benefits of using plant extract for synthesis is that it is energy efficient, cost 

effective, protecting human health and environment leading to lesser waste and safer products. 
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The DPPH radical scavenging activity has been carried out and the nanosilver particle was 

found to have good scavenging activity against free radicals. 

 

BENEFITS 

1. The biosynthesis of nanoparticles has been proposed as a cost-effective and 

environmentally friendly. 

2. Plant-mediated synthesis of nanoparticles is a green chemistry approach that connects 

nanotechnology with plants. 
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NUTRIENT RECOVERY FROM DAIRY WASTEWATERS AS HAP 

(Hydroxy Apaptite) and MAP (Magnesium Ammonium Phosphate): 

Potential Application Prospects 

K. Jeevananthi, K. Jeevitha, S. Jeevitha, B. Karishma, and Gayathri.N.S 

Supervisor: Dr. N. Muthulakshmi Andal 

ABSTRACT 

Recycling of phosphorus from nutrient affluent dairy and ice cream industry wastewaters, into a 

value added material as fertilizer, will benefit industry and aquatic / terrestrial ecosystems. The 

simple chemical precipitation technique is efficient in producing large quantities of manure, to 

grow fodder required for mulching animals and domesticate them especially on milking 

aspects. 

Key words: nutrients, precipitation, pot trails, adsorption 

INTRODUCTION 

A great increase in the number of industries in India has lead to the production of large volumes 

of complex wastes. Among all industrial sectors, food processing units like dairy / ice cream 

manufacturing contribute major amounts of wastewaters
1
 generated due to washing of 

equipments, milk spillage and other milk product wastes enriched with anything from milk, 

cheese, whey, cream, etc
2
. These effluents are basically biodegradable

3
, producing an 

undesirable odour and may contain a variety of sterilizing agents, acids / alkaline detergents, 

apart from rich phosphate contents. Also, it is a great source for concentrated organic materials 

viz., proteins, carbohydrates, lipids, suspended solids, BOD, COD and nitrogen concentrations, 

which necessitates “speciality” treatment so as to prevent or minimize environmental problems. 

Recycling of phosphorus into a raw material as fertilizer will benefit industry and society.  

MATERIALS AND METHODS 

Seven effluent samples were collected from three dairy and three ice cream industries 

located at Coimbatore, Pollachi and Salem, labeled as M1, M2(U), M2(T), M3, I1, I2 and I3. 

Physico-chemical parametric analysis were performed pertaining to the collected samples viz, 

pH, Alkalinity, Total Nitrogen, Phosphate, Sodium, Sulphate, Chemical Oxygen Demand 

(COD), Biochemical Oxygen Demand (BOD), Total solids (TS), Total Suspended Solids 

(TSS), Total Dissolved Solids (TDS), Chloride, Calcium, Magnesium, Total Hardness. 

           Chemical precipitation method using Calcium hydroxide and Magnesium chloride was   

employed to recover the nutrients from seven effluent samples and named as HAP (Hydroxy 
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Apatite) and MAP (Magnesium Ammonium Phosphate). The fertilizing properties of HAP/ 

MAP were investigated by conducting pot trials with selected seeds viz., green gram and 

fenugreek, against their controls as references (in absence of manures). Continuous watering 

was ensured to study the germination and growth of respective seeds for 15 days and the shoot 

lengths were monitored for every 5 days. Two additional trials were tested for the fodder crop, 

(Pennisetum purpureum) based on the results of the manure which exhibited better results. 
 

  

Green gram Fenugreek Fodder crop  
(Pennisetum purpureum) 

Fig 1 Experimental trails 

Batch adsorption method was also employed to assess the reduction in the concentration 

of phosphate ion present in the collected effluent samples. Six potential materials, their origin 

being agro / animal wastes had been identified as effective sorbents considering their 

availability and no cost viability. These chosen materials were chemically treated using 0.1 N 

HCl/ 0.1 N NaOH and are referred to as: TTCSS (Treated Terminalia catappa seed shells), 

TTH (Treated Tamarind Hull), TPJB (Treated Prosopis juliflora Bark), TAMC (Treated Aegle 

marmeloscorrea), TMSP (Treated Mussel Shell Powder) and TGH (Treated Goat Hooves). 

Optimization of the variable factors such as, particle size, dosage and pH values at 

predetermined time frames was experimentally verified. The initial / residual concentrations of 

phosphate ion after adsorption were measured using UV-Visible spectrophotometer 

(LABINDIA
®
 UV3000

+
).  

RESULTS AND DISCUSSION 

 Parametric Analysis 

Water quality parameters values against their permissible limits for the collected 

samples are listed in table 1 and it represents the parametric values of collected samples from 

respective industries which are observed to exceed the permissible limits.  Acidic pH values 

may be due to the utilization of acidic cleaners for the removal of mineral deposits and acid – 

base sanitizers in the ice cream industries. 
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Table 1: Physio - Chemical Parameters – Sampling Sources  

S.No 

 

Parameters 

       

Permissible 

Limit* 

(mg/L) 

Dairy Industry Ice cream Industry 

RMD  ABT Nutra  Manmirss  Sri Vignesh Lovely Day 

M1 M2(U) M2(T) M3 I1 I2 I3 

1 pH 6.5 – 8.5 7.43 5.09 7.9 6.13 5.74 3.46 1.40 

2 Alkalinity  600 2765 625 600 1217 2030 4500 165 

3 Chloride  1000 1418 312 256 1532 865 2978 156 

4 TS  2300 36078 3216 1004 4878 19398 76220 7210 

5 TDS  2100 29148 1416 678 472 1980 2128 2952 

6 TSS 200 6930 1800 326 4406 17418 74092 4258 

7 COD  250 266 100 270 120 264 272 200 

8 BOD 100 15,200 100 30 78 460 1890 1380 

*BIS Standard for Dairy Effluent; U- untreated; T- treated 

 

Higher alkaline (pOH) values of all samples shall be due to the contribution of alkaline 

cleansing agents employed in these industries. Exceeding chloride ion concentrations for M1, 

M3 and I2 samples may be due to the quality of water in the processing units. Heavy TDS 

recordings against the prescribed levels are observed for M1 and I3 samples and this factor of 

TDS is reflected in TSS and TS values too, the reason being heavy load of nutrients. Alarming 

BOD values are registered for M1, I2 and I3 samples but the COD values are marginally within 

the limits as reflected from the higher concentrations of organic/ inorganic materials. 

 Precipitation Analysis  

The experimental results pertaining to the growth of seeds into plants were 

approximately two fold times greater in shoot length (fig 2, 3) against their controls on 15
th

 day.  

 

 

 

Green gram -  Control  
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5
th

 Day 10
th

 Day 15
th

 Day 

Fig 2 Green gram: Control vs HAP/ MAP 

Though both manures registered better growth than their respective controls, MAP 

exhibited a better shoot growth which shall be contributed to the presence of excess nitrogen 

and phosphate ions.  

 

 

 

Fenugreek -  Control  
 

 

 

5
th

 Day 10
th

 Day 15
th

 Day 

Fig 3 Fenugreek: Control vs HAP/ MAP 

 Among two seeds, green gram grew faster, promoting by its thin outer cotyledon nature 

supporting favorable germination. The results of HAP / MAP as fertilizers extended to fodder 

crop growth also ensured MAP as a better manure reflecting it‟s surmount nutrient quality (fig 

4). 

   

Fodder - Control 
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5
th

 Day 10
th

 Day 15
th

 Day 

Fig 4 Fodder crop (Pennisetum purpureum): Control vs HAP/ MAP 

 Adsorption Analysis 

Table 2 lists the initial and residual concentrations of respective samples treated with the 

selected materials. Among the six natural litter materials studied, preferential order of better 

adsorption as TTCSS> TGH > TMSP and TMSP> TGH> TTCSS was observed for samples M1 

and I2, enriched with phosphate ions. This shall be due to the greater availability of calcium and 

chloride ions, which play a vital role in phosphate precipitation.  

 
Residual Concentration (mg/L) 

Samples Initial TTCSS TPJB TTH TAMC TMSP TGH 

M1 57.1 30.53 49.59 49.02 47.88 33.06 30.78 

I2 5.0 3.45 3.8 4.3 4.4 3.1 3.3 

OUTCOME 

Hydroxy apatite (HAP)/ Magnesium Ammonium Phosphate (MAP) compounds derived 

by chemical precipitation technique from dairy wastewater samples collected at various 

industries located in Coimbatore, Salem and Pollachi exhibited fertilizing property.  

Conducting pot trails with HAP/ MAP for germination of green gram and fenugreek 

seeds against their controls and continuous monitoring of shoot growth, established the 

behavior of prepared HAP/ MAP as manures.   

Phosphate enriched aqueous dairy wastes registered appreciable reduction in phosphate 

concentration after subjecting to batch adsorption process using potential eco- friendly 

materials.  

APPLICATION 

The conversion of non-profit nutrient enriched dairy wastewaters into value added HAP/ 

MAP precipitates and their utilization in promoting the growth of fodder crops to domesticate 

cows is a robust approach.  
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BENEFITS 

Appreciable shoot growth of green gram and fenugreek seeds in the presence of HAP/ 

MAP against their respective controls has promoted their utility as fertilizers to grow fodder 

crop. 
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BIOLOGICAL STUDIES OF LEAD (II) 

COMPLEXES 
  

R.Kavipriya, V.Keerthana, J.Lakshmi priya, G.Lavanya, 

Supervisor:  Dr.G.Selvi 

 
 

ABSTRACT 
 

Development of a new chemotherapeutic Schiff  bases with lead  complexes is 

now attracting  the   attention  of  medicinal  chemists.  A  Schiffs  base    

prepared from salicylaldehyde and  ortho  phenylenediamine was taken  as the 

ligand for the lead  (II) complex. The prepared complex is characterized by UV and 

IR. TGA and DSC Studies where   done.   Antibacterial and  antifungal   studies  were  

done   for  the  prepared complexes. 

 

INTRODUCTION 

 

Of all p-block element, lead(II) has a  particular fascination for  

coordination chemists, as  it can  adopt many  different geometries in its 

complexes, allowing  a degree of  tolerance for  ligand  configuration, The  toxic  

nature and  its widespread occurrence in the  environment, subsequent to its many  

applications in technology, adds a  focus to  the  search for  powerful  and  

selective lead  binding  materials and ligand systems. 

 

Scheme 

Preparation of Schiff 

Base 

 

 
 

 

Colour Yield Melting point 

Yellow 6.8420g 138˚c 
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PREPARATION OF LEAD (II) COMPLEX -

1A 

 

 
 
 

RESULTS AND DISCUSSIONS: 
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OUTCOME: 

 Coordination behavior of Pb (II) complexes with the Schiff base ligand bis-(2- 

hydroxybenzylidine)-N,N'-phenylazomethine. The hitherto novel complexes synthesised 

were  confirmed by  spectral and  analytical data.The Schiff  base and complexes were 

also studied for antibacterial and antifungal studies. 
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NANOPARTICLES AND ITS APPLICATIONS 

M.Moneshaa, M.Mohanarani, C.Madhumitha, R.Lavanya, 

Supervisor: Dr.V.Hemapriya 

ABSTRACT 

The silver nanoparticle is synthesized by using Limonia acidissima leaf extract. The size and shape of 

the formed silver nanoparticles is characterized by UV, IR, XRD, TEM and AFM. The average size 

of the particle is found to be 40nm. The synthesized silver nanoparticles were screened for their 

antibacterial, antifungal and antioxidant activity and was found to be active against bacteria and 

fungi. 

Keywords: UV, IR, XRD, TEM, AFM, Antibacterial, Antifungal, Antioxidant activity. 

INTRODUCTION 

Nano technology is a broad and interdisciplinary area growing explosively worldwide in the past few 

years.  The science and technology which deals with the particles between 1 to 100nm is known as 

nanotechnology.  The silver nanoparticles have various applications. The synthesis of silver 

nanoparticles by using leaf extracts reduces the cost as well as they do not require any special culture 

preparation and isolation techniques. 

EXPERIMENTAL WORK 

Silver nitrate was purchased from Sigma Aldrich. The Leaves of limonia acidissima were collected 

from Kinathukadavu area, Coimbatore, Tamil Nadu, during the month of july 2017.                        

Limonia acidissima leaves were washed with double distilled water and cut into pieces. 20 gms of the 

leaves were weighed and boiled with 200 mL of distilled water for a period of 30 minutes and 

filtered. 2,3,4,5 mL of limonia acidissima extract was added separately to 10mL of 1mM silver 

nitrate. The reduction of silver ion to silver nanoparticles was confirmed by the changes in colour of 

the solution from colourless to brown in 15 minutes, as shown in Fig-2 and 3. 
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Fig.1 Limonia acidissima             Fig.2 silver nitrate                     Fig.3 leaf extract + AgNO3                               

RESULTS AND DISCUSSIONS  

     The prepared nanoparticles were characterized by UV, IR, AFM, TEM and XRD 

techniques.  

                                    

  

UV: Absorption peak ; 385nm                          IR spectrum of Ag nanoparticle:   

         Band at 685 cm
-1

 : Nano silver                                       

  

  

 
AFM Image of silver                TEM Image of silver                   XRD of Ag nanoparticle                           

   nanoparticle                                  nanoparticle                                     2ɵ /planes:  

Average size: 40-50nm          Average size: 40-50nm                   

38.96(111),44.12(200),                                    64.1(220),77.59(311), 81.49    (222)              

             

  

                             



C - 29 

 

ANTIMICROBIAL ACTIVITY       

     Antibacterial and antifungal activity of synthesized silver nanoparticles were tested 

against bacteria and fungi. Standard used for antibacterial and fungal analysis are 

ciprofloxacin and fluconazole (10µg/disc) respectively.  

Antibacterial activity                                                 

                                                
   E.coli (gram negative)                                      Bacillus subtilis(gram positive)  

  Inhibition zone – 6-6.7mm                               Inhibition zone – 8-8.8mm                                 

Antifungal activity  

                                                          

      Canadian albicans                                                                            Aspergillus flavus  

Inhibition zone – 8-8.5mm                                         Inhibition zone - 2- 3.5mm   

ANTIOXIDANT ACTIVITY   

The synthesized silver nanoparticles were analyzed for their antioxidant activity by DPPH 

method.  

 

Concentration  

(mg/ml)  0.2  0.4  0.6  0.8  1    IC50  

  

   

LA  

  

 

13.01  43.72  64.32  86.19  91.44  0.43  
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OUTCOME 

The synthesized nanoparticles show efficient antibacterial activity against both E. coli and Bacillus 

subtilis and antifungal activity against both Canadian albicans and A.flavus. The DPPH radical 

scavenging activity has been carried out and the nanosilver particle has good scavenging activity.   

BENEFITS  

1. The synthesized nanoparticle is used as an antimicrobial  and antioxidant agent. 

2. The biosynthesis of nanoparticle has been proposed as cost-effective and environmentally friendly 

alternative to chemical methods. Plant mediated synthesis of nanoparticles is a green chemistry 

approach that connects nanotechnology with plants. 
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PHYSICO-CHEMICAL AND BIOLOGICAL EXPERIMENTATION OF 

SUGAR MILL EFFLUENT BY SORPTION ONTO BIO-DEGRADABLE 

MATERIAL 

S.Monica, M.Monisha, S.L Namrutha, D.Nivetha  

Supervisor:Mrs.N.Shyamala Devi 

 

ABSTRACT 

 The current project work deals with the collection of effluents of effluent samples fromSubramanium 

Shiva Co-op-Dharmapuri. Various parameters such as Chloride, Hardness, Magnesium, Alkalinity 

and Calcium ,BOD, COD and microbiological studies were analyzed in SEEDS ENVIRO labs 

Coimbatore. Ground nut shell is a promising and efficient sorbent in trapping toxic elements from 

industrial effluents.  

 Key words: effluents, physical parameters, biological parameters round nut shell  

 

INTRODUCTION 

   Rapid industrialization for sustaining economic stability is leading to the pollution of the 

environment. The exponential increase in industrialization is not only consuming large areas of 

agriculture lands, but simultaneously causing serious environmental degradation as well as to soil. 

The alkaline nature of the sugar mill effluent might be due to the presence of high concentrations of 

alkalis used in the sugar manufacturing process. Adsorptionis an effective purification and separation 

process for waste water treatment. It is found to be highly effective, cheap and easy to adopt.The 

challenge is to properly incorporate the disposal of the wastes in a controlled management 

programmer so that the applied industrial solid wastes do not contribute any problem of pollution to 

soil, soil microbes and environment. Hence, Adsorption by using natural material is an emerging 

indigenous technology, in the area of water purification. 

EXPERIMENTAL METHODS 

Collection of Effluent  

Effluent is collected from Subramaniya Siva Cooperative Sugar Mills Ltd, Dharmapuri 

District, and Tamilnadu.The sample was transported to the lab in a pure 1 litre plastic container. The 

sample is collected at inlet point and outlet point. 
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Preparation of Adsorbent Material  

Groundnut shell is one of such natural agro waste filler contains cellulose, hemicelluloses and lignin. 

The material used in this study was collected from local areas in Coimbatore and dried in sunlight 

until almost all the moisture gets evaporated. It was grinded to fine powdered and sieved to 85 BSS.1 

gram of adsorbent was added to 50 ml of the samples and treated for 1 hour in the Mechanical Shaker  

 

 

 

 

Table 1: Physical characteristics of Raw Ground nut shell 

 

 

 

  

 

 

 

Fig 1. Image of raw groundnut shell 

 

RESULTS AND DISCUSSIONS 

 

Screening of the Sorbents by FTIR & SEM analyses 

The surface of the adsorbent is determined to a large extent by the number and nature of the surface 

functional groups or complexes. IR analysis permits spectrophotometric observation of the adsorbent 

surface in the range 400-4000cm
-1

 and serves as a direct means for the identification of the organic 

functional groups on the surface.The surface morphology and particle size of the adsorbent were 

performed using a scanning electron microscope.   

 

Components  %  

Proteins  8.2%  

Carbohydrates  2.5%  

Lignin  28%  

Cellulose  37%  

Hemicellulose  18.7%  
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Physico-chemical studies 

                                   Table 2  Before treatment  

Recorded limits of the sample-Inlet                   Recorded limits of the sample-Out let 

 

 

 

Table 3 After treatment with groundnut shell  

 

 

 

 

 

 

 

 

 

 

Table 4 Microbiological Studies 

 

 

 

 

 

 

 

 

 

 

 

S.No PARAMETERS  UNIT  SAMPLE  

1  Colour  -  Dark 

Brown  

2  pH  -  4.93  

3  Total Dissolved 

Solids  

mg/l  7841  

4  TSS  mg/L  19800  

5  Total hardness mg/L  320  

6  Alkalinity mg/L  1400  

8  Chloride  mg/L  1382  

9  BOD  mg/L  580  

10  COD  mg/L  2360  

11  Calcium  mg/L  180  

12  Magnesium  mg/L  97.3  

S.No PARAMETERS  UNIT  SAMPLE   

1  Colour  -  Pale Brown  

2  pH  -  8.27  

3  Total Dissolved 

Solids  

mg/l  5418  

4  TSS  mg/L  12420  

5  Total hardness mg/L  150  

6  Alkalinity mg/L  1250  

8  Chloride  mg/L  1276  

9  Calcium  mg/L  80  

10  Magnesium  mg/L  24  

S.No PARAMETERS  UNIT  SAMPLE  

1  Colour  -  Pale Brown  

2  pH  -  7.93  

3  Total Dissolved 

Solids  

mg/l  2689  

4  TSS  mg/L  7920  

5  Total hardness mg/L  125  

6  Alkalinity mg/L  983  

8  Chloride  mg/L  631  

9  Calcium  mg/L  68  

10  Magnesium  mg/L  12  

S.N

o 

PARAMETE

RS  

UNIT  SAMPLE  

1  Colour  -  Dark Brown  

2  pH  -  5.95  

3  Total 

Dissolved 

Solids  

mg/l  3258  

4  TSS  mg/L  8500  

5  Total hardness mg/L  160  

6  Alkalinity mg/L  1142  

 

8  Chloride  mg/L  1063  

  11  Calcium  mg/L  94  

12  Magnesium  mg/L  52  

S.No Parameter  Sample 

1.  Total plate count at 37C̊  85*10³ cfu/mL  

2.  Identification and  

Isolation  

E.coli,  

Coliform,  

Proteus spp,  

Staph.aureus, Streptococcus 

spp,Shingella spp,  



C - 34 

 

OUTCOMES  

 

In this assignment, we confirmed that all the parameters are exceeding the permissible limit 

for the tested sample. After the treatment with the adsorbent there is a marked decrease in all the 

physical parameters. Ground nut shell is a promising and efficient sorbent in trapping toxic elements 

from industrial effluents. During recent years, due to industrialization the agriculture land has been 

drastically affected by wastewater. So steps have been taken to recycle the wastewater making it 

useful for industries and there is a possibility of decreasing the pollution in land and water systems.  

REFERENCES  

 

1. Trivedy RK, GoelRK.Chemical and biological methods for water pollution studies.  

Environmental publication, Karad;1984.  

2. Manak SR (2002) Physico chemical Analysis of effluent from sugar industry. Dissertation 

Report Dr.B.A.M.U.,Aurangabad.  

3 .F.Islam, R.sharmin, and J.Junait,"A Detailed pollution status and trends in water Quality of 

the analysis on Industrial pollution in Blangadesh," Workshop Discussion paper,1997.  

4. B.Subramanian," water quality in South Asia", Asian Journal Water Environment pollution, 

vol.1,no. 1-2,pp.41-54,2004.  

5. E.K.Berner and R.A.Berner, The global water cycle: Geo-chemistry and Environment.  

Prentice-Hall,1987. 



C - 35 

 

Synthesis and Thermal Studies of Mixed Metal Complexes of Co(II), Ni(II) and 

Cu(II) with Hydrazine 

R. Parkavi, S. D. Pavanandini, S. Poomani, Prapti. B 

Supervisor: Dr. N. Arunadevi 

ABSTRACT 

Bimetallic hydrazine complexes with transition metal ions such as Ni(II), Co(II) & Cu(II) with 3-

hydroxy-2-naphthoic acid were  prepared and characterized. All the complexes were prepared at pH 

7-9 with molecular formula N2H4(NiCo{(3-O)(2-COO)C6H10}2).2H2O & N2H4(NiCu{(3-O)(2-

COO)C6H10}2).2H2O. Infrared spectra indicates the bidentate nature of acid and bidentate bridging 

nature of hydrazine moieties. Thermal decomposition of the complexes were studied from room 

temperature to 800° C, which shows that all the complexes undergoes decomposition, leading to 

metal oxides as final residue. The metal complexes were converted into corresponding nano metal 

oxides and characterised by using EDAX studies. 

Keywords: Bimetallic complex, Nickel, Cobalt, Copper, Hydrazine, IR, UV, TG-DTA and EDAX 

 

INTRODUCTION 

The hydroxy naphthoate ion has a variety of dentation modes in which both carboxylate and phenolic 

oxygen atoms participate. Among the polyamines, hydrazine, N2H4,which is a  diamine, plays major 

role in co-ordination chemistry due to the presence of lone pair of electrons on each nitrogen atoms. 

It acts as a neutral, mono or bidentate bridging ligand leading to formation of polymeric complexes. 

The reducing property and the lack of thermal stability of hydrazinium salts differentiate them from 

ammonium salts. Salts of N2H6
2+

 are also known with strong acids.  

  

EXPERIMENTAL PROCEDURE 

To the known weight of 3-Hydroxy-2- Napththoic Acid (0.188g, 0.01 mol) known volume of 

hydrazine hydrate (2 mL, 0.04 mol) and 40 mL of water was added, stirred well and heated on a hot 

water bath at 60-65°C for one hour. To the clear ligand solution at pH 9 was added with stirring, the 

aqueous solution of Nickel nitrate (0.261gm, 0.01 mol) and cobalt nitrate (0.291gm, 0.01 mol) in 
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20mL of distilled water for Ni-Co complex and the aqueous solution of Nickel nitrate (0.291gm, 0.01 

mol) and Copper nitrate (0.199 gm, 0.01 mol) in 20mL of distilled water for Ni-Cu complex. It was 

kept as such for two days. A poly crystalline substance was obtained and it was filtered using 

Whattman filter paper. The light green coloured complexes thus obtained was washed with alcohol 

and dried. 

Results and Discussion 

 Analytical Data 

Estimation of Hydrazine and Metals 

The composition of hydrazine and different metal like Nickel, Copper, Cobalt where found by 

volumetric titration using suitable solvents and reagents. 

Table 1. Analytical data of the Complexes 

S.No Complex Colour Yield % Hydrazine % Metal 

Obsd. Calcd. Obsd. Calcd. 

1 N2H4(NiCo{(3-O)(2-

COO)C6H10}2).2H2O 

Green 75 11.80 11.26 11.2 10.6 10.31 9.4 

2 N2H4(NiCu{(3-O)(2-

COO)C6H10}2).2H2O 

Green 90 10.92 11.21 11.6 9.4 10.2 9.8 

 

 Infrared Spectroscopy 

The presence of N-N, M-O, and O-H was confirmed by IR spectra, with their characteristic stretching 

frequency. 

 

 

 

 

 

 

 

                                Ni-Co                                                                      Ni-Cu 
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 UV Spectroscopy 

UV spectra confirms the presence of octahedral geometry of both the complexes. 

 

 

 

 

 

                                   Ni-Co                                                                Ni-Cu 

 TG – DTA 

 

 

The TG-DTA shows three steps degradation pattern namely, Dehydration, Decomposition of 

Hydrazine and formation of mixed metal oxide. 

  

 

 

 

 

 

 

                                   Ni-Co                                                                Ni-Cu 

 

 EDAX 

   

 

  

 

 

 

                              Ni – Co                                                     Ni - Cu 
 

 

OUTCOMES 

Transition metal ions yields neutral hydrazine complexes at pH 7-9 with formula 

N2H4(NiCo{(3-O)(2-COO)C6H10}2).2H2O & N2H4(NiCu{(3-O)(2-COO)C6H10}2).2H2O. The 

insoluble nature of both the complexes suggests a polymeric structure via hydrazine moieties. 

Analytical data confirms the formulation of complexes. IR spectra indicates the bidentate nature of 

acid and bidentate bridging nature of hydrazine moieties. The TG-DTA analysis shows the 
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degradation pattern of complexes with formation of metal oxide as final residue. UV spectra confirms 

the octahedral geometry of metal ions. EDAX studies confirm the presence of mixed metals in the 

complex. 

 

BENEFITS 

1. We have presented a poster on the topic “Synthesis and Thermal Studies of Mixed Metal 

Complexes of Co(II), Ni(II) and Cu(II) with Hydrazine” at PSGR Krishnammal College for 

Women.  

2. These mixed metal complexes can be used as drugs in Pharmaceutical Industry. 
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HETERO BIMETALLIC Ni(II)/Zn(II) COMPLEXES WITH COMPARTMENTAL SCHIFF 

BASES AND TRIPHENYLPHOSPHINE AS CO-LIGAND: SYNTHESIS, 
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ABSTRACT 

Two new bimetallic complexes NiZnC22H14N4S2O2PPh3 and NiZnC26H16N4S2O2PPh3 has 

been synthesized and characterized using various spectral techniques like FT-IR, electronic, EDAX 

and SEM images. The bimetallic complexes were undergone thermal decomposition to get bimetallic 

oxide. The SEM images of the complexes and the oxide formed were compared. 

Keywords: Heterobimetallic, Ni(II)/Zn(II), compartmental Schiff bases, antimicrobial, thermal 

decomposition 

Introduction 

Synthesis and characterization of di and polynuclear 3d metal complexes have attracted the 

attentions of material scientist since long for their potential uses in non-linear optics, biological 

modelling application, magnetism, catalysis, opto-electronic devices, molecular architectures etc., 

Nickel(II) have been extensively used in preparing such complexes probably because its flexibility 

in attending varieties of geometries viz. square planar, square pyramidal, trigonal bipyramidal, 

octahedral etc., with coordination numbers ranging from 4 to 6 
[7–10]

. On the other hand, zinc is the 

second most abundant 3d metal in the human body and is an essential cofactor in many biological 

processes. Zinc(II) with d
10

 electronic configuration may also adopt varieties of geometries with no 

CFSE in any geometry. Schiffbases are condensation products of primary amines with carbonyl 

compounds, namely aldehydes or ketone, and were first reported by Schiff in 1864. The 

common structure of these compounds is the azomethine group with a general formula R-

CH=N in which alkyl, aryl, cycloalkyl or hetero-cyclic groups may be substituted. Several 

studies showed that the presence of a lone pair of electrons in the sp
2 

hybridized orbital of 

nitrogen atom of the azomethine group is of considerable chemical and biological importance. 

The C=N linkage is essential for biological activity, such as antibacterial, antifungal, 

anticancer, and antimalarial
(16)

.In the present work, we have used two compartmental Schiff bases 
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to prepare two hetero bimetallic nickel(II)/zinc(II) complexes. Herein, we would like to report the 

synthesis, characterization, two new hetero-dinuclearnickel(II)/zinc(II) complexes and bimetallic 

oxide which was prepared by thermal decomposition of the complex
[1-6]

. 

EXPERIMENTAL 

Materials and Methods 

Ni(SCN)2(PPh3)2was prepared in laboratory following the literature method. All other materials 

were commercially available, reagent grade and used as purchased from Sigma-Aldrich without 

further purification. 

Synthesis of bimetallic complex derived from diamine 

Salicylaldehyde (0.244ml) and o-phenylenediamine(0.108g) was dissolved in methanol and 

refluxed for 1h.  Zinc acetate dehydrate (0.219g) was added and kept for stirring about 15 min, 

bis(triphenylphosphine)dithiocyanatonickel(II) was added and refluxed for 2 h. After completion 

of the reaction the complex obtained was filtered, washed with ether, and dried. 

Synthesis of bimetallic oxide 

The synthesized bimetallic complexes were thermally decomposed to prepare its oxide and 

explore its applications as nanometal oxides. The complex 1 was taken in a silica crucible and 

heated for 4 hours in muffle furnace at 600C. The resulting bimetallic metal oxide is characterized 

using EDAX and SEM images. 

RESULTS AND DISCUSSION 

The synthesized complexes are insoluble in water, but soluble in organic solvents such as 

ethanol, methanol, DMSO, DMF.    All the complexes are stable at room temperature and are 

brightly coloured. Analytical data indicated that the complexes are formed as bimetallic formed 

due to self-assembly. The various characterization techniques used are Conductivity measurements, 

FT-IR, UV-Visible, EDAX, SEM. The molar conductance values of the complexes in DMSO at 10
-

3
M concentration are in the range of 40 Scm

2
mol

-1
.The appreciable molar conductances for the 

complexes suggest that they are 1:1 electrolytes
[7]

.  
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EDAX analysis
 

The proposed geometry of the complexes is further confirmed from the EDX analysis. And 

the EDAX spectra of the complexes 1 is given in Fig 1 respectively. The calculated values and the 

values from EDAX are in good agreement and hence the empirical formula of the complexes 1 and 

2 are NiZnC22H14N4S2O2PPh3 and NiZnC26H16N4S2O2PPh3 respectively. The EDAX spectrum of 

the bimetallic oxide shows the peaks of only Ni, Zn and O peaks showing the complete 

decomposition of the organic moiety in the synthesized metal complexes.  

 

 

Fig. 1: EDAX Spectrum of complex 1 

FT-IR Spectra 

The IR spectra of the metal complexes in order to study the binding modes of the Schiff base 

ligands to metal. A medium sharp band between 1600 and 1598cm
-1

 for complex 1 and 2 are due to 

the azomethine(>C=N-) stretching frequency. It proves that azomethine nitrogen is co-ordinated to 

the metal. The (C-O) stretching frequency of the complexes range between 1163 to 1189cm
-1

. This 

shows that phenolic OH group is involved in the coordination after deprotonation. In addition, 

(N=C=S) band appeared in the complexes at 2075cm
-1

 which is shows that the thiocyanate group 

present in the precursor also appears in the synthesized bimetallic complexes. The bimetallic 

transition metal complexes show strong vibrations in the range 655-698, 1084-1107 and 1440-1458 

cm
-1

 which are attributed to the triphenyl phosphine fragments
[8-10]

. 

 

SEM images 

         The structural studies of the complexes are also supported by scanning electron microscope 

as shown in the figures. SEM images were taken for the characterization of the morphology, size 
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and morphology structure of the synthesized bimetallic complexes and the bimetallic oxides. The 

SEM image of metal complexes indicates the presence of well-defined crystals free from any 

shadow of the metal ion on the surface.  The bimetallic complexes show a crystalline surface 

whereas the synthesized metal oxide shows a rough surface. Fig. 2 shows the SEM images of the 

complex 1 at different magnifications. From the surface studies, the formation of the bimetallic 

oxide is confirmed, since the crystallinity present in the bimetallic complex is disappeared and 

SEM images shows a rough surface
[11-13]

. 

 

                                                   Fig. 2: SEM images of Complex 1 

OUTCOMES 

   The synthesized bimetallic complexes can be used for pharmacological applications 

and the bimetallic oxides can be used as catalysts and drug carriers in future. 

 

BENEFITS 

In this study, a new bimetallic complexes has been synthesized and characterized using 

various spectral techniques like FT-IR, electronic, EDAX and SEM images The bimetallic 

complexes were undergone thermal decomposition in muffle furnace to get bimetallic oxide. The 

current state-of-the-art of the synthetic methods for these materials and their application in the 

broad field of removal of contaminants of water, heterogenous catalysis, including multiphase 

systems, hydrogenation, dehydrogenation, functionalization reactions can be carried out in future. 
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 ABSTRACT 

Two Cr(III) complexes were prepared by the reaction of  Schiff Base ligand which is synthesised by 

the condensation of  salicylaldehyde and ortho phenylenediamine, with chromium sulphate salt in 

equimolar ratio. The synthesised complexes and ligands :were characterized by IR , UV spectral and 

thermal analysis. The value of the molar conductance of the complexes revealed that the complexes 

was non electrolytic in nature. On comparing the spectral data of the ligand and complexes, it was 

confirmed that the ligand coordinated to metal through NNO donor fashion to the metal. The 

synthesised compounds were screened against  anti bacterial and anti fungal studies. The complexes 

exhibit good antimicrobial activity. 

INTRODUCTION: 

 Schiff bases complexes of chromium(III) was found to enhance insulin activity and insulin 

derivatives with the same was found to exhibit higher activity in glucose metabolism in animal 

models when compare to insulin or other derivatives. 

EXPERIMENTAL WORK: 

                                   

          

                                        

Ortho phenylenediamine              Salicylaldehyde          bis-2-hydroxybenzylidine-N,N-phenylenediamine            

 

Ortho phenylenediamine              

NH2

NH2

+

CHO

OH

1

NN

HCCH

OH HO

NH2

NH2

+

CHO

OCH3

2

NN

HCCH

OCH3 H3CO
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Anisalicyaldehyde        bis-2-methoxybenzylidine-N,N-phenylazomethine                        

                                                                                                                                                                                                                                                                

 

                                      

           + Cr (III) salt --------- > 

 

+ Cr (III) salt                         Chromium (III) Complex (1B) 

 

RESULT AND DISCUSSION  

IR Spectrum 

         

        

  

                                 

 

 

 

 

 

 

 

Figures of IR spectrum and UV spectrum of Complex 1A and 1B 
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TGA CURVE 

                     

 Fig 5: complex1A        Fig 6: complex 1B                                                                          

 

Antibacterial Studies of Complexes (Std : Gentamycin) 

                                   
SA (100 µg-15.0mm)                                                    BC (100 µg-12.5mm) 
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Antifungal Studies of Complexes (Std: Chlotrimazole) 

                

      CA (100µg-12.5mm)     AF(100µg-15mm) 

 

OUTCOME 

Hitherto novel complexes (1A) and (1B) were synthesised and confirmed by spectral and analytical 

data. Anti bacterial and anti fungal studies were exhibit activity comparerd to std.    
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A GREEN AND SIMPLE ONE POT SYNTHESIS OF FLUORESCENCE   C-

DOTS FROM SYZYGIUM CUMINI 

 
T.Sobana, S.Sowmya, R.Sruthi, M.Suryaprabha, V.Susanthika,  

Supewrvisor:  Dr. P. Amutha
*
 

 

ABSTRACT 
C-dots are new class of carbon materials with size ranging below 10nm. Due to the tunable 

fluorescence properties of CDs, it finds application in biomedicine, optronics, catalysis and sensing. 

Keeping in view of these properties we have synthesized eco-friendly C-dots by a cost effective 

hydrothermal carbonization methods from Syzygium Cumini. The synthesized C-dots were 

characterized by UV-visible, photoluminescence, SEM with EDX and FT-IR spectral techniques. 

Sensitivity of CDs towards sensing Cr
6+

 was also analyzed based on fluorescence “turn off” 

technique. 

Key Words: CDs, green synthesis, photoluminescence 

INTRODUCTION 

 Carbon Quantum Dots (CQDs, C-dots or CDs) are small carbon nanoparticles less than 10nm 

in size with surface passiveness. CQDs were first discovered by Xu and co-authors. CQDs have been 

extensively investigated especially due to their application in biomedicine, bioimaging, cell labeling, 

and drug delivery. The properties of CQDs include High stability, Good conductivity, Low toxicity, 

unique excitation dependent fluorescence, Superior bio compatibility etc. At present, variety of 

methods have been developed to prepare fluorescent C-dots, including laser ablation [1,2], 

electrochemical oxidation[3,4], combustion/thermal [5,6], and microwave heating [7,8]. Herein we 

report simple eco-friendly safe, cost effective hydrothermal carbonization methods of synthesis of C-

dots from Syzygium cumini.  

 Chromium contamination brought by various industrial revolutions such as electroplating,   

textile dyeing, leather tanning, mining, and wood preserving. In contrast to other valence states of 

chromium, Cr
6+

 is highly toxic and carcinogenic in nature due to its higher oxidation potential, 

smaller size and greater mobility. The fascinating properties CDs prompted us to report the green 

synthesis of CDs and its application in sensing Cr
6+

 ion. 
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EXPERIMENTAL  

1. Synthesis of CDs 

Carbon Dots were synthesized by hydrothermal treatment of Syzygium cumini in ethanol. In a 

typical procedure 40ml of juice is mixed with 30 ml of ethanol and the mixture is transferred into 

auto clave and heated at150℃ for 150 minutes. The solution was washed to remove un reacted 

organic molecules. Then excess acetone was added to solution and centrifuged. The deposit formed 

the Carbon Nano particles. 

2. Synthesis of N-doped carbon dots: 

N-CDs were synthesized from hydrothermal treatment of Syzgium cumini in ammonia.   In a 

typical procedure 30 ml of juice is mixed with 1 ml of ammonia and the mixture was transferred into 

autoclave and heated at 180℃ for 5 hours. The solution was centrifuged at high speed for 30 minutes. 

3. Cr
6+ 

detection 

                Cr
6+

 detection was performed at room temperature in aqueous solution. 10 μL solutions of 

different metal ions (1 x 10
-3 

M) were mixed in 2 mL aqueous solution of CQDs. The solutions were 

mixed thoroughly and then fluorescence spectra were recorded immediately. The fluorescence 

emission intensities for all the metal detection experiments were recorded at 360 nm excitation 

wavelength. Experiments for sensitivity and selectivity of Cr6+ were repeated for three times. 

4. Characterization of CDs 

Fluorescence spectra of CDs were recorded in JASCO flourimeter. UV-visible absorption 

spectrum of the carbon dots in aqueous solution is recorded using a UV spectrometer (LAB INDIA 

UV 3000). SEM (Scanning Electron Microscopy) analyses were acquired using eZAF Smart Quant. 

FTIR spectrum was recorded on SHIMADZU IR spectrometer. 

RESULT AND DISCUSSION 

Syzygium cumini is a huge evergreen tree that is well known in Ind-o-Pak. It is scientifically 

named as Eugenia jambolana or Syzygium cumini. It also contains ascorbic acid, gallic acid and 

elements like carbon, oxygen, potassium. Syzygium cumini fruits were used as a precursor for 

synthesizing water-soluble Carbon Dots (CDs) and N-doped carbon Dots (N-CDs). The synthesized 

simple CDs were further characterized.  
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CHARACTERIZATIONS OF CDS: 

FT-IR  Studies: 

FTIR spectra were displayed in the absorption peaks at 3396.79, 1687.79, 1602.91, 1288.50, 

1208.46 cm-1 indicated the presence of -OH, C=O, C=C, C-O-C, C-O, bond stretching, indicating the 

existence of carboxyl group. 

Absorption & Luminescence studies: 

The absorption and fluorescence spectra. The peak of CDs was observed in the UV with maximum 

absorption at 283nm. This is attributed to the π-π* transition of C=O bond and n-* transition of C=C 

and C=O bond.  

 

 

 

 

                                                                                   

 

Fig.1.Fluorescence spectra of CDs                     Fig. 2. Fluorescence spectra of CDs at different 

excited wavelength 

 Fluorescence Property at Different Excitation Wavelength: 

On exposure to UV light synthesized CDs show blue luminescence. When the excitation 

wavelength was varied from 280-400nm with 20nm increment the fluorescence maximum was 

shifted from 400-438nm shown in Fig.2.      

SEM and EDAX Studies:  

       The synthesized CDs contain 24.29% of carbon, 63.32 % of oxygen and minor amount of 8.47 % 

potassium. From Fig.3, it is also obvious that CDs have irregular shape with surface roughness. 

  

 

 

                

Fig.3.EDX of CDs                                                     Fig.4.SEM image of CDs 
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Characterization of N-CDs 

Absorption and Luminescence Studies of N-CDs: 

N-CDs showed a peak at 273 nm which is attributed to π-π* transition and a shoulder at 320 

nm which is due to n-* transition. Fig.5 represents the fluorescence spectra at different excited 

wavelength.  

 

 

 

 

 

Fig . 5 Fluorescence Spectrums of N-CDs at Different Excitation Wavelength: 

SEM and EDX Studies of N-CDs: 

Fig- 6 represents the scanning electron microscopy image of N-CDs that were recorded to 

show the surface morphological changes occurring on the CD‟s due to nitrogen doping. It is obvious 

from the image that the N-CDs have sphere like structure. 

 

 

                                           

 

      

 

 

 

Fig. 6 SEM-EDAX images of N-CDs 
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CHROMIUM ION DETECTION: 

Fig.7 clearly reveals an obvious decrease in PL intensity of Cr
6+

in presence CDs. 

    

 

 

 

 

            

 

 Fig.7 Cr
6+ 

detection 

Outcomes: 

 The present study represents a low-cost, facile, hydrothermal synthesis of CDs from Syzygium 

cumini.  

 The synthesized CDs emit intense bright blue fluorescence when exposed to UV light. 

Synthesized N-CDs was applied for sensing Cr
6+

 ions in different concentrations using 

fluorescence “turn off” technique. 

 The fascinating properties CDs like high stability, unique excitation dependent fluorescence 
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ABSTRACT: 
 

Copper nanoparticles were biologically synthesized using neem leaf (Azadirachta indics) extract 

and Fehling solution. Pani/Cu composite was synthesized by three different polymerization 

methods namely mechanical mixing, microwave assisted, interfacial polymerization. SEM images 

showed that copper nanoparticles were formed in the range of 50 nm. It also shows PAni/Cu 

composite‟s nanosructure was shaped in a flower like, needle like and rod like shapes with 

diameters in the range of 30-60 nm. EDAX data confirms the incorporation of Cu in the polymer 

matrix. The nanoparticles were analyzed using UV, FT-IR, SEM , GPC and conductivity 

measurements. The results of conductivity measurements show that the composite synthesized 

using microwave assisted method has the highest conductivity. 

 

INTRODUCTION: 
 
Nanostructures are of great interest because of their unique properties such as optical property, 

magnetic property, catalytic property etc, which is mainly due to their high surface to volume ratio 

and high fraction of surface atoms. When the particle size is reduced to nanometer range, it 

behaves completely different from the bulk material which has a profound impact on its property. 

Polyaniline (PAni), a stable inherent conducting polymer whose conductivity can be controlled 

over 10 orders of magnitude by changing the environment of the material. 
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OUTCOME: 
The present work, aims at the study on the effect of copper on the structure and 

property of polyaniline, based on the method of polymerization and the following 

conclusions were drawn from the study. 

 Copper nanospheres prepared form a green route using neem leave extract as a 

reducing agent was incorporated into the PAni matrix via three different 

polymerization methods. 

 SEM images showed that nanostructure of the PANI was formed in Flower-like, 

needle-like and rod-like with diameter of 30 - 60 nm. Copper nanoparticles were 

hormogeneously dispersed in the polymer matrix. 

 Electrical measurement showed increase in conductivity of the compositesdue to the 

Cu incorporation into the polymer. 
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ONE POT MICROWAVE ASSISTED GREEN SYNTHESIS OF 

SUBSTITUTED 3,4-DIHYDROPYRIMIDINONES AND THEIR ANTI 

BACTERIAL ACTIVITY 
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Supervisor: Mrs.R.Revathi 

ABSTARCT 

Quinoline and pyrazolo substituted 3,4-dihydropyrimidine-(1H)-2ones were prepared 

using Biginelli reaction by microwave reaction at 400W for 5-7mins under neat condition. 

The functional groups of the synthesized compounds were confirmed using FT-IR spectra. 

The absorption and emission properties of the products were characterized by UV-Visible 

and Emission (PL) spectrophotometer. The antibacterial activities were evaluated by gram 

positive (Staphylococcus Aereus, Bacillus cereus) and gram negative (Escherichia coli, 

Salmonella Typhi) bacterial strains. 

Key Words: Multicomponent reactions (MCRs), pyrimidin-(1H)-2-ones, Antibacterial. 

Introduction 

Heterocyclic chemistry is the one of the most important branches in organic chemistry 

because of the obvious applications of compounds derived from heterocyclic rings in 

pharmacy, medicine, agriculture and in other fields. Among which multicomponent reactions 

(MCRs) have been frequently used in organic synthesis to generate new molecules having 

diverse pharmaceutical application. By this approach, Biginelli reaction is preferred for the 

synthesis of highly potential biologically important substituted pyrimidinone. It is a 

multicomponent acid catalyzed cyclocondensation and involves the reaction between ethyl 

acetoacetate (ester), aldehyde and urea derivatives. Hence multicomponent reaction under 

catalyst free by microwave-assisted organic synthesis (MAOS) is used to improve the 

reaction efficiency and course time of the reaction. 

Experimental 

The reactions were carried out by light irradiation of the three components namely 5-chloro-

3-methyl-1-phenyl-4,5-dihydro-1H-pyrazol (0.024mole) and  6,8-dimethyl-2-chloro-3-formyl 

quinoline(0.024mole) in combination with acetyl acetone (0.027mole) and urea (0.024mole) 
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at 400W for 5-7 min under neat condition.  After completion of the reaction, the mixture on 

cooling gave a solid mass and the crude products were purified by column chromatography 

technique. The functional groups of the two products were confirmed by FT-IR spectral 

characterization. The two reaction schemes were shown as follows, 

COOC2H5H3C

O O

ethyl acetoacetate

+ H2N NH2

O

urea

5-7min
+

N
N

H3C CHO

Cl

5-Chloro-3-methyl-1-phenyl-4,5-dihydro-
1H-pyrazole-4-carbaldehyde

MV-400W

 

N
N

H3C

Cl

NH

NH
H3COC

O

5-Acetyl-4-(5-chloro-3-methyl-1-phenyl-4,5-dihydro-1H-pyrazol-4-yl)-3,4-dihydropyrimidin-2(1H)one

N

H3C

CH3

CHO

Cl + COOC2H5H3C

O O

ethyl acetoacetate6,8-dimethyl-2-chloro
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+ H2N NH2

O

urea

MW Irradiation/ 400w / 5-7min

N Cl
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H

NH

H3C

CH3
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O

4-Acetyl-6-(2-chloro-6,8-dimethyl-quinolin-3-yl)-3,4-dihydropyrimidin-2(1H)-one

Scheme 1

Scheme 2  
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Results and Discussion 

 

FT-IR spectra   

     

    

 

             

           

 

 

 

 

                      

 

 

 

 

 

 

 

 

                     

 

 

 

 

 

 

The pyrazolo product showed peaks for C-Cl (762 cm
-1

), CONH (1671 cm
-1

), COCH3 at (1730 

cm
-1

) and quinolino pyrimidinone showed peaks for C-Cl (785cm-
1
), CONH (1684cm

-1
), COCH3 

(1745 cm
-1

), C-OH 1041 (cm
-1

) 

 UV-Visible spectra analysis 

UV absorption spectrums of the synthesized compound have been shown in Fig. (3& 

4). The compounds have been dissolved in ethanol and the spectra were recorded in the 

wavelength region between 200-900 nm. The maximum absorption peak obtained at 293nm 

N
N

H3C

Cl

NH

NH
H3COC

O

N Cl

N
H

NH

H3C

CH3

COCH3
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for 5-Acetyl-4-(5-chloro-3-methyl-1-phenyl-4,5-dihydro-1H-pyrazol-4-yl)-3,4-dihydro-1H-

pyrimidin-2-one. Whereas for the compound 4-Acetyl-6-(2-chloro-6,8-dimethyl-quinolin-3-

yl)-3,4-dihydro-1H-pyrimidin-2-one, the absorption maximum observed at 313 nm. 

UV-Visible absorption spectra: 

 

Fluorescence spectral analysis: 

     The product, 5-Acetyl-4-(5-chloro-3-methyl-1-phenyl-4,5-dihydro-1H-pyrazol-4-yl)-3,4-

dihydro-1H-pyrimidin-2-one has been excited at 293 nm and the resulting emission maximum 

was observed at 371 nm and for 4-Acetyl-6-(2-chloro-6,8-dimethyl-quinolin-3-yl)-3,4-

dihydro-1H-pyrimidin-2-one  has been excited at 313 nm and the resulting emission spectra 

is emission maximum was observed at 462 nm in the visible region.
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Antibacterial activity 

Antibacterial activity of the prepared two products were evaluated against  two gram 

+Ve and gram –Ve bacterial strains.Product 1 (5-Acetyl-4-(5-chloro-3-methyl-1-phenyl-4,5-

dihydro-1H-pyrazol-4-yl)-3,4-dihydro-1H-pyrimidin-2-one) shows maximum zone of 

inhibition for gram +ve bacteria Bacillus Cereus whereas the Product 2 (4-Acetyl-6-(2-

chloro-6,8-dimethyl-quinolin-3-yl)-3,4-dihydro-1H-pyrimidin-2-one) showed maximum zone 

of inhibition for Staphylococcus aureus strain. 

 

Compound 

Code 

Gram –ve 

bacteria 

Gram –ve 

bacteria 

Gram +ve 

bacteria 

Gram +ve 

bacteria 

Escherichia Coli Salmonella typhi 
Staphylococcus 

aureus 
Bacillus Cereus 

1 12 14 22 21 

2 19 15 19 22 

 

Outcomes 

 The potential pyrazolo and quinoline substituted 3,4-dihydropyrimidinones 

have synthesized by simple one pot microwave assisted green synthesis 

method. 

 The products were synthesized with maximum yield with less course of 

reaction time. 

 The synthesized two compounds showed notable activity towards gram 

positive and gram negative bacterial strains. 

Applications 

 The titled products and their derivatives can be further screened for molecular 

modeling, anti inflammatory, antioxidant and anticancer evaluation.   
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DEPARTMENT OF BOTANY 

ISOLATION, IDENTIFICATION AND CHARACTERIZATION 

OF ENDOPHYTIC FUNGI FROM ORCHIDS OF DENDROBIUM 

AND BELLARIA sp. 

Jaya Shalini.D,Kavipriya.K, Prema Latha.N, Sharly.C   

Supervisor: Dr. C.  Krishnaveni 

 INTRODUCTION 

          Orchids are Monocotyledons plants and taxonomically belong to the Family Orchidaceae. 

There are 15000 to 25000 of species distributed all around the world, mostly can found in 

tropical environment. Apart from mycorrhizas, little is known about endophytic fungi in orchids. 

Endophytic fungi are metabolically versatile and serve as a source of novel natural products of 

pharmaceutical and agricultural value. Orchids consists of many non- mycorihizal fungi in 

leaves, studies on such fungi especially in tropical and sub- tropical orchids  are lacking. 

METHODOLOGY 

         Orchid plants have higher medicinal values such as curing visionary problems, increasing 

the immunity etc. Hence two orchids was selected and identified such as Dendrobium and 

Bellaria sp. Then endophytic fungi from leaves of Dendrobium , Bellaria species was cultured in 

PDA medium and isolated. Based on the morphological characters the endophytic fungi from 

two species were identified and the DNA from Xylaria fungi was sequenced. 

RESULT 

TABLE 1: 

ORCHID PLANT 

Orchids Habitat Ooty Flora ,Katteri,Coonoor,Nilgiris,Dt 

Orchid 

Binomial name 

  Dendrobium sp.   Bellaria sp. 
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Organs used Leaves Leaves 

Orchid growth  habit Terrestrial  Terrestrial 

Isolation method  Surface sterilized tissues Surface sterilized tissues 

Identification method Morphological character  Morphology character 

Fungal  group Endophyte  Endophyte 

 

TABLE 2: 

MORPHOLOGICAL IDENTIFICATION OF ENDOPHYTIC FUNGI FROM ORCHID 

PLANTS: 

Name of the endophytic 

Fungi 

Fusarium sp., Xylaria sp.    

Westerdikella sp. 

        

             Peniciilium sp. 

Fungi isolated part                   Leaves                Leaves 

Colony diameter 

(in CM, after 2 weeks) 

        

                   3 cm 

 

                    2cm 

Colour of the colony White,then black in             

centre,inmature 

                   Green 

Colony morphology Aerial mycelium abundant  

Aerial mycelium abundant 

Colony margins Circular but irregular when 

matured 

               Entire, circular 

Stromated production and 

morphology 

 

                     present 

 

                    Absent 

Anamorph morphology 

(Conidia and Conidiophores) 

  

                     present 

 

                     Present 

 

 

 

 

 



 

B 3 

 

 

Table:3 

       Observation            Xylaria          Penicillium 

 

 

      Leaves used 

                       

 

 

      2 week growth 

  

 

 

   

 

     Fruiting bodies 

 

 

 

 

 

 

Structure of conidia 
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DNA Band: 

 

 

OUTCOME 

              This study summarizes, the two endophytic fungal cultures from two different orchid 

species, Dendrobium sp. and Bellaria sp. using PDA medium as a substratum for the fungi. It 

was incubated at the room temperature and they were sub cultured to maintain the purification. 

Then the fungal organisms were identified as xylaria sp. and penicillium sp. based on their 

morphological characters. The colour, shape, structure, conidiophores of the two fungus were 

observed and tabulated. 
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IMPACT OF WATER POLLUTION ON THE GROWTH AND 

NUTRITIONAL COMPONENTS OF DIFFERENT GREEN 

LEAVES 

Elakkiya, D., Keerthana, R., Monika, R., Ragavi, K.K., Yuvarani,T.  

Supervisor: Dr. M.  Kamalam 

  ABSTRACT 

Greens are dark green leafy vegetables belonging to the family Amaranthaceae.  It has 

nutritional, antioxidants and anti-cancer properties. Green leaves are rich in dietary fibre and ion 

content and hence it benefits in weight reduction.  It also has vitamin A and vitamin K which is 

essential for normal eye sight and bone health. Regular consumption of greens can prevent 

anemia as it is an excellent source of iron. This mineral is particularly important for menstruating 

women and adolescents. Now a days most of the greens are cultivated in polluted environment.  

The contaminated water and soil constitute a major healthy risk to the local population. The 

contaminated soil and water may also contain carcinogenic chemicals. Certain heavy metals in 

low concentration are required for some organism to exist, but the high concentration of those 

metals may lead to bioaccumulation of metals in plants. Thus, to consider all these problems, the 

present study is undertaken to analyze the impact of different polluted water on the growth of 

different green leafy vegetables such as Amaranthus aritis (Arakkeerai), Amaranthus blitum 

(Mulakkeerai),  Spinacea oleracea (Palakkeerai) and Amaranthus gangeticus (Thandukkeerai). 

INTRODUCTION 

Plants have been utilized as a source of nutrition and healthcare products since ancient 

times. Especially, spinach is very healthy and nutritious. Greens are dark green leafy vegetables 

belonging to the family Amaranthaceae.  It has nutritional, antioxidants and anti-cancer 

properties. Green leaves are rich in dietary fiber and ion content and hence it benefits in weight 

reduction.  It also has vitamin A and vitamin K which is essential for normal eyesight and 

bone health. Regular consumption of greens can prevent anemia as it is an excellent source of 

iron. This mineral is particularly important for menstruating women and adolescents. Excessive 
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fat deposition can cause thickening of the human artery wall resulting in Artherosclerosis.  Heart 

attacks are caused due to the hardening of the artery walls. Greens are rich in Lutein content 

which prevents heart attack.  

Objectives: 

 To study the quality of water samples collected from different water sources. 

 To study the effect of soil and water samples on the growth of  selected green varieties 

 To evaluate the nutritional factors of green leaves. 

 To analyze the toxic heavy metals accumulated in the water as well as leaves.  

METHODOLOGY 

           The four different green varieties were selected and grown in three different soil 

mixtures.  The plants were irrigated with polluted water collected from four different sources. 

Sample collection 

 The polluted water samples were collected from in and around of Coimbatore. The 

samples are: 

1. Control (Tap Water) 

2. Automobile Washings 

3. Pond water 

4. Rust water 

5. Dye water 

Potting Mixture 

Three different potting mixtures were used in this study. They are 

1. Red soil 

2. Red soil+ Vermicompost 

3. Red soil+ Farmyard manure 
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Plants used for the study 

S. No Name of the plants Tamil Name 

1 Amaranthus aritis Arakkeerai 

2 Amaranthus blitum Mulakkeerai 

3 Spinacea oleracea Palakkeerai 

4 Amaranthus gangeticus Thandukkeerai 

 

Water quality analysis 

Physico-chemical characteristics  

The sample was characterized for different physico-chemical parameters such as pH and 

Electrical Conductivity (EC), Total Solids (TS), Total Dissolved Solids (TDS), Biological 

Oxygen Demand (BOD) and Chemical Oxygen Demand (COD), using standard methods of 

APHA (American Public Health Association 2012). 

Soil analysis 

The soil samples were analyzed for nutrients at soil testing laboratory, Coimbatore. 

Heavy Metal studies 

The water samples and the plants were used for heavy metals analysis. The digested 

samples were used to analyze the heavy metals like lead, chromium, nickel and cadmium using 

Atomic Absorption Spectrometer (Model - Perkin Elmer Analyst 200). 

RESULT 

Soil Analysis 

The selected three soil samples were analyzed for their EC, pH and soil macronutrients. The EC, 

pH, Nitrogen and Potassium were found to be higher in the mixture of soil with farmyard manure 

followed by soil with vermicompost. Phosphorus was found to be high in soil with 

vermicompost than other two types of soil (Table 1). Potassium was found to be present high in 

selected three types of soil. Red soil mixed with farmyard manure increases the level of Nitrogen 

and potassium.   
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Table 1:Soil Analysis 

S.No Parameters studied Red soil Red soil+ vermi 

compost 

Red soil + farmyard 

manure 

1 EC (mS/cm) 0.24 0.37 0.44 

2 pH 5.48 6.10 6.17 

3 Nitrogen (Kg/acre) 116 118 124 

4 Phosphorus (Kg/acre) 8.7 8.9 8.0 

5 Potassium 

(Kg/acre) 

240 242 249 

Phytochemical studies 

Estimation of carbohydrates and proteins 

 The quantitative estimation of carbohydrates was found to be high in the plants treated 

with tap water (control) in all the soil types followed by pond water (Fig.1). The plants grown in 

the mixture of red soil and vermicompost showed high amount of carbohydrate content. 

Amaranthus aritis  and Spinacea oleracea showed 1450 µg/g of carbohydrate content.   

Fig.1. Estimation of Carbohydrates 

 

  

The quantitative estimation of proteins showed maximum amount in Amaranthus  blitum (980 

µg/g) followed by Amaranthus gangeticus (950 µg/g ) in the red soil with farmyard manure 
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treated with tap water (Control) (Fig.2).  Plant treated with contaminated water showed 

decreasing level of carbohydrates and proteins. 

Figure 2    Estimation of proteins 

 

Heavy metal analysis 

Heavy metal such as Nickel, lead, cadmium, chromium, zinc and iron were analyzed in all the 

water samples using Atomic Absorption Spectrometer (Table 5). Lead and cadmium was found 

to be high in automobile water. Nickel and iron was found to be 11.7 ppm and 11.5 ppm in rust 

water and dye water respectively. The maximum amount of chromium was found in rust water 

(Table 2).   

Table 2: Heavy metal analysis on water sample 

S.No Name of the 

water samples 

Metals (ppm) 

Nickel Lead Cadmium Chromium Zinc Iron 

1 Control 5.6 1.1 0.3 0.8 0.2 1.50 

2 Automobile 

water 

0.5 4.7 1.5 0.5 0.2 1.80 

3 Pond water 6.5 4.7 0.8 0.8 0.1 3.8 

4 Rust water 11.7 3.8 1.5 1.8 0.2 7.6 
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5 Dye water 3.8 5.5 1.2 1.5 0.1 11.5 

6 Permissible 

level given by 

WHO 

1.63 10 0.2 2.3 1.5 15 

OUTCOME 

The Study was undertaken to evaluate the growth of Amaranthus aritis, Amaranthus 

blitum, Spinacea oleracea and  Amaranthus Gangeticus in red soil mixed with vermicompost 

and farmyard manure. The effect of various contaminated water such as automobile washings, 

pond water, rust water, dye water and tap water (Control) has been tested for plant growth. 

The physicochemical parameters such as EC, pH, TS, TDS, DO, BOD and COD were 

analyzed in the selected water samples.  The results showed that all the water samples showed 

alkaline pH except tap water.  

The quantitative estimation of carbohydrates was found to be high in the plants treated 

with tap water (control) in all the soil types. Plants grown in the mixture of red soil and 

vermicompost showed high amount of carbohydrte content. Amaranthus aritis and Spinacea 

oleracea showed maximum carbohydrate content.  

 The quantitative estimation of proteins showed maximum protein content in Amaranthus  

blitum followed by Amaranthus gangeticus . 

Spinacea oleracea grown in red soil with farmyard manure were analyzed for the 

presence of heavy metals. The results revealed that the nickel, cadmium and iron content were 

found to be high in rust water treated plants but it was below the permissible level. 

Thus, from the above findings, it is concluded that the red soil with farmyard manure 

plays the best part for the growth of plants.  Plants used to accumulate heavy metals.  Nickel 
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content is accumulated in spinach leaves than other heavy metals but it was below the 

permissible level. 
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EFFECT OF BANANA PSEUDOSTEM SAP ON YIELD AND 

QUALITY PARAMETERS OF PULSES 

Aarthy, J. Ashwini, M. Keerthiga , M. Manosangeetha , S. Rathika , K. 

Supervisor: Dr. K. Gajalakshmi  

ABSTRACT 

The banana plant is a large herbaceous flowering plant of the genus Musa. It is one 

of the oldest cultivated plants. Bananas are a major food crop globally and are grown and 

consumed in more than 100 countries throughout the tropics and sub-tropics. It is the fourth 

most widespread fruit crop in the world. Bananas are said to be native to tropical South and 

Southeast Asia. Each pseudostem can only produce a single bunch of bananas. After 

harvesting of these bananas, the pseudo stem dies and great amounts of agricultural residues 

are produced, and dumped in the soil, which, causes environmental pollution. Exploitation of 

waste banana plants will be favorable to the environment and will have profitable economic 

benefits. Since there is no further use of this plant, the present study focused to use this ideal 

agricultural waste material as a biocomposite material in the form of banana sap. 

Banana sap is a clear liquid extracted from the pseudo stem of the banana plant. 

Studies on the chemical composition of the banana sap from pseudo stem such as 

carbohydrates, fiber composition, moisture content and mineral content have been reported.  

INTRODUCTION 

The banana plant is a large herbaceous flowering plant of the genus Musa. It is one 

of the oldest cultivated plants. Bananas are a major food crop globally and are grown and 

consumed in more than 100 countries throughout the tropics and sub-tropics. It is the fourth 

most widespread fruit crop in the world. Bananas are said to be native to tropical South and 

Southeast Asia. Each pseudo stem can only produce a single bunch of bananas. After 

harvesting of these bananas, the pseudostem dies and great amounts of agricultural residues 

are produced, and dumped in the soil which, causes environmental pollution. Exploitation of 

waste banana plants will be favorable to the environment and will have profitable economic 
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benefits. Since there is no further use of this plant, the present study focused to use this ideal 

agricultural waste material as a biocomposite material in the form of banana sap. 

 METHODOLOGY 

 The pH and EC is analyzed for the acidic and alkaline content of the banana sap. 

 Macro nutrients such as nitrogen, phosphorous, potassium and sulphur were 

estimated. 

 Micro nutrients such as zinc , manganese  and iron were also estimated. 

 The nutrient uptake of the plant such as chlorophyll, carbohydrate and protein were 

also estimated. 

 The morphological characters (Root and shoot length) are also observed. 

RESULT 

In this study, attempt was made to evaluate the feasibility application of banana 

pseudostem sap as liquid fertilizer to soil application in increasing yield of green gram and cow 

pea.  The plant height recorded was found significantly higher in the treatment T2(Dipping the 

seeds in banana pseudostem sap),T3(Spraying of banana pseudostem sap),T4(Banana 

pseudostem + cow dung),T5(Banana pseudostem sap+vermi compost)remains. While minimum 

plant height was observed in the treatment T1(Control).Banana sap extracted from pseudostem 

can be used as liquid fertilizer for banana, papaya, sugarcane, etc. Studies indicate that it may 

save 20-40% chemical fertilizer. 

OUTCOME 

  Sustainable agriculture based on environmentally friendly methods, tends to use 

banana pseudostem sap as a tool that enrich plant growth and reduce the use of chemical 

fertilizers. In this way, sap could constitute with greater importance by the agriculturalists. 

The effect on different treatments on grains was significant when compared to control the 

significant growth was analyzed in T3.Among the growth and yield parameters (Shoot 

length, Root length) had positive and significant correlation with yield. 
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EVALUATION PERFORMANCE OF NATURAL SEEDS 

OVER THE SYNTHETIC COAGULANT ALUM FOR 

TREATMENT OF EFFLUENT WATER 

Aishwarya.R, Janapriyaa.T, Gayathri.P, Manjula.R, Sowmeya.R.S.  

Supervisor: Dr. M. Kanchana 

ABSTRACT 

Population growth, rapid urbanization and industrialization lead to increase in disposal 

of waste water. The current method uses various chemicals which significantly synthesize 

byproducts which may pollute the environment and may detoriate the ecosystem at a slow rate. 

Our study is using various natural and synthetic materials for the process of coagulation which 

will be eco-friendly and efficient. Our innovative study attempts the investigation of the 

coagulation performance of natural & synthetic materials viz Strychnos potatorum and Moringa 

oleifera seeds. The powdered seeds of M. oleifera and S.potatorum were taken and used for 

water purification. Effluents from Tirupur dyeing industry water are planned to be treated by 

adopting the above removal techniques. This study is to compare the purification of effluent 

water using natural seeds like M.oleifera and S.potatorum. 

INTRODUCTION 

 Water has been consider as basic need of life, current misuse of water compelled, with 

growing population size, industrialization, change in climate, urbanization has increased the 

shrink in cleaning water resources. To ease the water problems associated with chemical 

coagulants, several studies have pointed out the introduction of natural coagulants produced or 

extracted from micro organisms, animals and plants. This study is to compare the purification of 

effluent water using natural seeds like Moringa oleifera and Strychnos potatorum. 
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METHODOLOGY 

The good quality seeds  of  Moringa oliefera  and  Strychnos potatorum   were  

collected  from  organic  stores  for  purification  of  dye  effluent  water. The dye effluent water 

is collected from tirupur dyeing industry. Five M. oleifera seeds were taken and smashed to 

make the powder.  And it was used for water purification. After 3 hours the effluent water gets 

purified and normal filter paper was used for purification. The Seeds from the S.potatorum plant 

are dried and then crushed to make a powder. 1.7 gm of S.potatorum powder was taken and used 

for purification. After 24 hours the water was purified and filtered. 

RESULT 

The physio-chemical parameters such as ph, EC, TS, TDS, BOD, COD, Dissolved 

Oxygen, Total alkalinity, Total hardness, Calcium, Magnesium, Chloride and Sulphate were 

tested in the effluent of dyeing industry collected from Tirupur and effluent treated with 

M.oleifera seeds and effluent treated with S.potatorum seeds. It can be concluded that Moringa 

oleifera shows high turbitidy removal efficiency when compared to the Strychnos potatorum. 

 

OUTCOME 

M.oleifera is biodegradable, eco-friendly and has non-toxic.  Hence, it is highly 

recommended in rural areas where no facilities are available for drinking water treatment.  For, 

its optimum utilization, ―boil before use‖ approach should be applied immediately after 

treatment. M. oleifera stands to be a suitable substitute for commercial alum in the nearest 

future of water treatment technology. It is recommended that studies must be carried out 

determine the optimum detention time for water treated with the coagulants so as to obtain 

higher removal efficiency. It is also suggested, that the M.oleifera seed can be administered in a 

mini-water treatment plant so as to quantify and justify its performance with the high level of 

confidence. 
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ANATOMICAL AND HISTOCHEMICAL STUDIES OF 

CUCUMIS DIPSACEUS 

Manju.D, Ruksana.R.M, Sahla.A, Sarala.K.S, Swathy.S 

Supervisor: Dr. K. S. Tamil Selvi 

 ABSTRACT 

The work was undertaken to explore the anatomical and histochemical study of Cucumis 

dipsaceus. The study includes the anatomical description of stem, leaf, petiole and tendril. The 

histochemical localization like starch, protein, tannin, fat and alkaloids were made on the 

sections of stem, leaf, petiole and tendril and the results were observed. The stem, leaf and 

petiole were macerated.  

RESULT AND DISCUSSION 

Anatomical Studies of Cucumis dipsaceus 

Plant anatomy plays an important role in the understanding of plant biology.  Anatomical 

characters can also help in identification, when morphological features are indistinct.  

Anatomy of Stem 

Outline of transverse section of the stem is pentagonal in shape. Epidermis is made up of 

single row of barrel shaped cells. Numbers of unequal, multiseriate, branched trichomes were 

found on the epidermis. Trichomes are mostly non-glandular (Green, 1995). Next to the 

epidermis, patches of collenchyma cells were found at the ridges and gradually reduced towards 

the furrows. Next to collenchymas, 2-3 layers of parenchyma cells were observed at ridges and 

found extended towards furrows. Next to this continuous ring of 2-3 layer of sclerenchyma cells 

were surrounded the stele. Vascular bundles are bicollateral conjoint and open. Vascular bundles 

are arranged in two rings. Outer ring is occupied by five vascular bundles and placed alternate 

with inner ring of vascular bundles. The vascular bundles of outer ring were small, equally 

developed and found against the ridges whereas inner vascular bundles were poorly developed. 

The pith is intact.  
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Anatomy of Petiole 

Outline of transverse section of the petiole was circular. Epidermis was made up of single 

layer of barrel shaped cells. The number of unequal, uniseriate, multicellular hairs were found on 

the epidermis. The patches of collenchyma cells were found next to the epidermis. The vascular 

bundles were bicolletral and open, disposed regularly in the fundamental parenchyma (Rus et al., 

2015). In the matured petioles sclerenchyma arches may appear in order to protect the bundles.  

Anatomy of Leaf 

Mohammed and Guma (2015) reported that the vascular bundles of leaf were bicollateral 

and arranged in different ways depending on the genera. The largest vascular bundle lies down 

and the six smaller ones lying above or on each side. The genus Cucumis has three bundles, 

which are arranged in a straight line, from above downwards; the uppermost bundle is the 

smallest, while the lowest is the largest. The genus Luffa has four bundles, being distinguished 

from the genus Cucumis by an additional small bundle near the upper part of the central bundle. 

The anatomical structure of the leaf lamina has an upper and lower epidermis with two 

protuberances, corresponding to the central vein. Each of the protuberance consists of 

collenchymatic tissue with cellulose thickening. Anamocytic stomata were found in the surface 

of the epidermis. Many uniseriate, multicellular trichomes were present on the surface of both 

the upper and lower epidermis. Two vascular bundles were bicollateral and closed, with xylem 

situated towards the upper epidermis and phloem towards the lower epidermis.  

Anatomy of Tendril 

 The transverse section of tendril is circular and had some traces of ridges. Epidermis is 

made up of single row of compactly packed oval to circular epidermal cells. Number of unequal, 

uniseriate, multicellular hairs were found on the epidermis. One to three layers of collenchyma 

cells followed the epidermis, which is followed by 2-3 layers of sclerenchyma cells. Major part 

of the ground tissue was made up of parenchyma cells. Vascular bundles are bicolletral, conjoint 

and open.  
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Maceration of stem, petiole and leaf of Cucumis dipsaceus 

Stem, petiole and leaf were macerated using Hydrogen peroxide, glacial acetic acid and 

distilled water in the ratio of 1:4:5. The result showed the presence of Tracheids, fibres and 

vessels in stem and petiole. Leaf showed trichomes.  

Histochemical Studies 

Histochemical methods developed for qualitative and quantitative analysis of all cellular 

components such as proteins, carbohydrates, lipids, nucleic acids and the range of ionic elements 

occurring in cell solutions (Conn, 1989; Kiernan, 1999). Histochemical localization in different 

sections of C. dipsaceus for secondary metabolites such as starch, protein, tannin, fat and 

alkaloids in stem, petiole, leaf and tendril were observed. 

Starch 

Starch is the principal ergastic substance of the protoplast, composed of long chain 

molecules. In the present investigation, starch was present in the epidermis of matured stem and 

around the vascular bundles of mature stem, petiole, leaf and tendril. 

Protein 

Protein is the major constituents of living protoplast also occurring as temporarily 

inactive ergastic substance. Protein was present in the cortex and ground tissue of stem, petiole 

and leaf and was absent in tendril. 

Tannin  

Tannin is a heterogeneous group of phenolic derivatives. Tannin containing cells are 

conspicuously associated with a vascular tissue. Tannin was absent in stem, petiole, leaf, and 

tendril. 

Fat 

Fats are widely distributed in the plant body and occur in small amounts in plant cell. 

Sharp (1934) reported that fats are common reserve material in protoplast inclusion of seeds, 
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spores and embryos in meristematic cells and occasionally in differentiated tissue of the 

vegetable body.  They occur commonly in the form of solid bodies or as fluid droplets of various 

sizes either dispersed in the cytoplasm or aggregated in large masses fatty substance. In the 

present investigation fat was absent in stem, petiole, leaf, and tendril. 

Alkaloids 

Alkaloids are naturally occurring basic nitrogenous chemical compounds with neutral or 

weakly acidic properties. Alkaloids are degradation of protein and they were analysed in stem, 

petiole, leaf and tendril by using Wagner’s reagent (Dhale, 2011). Alkaloid was found in stem, 

petiole, leaf and tendril. 

REFERENCE 

1. Dhale, 2011.Histochemical investigation of some medicinal plants. Advance Research in 

Pharmaceuticals and Biologicals. International Journal For Pharmaceutical And Allied 

Research, 1 (2) : 147-154. 

2. Conn, 1989; Biological stains: a handbook on the nature and uses of the dyes employed in 

the biological laboratory, Baltimore: Williams &amp; Wilkins. 

3. Green, 1995: Taxonomy and Ethnobotanical studies in Family Apocynaceae. Ph.D. Thesis 

University of Port Harcourt. 

4. Kiernan, 1999 Histological and Histochemical methods: Theory and Practice, Oxford 

Boston: Butterworth- Heinemann, pp 240. 

5. Mohammed and Guma 2015 Anatomical Diversity among certain Genera of Family 

cucurbitaceae. International Journal of Research studies in Bioscience, 3(6) : 85-91.  

6. Rus et al., 2015:Morphological and Histo – Anatomcal study of Bryonia alba L. 

(Cucurbitaceae). Bot Horti agrobo, 43: 47 – 52. 



 

B 23 

 



 

B 24 

 

PREMILINARY PHYTOCHEMICAL, FTIR SPECTROSCOPY, 

UV- VISIBLE SPECTROSCOPY AND SYNTHESIS OF SILVER 

NANOPARTICLES OF FOUR SPECIES OF PHYLLANTHUS L.  

[FAMILY: EUPHORBIACEAE] 

Gomathi, K., Logeshwari, J., Santhiya, L., Shanmathi,S., Sowmya, A.  

Supervisor: Dr. H.  Rehana banu 

ABSTRACT 

              The Phyllanthus genus contains over 600 species of shrubs, trees, and herbs distributed 

throughout the tropical and subtropical of the world. The genus Phyllanthus has a history of use 

in the treatment of liver, kidney and intestinal parasites. Medicinal plants have phytochemicals 

which are defined as bioactive non-nutrient plant compounds. These chemicals are regarded as 

secondary metabolites. They are synthesized in all parts of the plant body: bark, leaves, etc., 

These chemicals work with nutrients and fibers to form an integrated part of defense system 

against various diseases and stress conditions. The most important of these bioactive groups of 

plants are alkaloids, terpenoids, tannins, and phenolic compounds. This paper deals with a 

thorough investigation on the prelimnary phytochemical study, FTIR spectroscopy, UV visible 

spectroscopy and silver nanoparticles. 

 INTRODUCTION  

 The Phyllanthus genus contains over 600 species of shrubs, trees, and herbs distributed 

throughout the tropical and subtropical of the world (Taylor, 2003). The genus Phyllantus has a 

history of use in the treatment of liver, kidney and intestinal parasites (Tirimana, 1987). 

Medicinal plants have phytochemicals which are defined as bioactive non-nutrient plant 

compounds. These chemicals are regarded as secondary metabolites. They are synthesized in all 

parts of the plant body: bark, leaves, etc.,( Solomon Charles et al., 2013). These chemicals work 

with nutrients and fibers to form an integrated part of defense system against various diseases 

and stress conditions (Thilagavathi et al., 2015). The most important of these bioactive groups of 

plants are alkaloids, terpenoids, tannins, and phenolic compounds (Edeoga et al., 2005). This 
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paper deals with a thorough investigation on the preliminary phytochemical study, FTIR 

spectroscopy, UV visible spectroscopy and synthesis of silver nanoparticles. 

METHODOLOGY 

 Plant collection 

Fresh leaves of P. acidus, P. emblica, P. niruri and P. reticulatus were collected from 

different localities of Coimbatore district during the months of July and August, 2017. The 

leaves were washed for removal of dirt and dust particles. Then the leaves were shade dried for 

about a week. The leaves were then made into a powder. The dry powder thus obtained was 

stored in air tight container. 

Preliminary Phytochemical Screening 

Extraction  

 For extraction about 10g of the shade dried and powdered leaf material was taken. The 

powdered material was transferred into 250 ml conical flask and extracted in the orbital shaker 

for 3 days (Basri et al., 2015; Bushra Sultana et al., 2009) using organic solvents namely 

acetone, chloroform and methanol separately according to the increasing polarity of the solvents. 

The extracts were filtered through Whatman No. 1 filter paper, and the filtrates were then 

evaporated to one third of its original volume on room temperature for further studies (Yilmaz  

et al., 2004). In the present study, preliminary phytochemical studies were carried out for the 

following phytochemicals using the methodologies of Harborne (1973). 

 Alkaloids  

 Flavonoids 

 Saponins 

 Phenols 

 Tannins 

 Glycosides 

 Cardiac glycosides 

 Resins 
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UV-Vis Spectroscopy 

 The extract was centrifuged at 3000 rpm for 10 min and filtered through Whatmann No.1 

filter paper. The sample was diluted to 1:10 with the same solvent. The extract was scanned at 

wavelength ranging from 200 to 1100 nm using Perkin Elmer Spectrophotometer and the 

characteristic peaks were detected. The peak values of the UV-VIS were recorded (Iqbal Hussain 

et al. 2010). 

FTIR Analysis 

Dried powder (ethanolic extract) of test plant was used for FTIR analysis.1 mg of the 

dried powder was encapsulated in 10 mg of KBr pellet, in order to prepare translucent sample 

discs. The powdered sample of the pellet was loaded in FTIR spectroscope (Shimadzu, Japan), 

with a Scan range from 400 to 4000 cm
-1

 with a resolution of 4 cm
-1

. (Nanzeen Bobby et al., 

2012) 

Synthesis of Silver Nanoparticles 

 Silver nitrate was used as precursor in the synthesis of silver Nano particles. 0.0085 g of 

silver nitrate was dissolved in 50 ml of water to prepare the silver nitrate solution. 2 ml of silver 

nitrate aqueous solution was added to 2 ml of leaf extracts and kept them in the dark place for 24 

hours. Complete reduction of AgNO3 to Ag
+
 ions was confirmed by the change in color to 

colloidal brown (Kumaravel et al., 2014). 

RESULT 

 Preliminary Phytochemical Screening 

 Alkaloids were found to be present in acetone and ethanol extracts of all the species. 

Flavonoids were present in low concentration in acetone extract of P. acidus and P. reticulatus, 

whereas P. emblica and P. niruri were devoid of flavonoids. 

 Saponins were found to be present in chloroform extract of P. emblica and  

P. reticulatus, and acetone and extract of P. niruri was absent in P. acidus. Steroids were found 

to be present in all the extracts of P. emblica, P. acidus and P. niruri, except P. reticulatus. 

Cardiac glycosides were absent in P. acidus and, whereas it was present in chloroform extract of 
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P.emblica and P.niruri and acetone and ethanol extract of P. niruri. Tannins were present in 

acetone and ethanol extract of P. emblica, P. reticulatus and P. acidus. It was absent in P. niruri. 

Resins were totally absent in all the four species.    

FTIR Analysis 

  FT-IR spectroscopy was useful for compound identification, when run under IR region 

ranges from 400 to 4000 cm
-1

. It was used to analyze the functional groups of compounds 

present in leaf ethanolic extracts of Phylllanthus acidus, P. embilca, and P. niruri, P. reticulatus. 

There was variation in the peaks of the absorption bands of the plant sample. The observed 

intense bands were compared with standard values to identify the functional groups. In 

Phyllanthus acidus, 3359.18 —O-H stretch of alcohol, 1643.42 —C=C, 659.37 —C-O (ester) in 

finger print region; In P. emblica, 3368.82 —0-H, 2927.18 —C-H (alkyl sp
3
), 1653.07 —C=C, 

1042. 57 —C-O (α, β- unsaturated aldehyedes and ketone); presence of the sharp peak at 

2,927cm
−1 

was assigned to C–H and C–H (methoxy compounds) stretching vibration, 

respectively (Marimuthu et al, 2011) . In P. niruri, 3341.82—O-H, 1640.53 —C=C, 673.19 —C- 

O. In P. reticulatus 3364.00 —O-H (alcohol), 1652.10 —C=C, 1037.75 —C=O (with strong 

absorption) 

UV Visible Spectroscopy 

 UV visible spectroscopy interpretation of the sample extracts of Phyllanthus acidus has 

one major peak. The peak value is 205.00 nm and absorbance (ABS) is 2.354. In Phyllanthus 

emblica there is one major peak with peak value as 217 nm and ABS as 2.813. There are two 

major peaks in Phyllanthus niruri. The peak values are 280.00 nm and 234.00 nm. The ABS 

values are 2.621 and 2.979. In Phyllanthus reticulatus, there is one major peak. The peak value is 

225.00 and absorbance is 2.963. 

Synthesis of Silver Nanoparticles 

The formation of the AgNPs during the reduction process is indicated by change in the 

color of the reaction solution from colorless to dark brown which can be visually observed. 

This color change was due to the reduction of Ag
+
 to Ag

0
 by various biomolecules present in the 

leaf extract. Such a colour change was observed in the ethanolic leaf extract of Phyllanthus 
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emblica. There was a distinct transformation of colour to dark green to dark reddish brown. This 

strong colour change indicates the formation of silver nanoparticles. In P. reticulatus, minor 

colour change can be observed. 

OUTCOME 

Preliminary phytochemical screening of all the leaves extracts (ethanol, chloroform, and 

acetone) of Phyllanthus. acidus, P. emblica. P. niruri, P. reticulatus revealed the presence of 

alkaloids, saponins, steroids, phenols, flavonoids, tannins, glycosides and cardiac glycosides in 

various concentrations. The results showed the presence of medicinally important constituents in 

the plants which contribute to medicinal as well as physiological properties, used in the treatment 

of different ailments. The phytochemical analysis of the medicinal plants have commercial 

interest in both research institutes and pharmaceuticals companies for the manufacturing of the 

new drugs for treatment of various diseases. The leaves extracts of these medicinal plants act as a 

reducing and capping agent in the formation of silver nanoparticles. The FT-IR analysis of the 

ethanolic plant extracts indicated the presence of various functional groups like alcohols, 

alkenes, alpha, beta- unsaturated aldehydes and ketones. Through this analysis the presence of 

various functional groups can be interpreted. The UV visible spectroscopy confirmed the 

formation and surface plasmon resonance of green-synthesised silver nanoparticles. 
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IN VITRO CALLUS INDUCTION IN GERBERA JAMESONII 

BOLUS ex.HOOK.f. (ASTERACEAE) 

Akilandeswari.P, Logitha.J, Pooja.P, Salini.N, Sandhya.S  

Supervisor: Dr. B. Chitra Devi 

ABSTRACT 

Gerbera (Gerbera jamesonii) is an important commercial cut flower in the horticulture 

industry having extensive demand throughout the world due to its numerous colors, shapes and 

prolonged vase life. The plant is ideal for beds, borders, pots and rock gardens. It has a great 

export potential and ranks fifth among top cut flowers in the international market. There is an 

increasing demand of quality gerbera cut flowers, planting material and new types of varieties 

for export as well as in domestic markets. In the present study leaf explants were inoculated on 

MS medium supplemented with various concentrations and combinations of IAA and BA. The 

leaves enlarged within five days. Callus development was observed from the cut ends at various 

frequencies in the different combinations of IAA and BA. The callus was subcultured on to 

organogenic medium.   

INTRODUCTION 

               Gerbera jamesonii, commonly known as African daisy, is a herbaceous, perennial, 

ornamental plant of the family Asteraceae. It is an important commercial cut flower in the 

horticulture industry having extensive demand throughout the world due to its numerous colors, 

shapes and prolonged vase life. It has a great export potential and ranks fifth among top cut 

flowers in the international market. There is an increasing demand of quality gerbera cut flowers, 

planting material and new types of varieties for export as well as in domestic markets. Gerbera is 

conventionally propagated by both sexual and asexual methods. Because plant tissue cultures 

possess the ability to establish plants with uniform and predictable qualities, this technique is 

used for mass propagation of fine varieties of gerbera. Though several explants were exploited, 

leaf explants are found suitable for callus induction and organogenesis.  Micro propagation using 

terminal buds/apices or through organogenesis of somatic tissue is considered to be the only 
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possible viable method for the rapid mass propagation of elite gerbera germplasm. It has a great 

export potential and ranks fifth among top cut flowers in the international market. There is an 

increasing demand of quality gerbera cut flowers, planting material and new types of varieties 

for export as well as in domestic markets. The objectives are to understand the principles and the 

concepts of plant tissue cultures, specifically micro propagation. Invitro callus induction and 

plant regeneration of Gerbera jamesonii Bolus ex. Hook.f by using IAA, NAA, 2,4-D and BA.   

METHODOLOGY 

          The explants were obtained from health growing plants. First fully expanded leaves were 

used as explants. The leaf explants of 8 to 10 mm size were inoculated on MS basal medium.  In 

order to evoke desirable morphogenetic changes, the basal medium was supplemented with 

various auxins such as IAA (2.9 µM), NAA (2.7 µM) and 2,4-D (2.26 µM), and cytokinins like 

BAP (2.22, 4.44, 8.88 and 13.3 µM) either individually or in combinations. Three auxins namely 

2,4- dichlorophenoxy acetic acid (2,4-D), α- naphthalene acetic acid (NAA) and indole-3-acetic 

acid (IAA) were used in these experiments. The stock solution was prepared by dissolving 10 mg 

of auxin individually in 1ml of ethanol. The volume was made upto 100 ml with sterile distilled 

water. The required volumes of auxins were added to the nutrient media before autoclaving.The 

stock solution was prepared by dissolving 10 mg of 6 –benzyl amino purine (BAP) in 1ml of 

0.1N hydrochloric acid (HCl) and the volume was made up to 100 ml by adding sterile distilled 

water. 

RESULT 

         The first fully expanded leaves were excised garden grown plants and inoculated on MS 

basal medium supplemented with various concentrations and combinations of auxins and 

cytokinins. As a result we observed that the leaf explants when cultured on MS medium 

containing auxins alone did not show any sign of callus proliferation and became necrotic. BAP 

in combination with either NAA, IAA, or 2,4-D induced callus on the surface of the leaf explants 

after 10–35 days of inoculation. The frequency of explants which produced calli was higher in 

the medium containing (2.9 µM) IAA in combination with (13.3 µM) BAP and also with (2.7 

µM) NAA and (13.3 µM) BAP. Two types of callus could be recognized according to the colour 

and texture. Type I callus developed on MS medium with BAP (13.3µM) in combination with 
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NAA (2.7 µM), was greenish-white, friable and fast growing with irregular and vacuolated cells 

which were non-embryogenic. The Type II callus obtained on MS + IAA (2.9 µM) + BAP (4.44, 

8.88 and 13.3 µM) was dark-green, hard and slow growing.  

OUTCOME 

                   Plant tissue culture is straight forward technique and many developing countries have 

already mastered it. Use of plant tissue culture for micropropagation was initiated and found 

commercially viable approach for gerbera propagation. Commercial in vitro propagation of 

plants is done essentially by agar based media. Though this procedure has advantages over 

conventional means of multiplication in terms of cost and labour. This aspect obviously lead to 

vigorous search for less labour and cost effective process. Physical and chemical culture 

conditions are crucial in large scale micropropagation clonally propagated of plant species.  
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PHYSICO-CHEMICAL ANALYSIS OF PAPER MILL 

EFFLUENT (UDUMALPET), DYEING INDUSTRY EFFLUENT 

(TIRUPUR) & SUGAR INDUSTRY EFFLUENT (ERODE) 

Logeswari, S. Masilamani, S. Nivedha Nandhini, K.R. Poomathi, S. Yamuna, G.  

Supervisor: Dr. R. Sumathi 

ABSTRACT 

Nature, now a days is suffering from a serious problem of environmental pollution. 

Increased industrialization has resulted in indiscriminate release of toxic waste in to the 

surrounding environment. Industrial effluent are the major pollution sources mainly in water 

pollution. Though water is continuously purified by evaporation and precipitation yet 

pollution of water has emerged as one of the most significant environmental problem of the 

recent times. Sugar industry is a seasonal Industry operating for maximum of 4-5 month in 

one season. the effluent discharge from sugar industry consist of a number of organic and 

heavy metal pollutant in dissolved or suspended form that can bring about changes in the 

physical, chemical & physiological sphere of the biota. Textile industries are large industrial 

consumers of water as well as producers of wastewater. The process of adding color to the 

fibers is known as dyeing which normally requires large volumes of water not only in the dye 

bath, but also during the rinsing step. These effluents are rich in dyes and chemicals, some of 

which are non-biodegradable and carcinogenic and pose a major threat to health and the 

environment. All the three industries such as Dyeing industry, Paper and Pulp industry and 

Sugar industry studied uses water as their backbone in all their processes. These industries 

showed high concentrations of EC, TS, TSS, TDS, BOD, COD, alkalinity, Total hardness 

etc. when compared to BIS, whereas Paper and Pulp industry showed high contaminants 

when compared to dyeing and sugar industry. All the three industries such as Dyeing 

industry, Paper and Pulp industry and Sugar industry studied uses water as their backbone in 

all their processes. These industries showed high concentrations of EC, TS, TSS, TDS, BOD, 

COD, alkalinity, Total hardness etc. when compared to BIS, whereas Paper and Pulp industry 

showed high contaminants when compared to dyeing and sugar industry. 
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INTRODUCTION 

Industrialization is an important tool for the development of any nation. Today most 

of the rivers receive millions of sewage domestic waste and industrial effluents containing 

varying in characteristics from simple nutrient to highly toxic substances (Nivruti T. Nirgude 

et al., 2013). Most of the major industries have treatment facilities for industrial effluents, but 

small scale industries cannot afford enormous investments in pollution control equipments 

(Khurshid et al., 1998). These wastes often contain a wide range of contaminants as 

petroleum hydrocarbons, chlorinated hydrocarbons, heavy metals, acids, alkalies dyes and 

other chemicals which greatly change the physico-chemical properties of water. Though 

these effluents are recycled by the industries, they still contain pollutants which are toxic. 

Many people have worked on the analysis of these pollutant containing effluents, we still 

have made a recent study to analyze the physico-chemical characteristics of effluents of 

paper and pulp industry, dyeing industry and sugar industry. 

METHODOLOGY 

 The pH of the effluent water is analyzed for the acidic and alkaline content of the 

samples.  

 Parameters such as TS, TDS and TSS were measured for the amount of solids present 

in the effluents.  

 Test such as BOD, COD, and DO were done to see the presence of toxic conditions in 

the samples.   

 Estimation such as Calcium, Magnesium, Chlorides and Sulphates were done to see 

their presence in the effluents.  

RESULT 

The sugar industry effluent shows high concentrations of pH, EC, TDS, TSS and DO 

compared to dyeing industry effluent and paper and pulp industry effluent. High contents of  

CO2, COD and chlorides is found in the sugar industry and paper and pulp industry. The 
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paper and pulp industry effluent shows high levels of temperature, alkalinity, hardness, 

calcium, magnesium, sulphate, TS, TSS and COD. 

 Thus, from the above results it can be concluded that the Paper and Pulp industry 

showed high temperature, alkalinity, hardness, calcium, magnesium, sulphate, TS, TSS and 

COD compared with the Dyeing industry and Sugar industry. 

OUTCOME 

These effluents are unfit for irrigation purposes and directly affects the flora and 

fauna not only in the industrial area but also in the agricultural fields, river and river beds, 

thereby creating secondary source of pollution and it shows toxic effects on seed germination 

and seedling growth, ultimately affecting the plant growth and yield in cultivated land and 

causes serious diseases in humans like cancer which are uncurable. 

Hence the best way to overcome all these problems is to recycle or purify the waste water 

before they are released into the environment. If this is properly done, a part of water 

shortage will be solved. 
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INFLUENCES OF SALINITY STRESS ON SEEDLINGS OF  

ZEA MAYS 

Manjulamani, D., Naveena, S., Rarima Rajeev, Revathi, P., Vimala, P. 

Supervisor: Dr. E.  Uma 

ABSTRACT  

                  Soil salinization is a scourge for agricultural productivity worldwide. Crops grown on 

saline soils suffer on an account of high osmotic stress, nutritional disorders and toxicities, poor 

soil physical conditions and reduced crop productivity. Salinity worsens soil fertility, which is 

detrimental for the cultivation of most agricultural crop plants such as maize (Zea mays L.). 

Vegetative growth is reduced, which ultimately causes crop failures, even under low salt 

concentrations. Hence a laboratory experiment was taken up with a sole objective to evaluate the 

effect of salinity on morphological, physiological and biochemical characteristics of Zea mays 

which were exposed to different levels of salinity (0, 10,20,30,40 and 50 mM of NaCl) and was 

laid out in a Completely Randomized block Design with three replications. The results showed 

that morphological and biochemical characteristics of plant growth, chlorophyll, carbohydrate 

and protein gradually decreased with increasing concentrations of NaCl. So the future 

perspective, microbial inoculation to alleviate stresses in plants could be a more cost effective 

environmental friendly option which could be available in a shorter time frame. Taking the 

current leads available, concerted future research is needed in this area, particularly on field 

evaluation and application of potential organisms as bio fertilizers in salt stressed soil. 

INTRODUCTION 

Salt stress has threefold effect on plant growth as is it reduces water potential and causes 

ion imbalance or disturbances in ion homeostasis and toxicity. This altered water status leads to 

intial growth reduction and limitation of plant productivity. Since salt stress involves both 

osmotic and ionic stress, growth suppression is directly related to total concentration of soluble 

salts or osmotic potential of soil water. One of the ways to decrease the unfavorable effects of 

salinity on plant growth is to breed crop plants that are highly tolerant to salinity stress 
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(Miransari and Smith, 2007). In recent years, the use of biological methods as a practical way to 

alleviate soil stresses, including salinity on plant growth has received increased attention 

(Miransari et al., 2008). 

Salt stress affects all the major processes such as growth, photosynthesis, and protein synthesis 

and energy and lipid metabolism. Across the globe today, maize (Zea mays) is a direct staple 

food for millions of people and through indirect consumption as a feed crop, is an essential 

component of global food security. Despite of high maize production levels, significant portions 

of the maize crop suffer from various environmental stresses like salinity. The objective of the 

study was to assess the influence of soil salinisation on maize growth. 

METHODOLOGY 

Three to four maize seeds were sown in polythene bags (30×26cm) containing 4 kg of 

unsterile alfisol soil. A week after germination the seedlings were thinner to two per bag. The 

experiment consisted of soils, five concentrations of NaCl (10mM, 20 mM, 30mM, 40 mM, 50 

mM) and an untreated control. Each treatment consisted of 3 replicates with a total of 18 cups 

(6×3=18) arranged in a random design (Figure 1). After 45 days of growth, the plants were 

removed from the plastic containers and their root systems were washed carefully free of 

substrate. Plant growth and morphological parameters were measured. 

Shoot and roots were separately weighed and dried at 45º C for the determination of 

biomass. Plant growth was assessed using standard parameters like shoot and total root length, 

fresh and dry weight of shoot, root and leaf number. The root/shoot ratio was calculated from the 

respective dry weights. The root characters like diameter and length of primary root. These were 

measured with an Optica trinocular microscope (40) fitted with a calibrated ocular scale. 

Carbohydrate was estimated by Anthrone method using a spectrophotometer at 630 nm. 

Chlorophyll were determined according to (Mac Lachlon and Zalik, 1963) by 80% acetone 

extract of leaves using a spectrophotometer at 663 and 645 nm. 

Chorophyll a mg/g tissue = 12.7(A663) – 2.69(A645)*V/1000*W 

 Chloropyll b mg/g tissue = 22.9(A645) - 4.68(A663)*V/1000*W 

Protein was estimated by Bradford protein assay using a spectrophotometer at 595 nm. 
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RESULT 

After the study, Plant height in soil without NaCl addition gradually decreased with the 

increasing concentrations of NaCl. At 50mM NaCl, the plant height decreased. In higher 

concentration the root length decreased when compared to the control. There was a significant 

variation in shoot and root weights. The maximum and minimum shoot weight occurred in T1 

and T6 and followed by T2, T3, T4 and T5 .The maximum and minimum root weight occurred in 

T1 and T6 and followed by T2, T3, T4 and T5 respectively. 

The maximum and minimum shoot dry weight occurred in T1 and T6 and followed by 

T2, T3, T4 and T5. Salinity decreased the shoot dry weight of maize (except T3).The maximum 

and minimum root dry weight occurred respectively in T1  and T6  and followed by T2 ,T3 ,T4 

and T5. The number of leaves of T1 was control and T3 was treated with 20mM concentration. 

The maximum and minimum chlorophyll content occurred in T1 and T6. Increasing 

concentration will lead to decreasing of chlorophyll. Hence the plant treated with no salt had the 

highest chlorophyll content. Decreasing chlorophyll content under salinity stress may be the 

result of chlorophyll degradation or reduced rate of synthesis. 
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There was an increasing level of carbohydrate content in T1. The maximum and 

minimum carbohydrate content occur in T1 and T6 respectively and followed by T1, T3, T4, T5 

respectively. Hence the plant which had been used as the control plant had the highest 

carbohydrate content. The increasing concentration of NaCl causes decreasing protein in plants. 

The maximum and minimum protein level occurred in T1 and T6.  

OUTCOME 

Zea mays have potential to tolerate salt stress conditions. There  is  a  need to  further  investigate  

the  level  of  stress  tolerance  and  to  identify  genotypes  which  has features/genes  to  tolerate  

stress.  This  will  help  to  further  exploit  the  potential  of growing  this plant under  cultivation 

to harness its vast character  as food. 
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DEPARTMENT OF ZOOLOGY 

CULTURE OF FRESH WATER DIATOMS USING ‘NUALGI 

Aashika.G, Aishwarya.T, Anjana.M, Ashmitha.E,  Bhuvaneshwari N, Deepika.K, Elakkia.N 

Supervisor: Dr.N.Ezhili 

BACKGROUND: 

Plankton (singular Plankter) are the diversecollection of organisms that live in large bodies of 

water and are unable to swim against a current.They provide a crucial source of food to many 

large aquatic organisms,such as fish.These organisms include bacteria,archaea,algae,protozoa 

and drifting or floating animals that inhibit the freshwater bodies.‟Diatoms‟ are an important type 

of algae which occurs over 10,000 species in number.The fish whose diet includes diatoms also 

are healthier than normal fishes.They consume different types of diatoms in the freshwater 

medium.Diatoms are often used to filter water,particularly water in hot tubs and swimming 

pools.So,it is important to study about diatoms and its mass culture. 

OBJECTIVES: 

The purpose of study is to check the efficiency of nutrient medium „NUALGI‟ by the plankton 

growth in Ukkadam ,Singanallur and Puttuvikki lake, and standardize  the amount of nutrient 

medium required for abundant growth of planktons. 

METHODOLOGY: 

First and foremost, 9 beakers each having a measurement of 1000 ml were taken.The respective 

water samples were labelled as Ukkadam water sample (5ml,10ml,20ml),Puttuvikki water 

sample(5ml,10ml,20ml),Singanallurwater sample (5ml,10ml,20ml).The water samples collected 

were poured into their respective labeled beakers.The nutrient „NUALGI‟was added according to 

the quantity labeled in the beakers such as 5ml,10ml,20ml.The samples were kept in sunlight for 

4 hours for the aid of photosynthesis.Each day the samples of the water containing the particular 

quantity of the nutrient feed were seen under different powers of microscope such as 

4X,10X,40X,100X.The diatoms and other planktons were observed and their images were 

captured.Each diatoms was identified and compared to identify the particular species.Similarly, 
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each day the samples were kept in sunlight for 4 hours and the diatoms were observed and 

identified.According to the growth of diatoms and the quantity of nutrient feed added to it,the 

quality of feed was analyzed. 

RESULT: 

Daily variations in diatom and other plankton species composition, species diversity were 

documented from 13-09-2017 to 10-10-2017.They were identified using the microscope using 

different magnifications such as 4X,10X,40X,100X. 

 

 

 

OUTCOME: 

As a result of the mass culture of diatoms in different fresh water samples,we were able to 

standardize that 25 ml of the nutrient medium „NUALGI‟ is required for the adequate good 

growth of diatoms.The fresh water sample containing 30 ml of „NUALGI‟ favors excess growth 

of diatoms in the medium.So this standardize value of the nutrient medium „NUALGI‟can be 

used for commercial production of diatoms.The excess growth of diatoms indirectly plays a 

major role in every field of human life. 

 

 

Feed 

level  

Ukkadam 

sample-1000ml 

Singanallur 

sample-1000ml 

Puttuvikkisa

mple-1000ml 

5 ml Excess growth Moderate Poor 

10 ml  Excess growth Moderate Poor 

20 ml  Excess growth Excess growth Poor 
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DIGITIZATION OF MUSEUM COLLECTIONS 

M.Abinaya, V.Anushree, K.R.Dharani ,A.R.Gobika, M.Keerthana, G.Nishitha, M.Ponvizhi 

INTRODUCTION: Digital collections in museums, libraries, and other agencies are 

expanding rapidly. Digitization of books, maps, photographs, and other objects for both 

preservation and dissemination are changing the way libraries work. Museums and herbaria have 

also entered into digitization efforts for purposes of both preservation and dissemination. 

Museums of any renown worldwide have taken steps to make their collections accessible on line. 

Digitized images offer very powerful teaching tools (Smith, 1999).Researchers and the public 

alike expect to be able to find images of objects online at the click of a button.  

The digitization process enables virtual access to those unable to visit the museum collections. 

Objects can be translated into machine language into visual description, into scholarly analysis. 

Digitization of animal specimens and related materials includes the capturing of images, 

collection of data and storing them in a digital format. Conversion of an analogue photograph by 

scanning to a digital image, or creation of a digital image in the first place using a digital camera 

offers further possibilities for the use of the image. 

OBJECTIVE: The Department of Zoology has animal museum with specimen collections 

dating from 1969. All the specimens were collected in the wild, before 40-50 years ago, and have 

been preserved for a long term. The collections include 400 specimens and 200 slides. Now we 

are able to see the specimen clearly but when year passes the specimens preserved in museum 

will become denatured, so we decided to preserve the specimens in digital form as the wave of 

future. This would help us to create electronic record and digitized images of the specimens and 

slides contained in the museum in order to broaden access, improve inventory, assist prevention 

and enhance future generation. 
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METHODOLOGY: 

 The specimens were inspected which are preserved in jars, cabinets and trays 

 The specimen data were collected, nomenclature and taxonomical designation were typed 

in MS excel and arranged from lower class to higher class for specific identification by 

numbering 

 The specimen in jars were focused and captured in Nikon camera D5300 and slides 

where focused under binocular microscope and images were captured using ultrascope 

9.1v. 

 The captured images were cropped by using Adobe Photoshop CS-2 

 The description of specimens were documented in MS word 

 

 

Snap Shot of the Database in the Excel sheet showing list of museum specimens in Zoology laboratory 
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MUREX 

 

KINGDOM: ANIMALIA 

PHYLUM: MOLLUSCA 

CLASS: GASTROPODA 

ORDER: NEOGASTROPODA 

FAMILY: MURICIDAE 

GENUS: Murex 

SPECIES: beauii 

 

 

DESCRIPTION 

 T

he elongated heavy shell is 

elaborately spined or frilled 

 T

heir elongated shells highly 

sculptured with spines or fronds 

 T

he inner surface of their ornate shells 

are often brighty colored

OBELIA MEDUSA 

 

KINGDOM:  ANIMALIA 

PHYLUM: COELENTRATA 

CLASS: HYDROZOA 

ORDER: HYDROIDA  

FAMILY:        CAMPANULARRIDAE 

GENUS: Obelia 

SPECIES: geniculata 

 

DESCRIPTION 

 It is a colonial hydroid 

 The colony is trimorphic having 

three types of zooids 

 It is covered by cup-shaped 

hydrotheca 

 The medusae are free swimming
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OUTCOME: When original specimens were unavailable photographs, plaster casts and other 

reproduction were used instead (Walsh, 2007). The care of history became scientific as 

collections were classified and studied more closely (Marty, 2007). Documents that are faded, 

dirty or too fragile to handle can be digitally enhanced so that the text is legible. 

 

 

Figure 1  Chick embryo 48hours 

 

Figure 2 Frog gastrula yolk plug stage 

 

Figure 3 Frog 2 cell stage 

 

Figure 4 Grasshopper meiosis stage 

 

Figure 5 Star fish 

 

Figure 6 Sea urchin 
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Figure 7Pecten 

 

Figure 8Triacant 

 

 

Figure 9Aurel 

 

Figure 10Bipinnaria larva 
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NUTRIENT DIGESTIBILITY AND GROWTH ASSESSMENT OF TIN FOIL BARB 

(BARBONYMUS SCHWANENFELDII) WITH AN ALTERNATE FEED 

Kamalambal S, Keerthana KM, Janani T, Kumutha R 

 

INTRODUCTION: Fish consumption is growing at the rate of 2.4% p.a. while the human 

population is increasing at the rate of 2% p.a. Hence, there is need to address the issue of faster 

growth rate performance so as to meet the high demand of fish and to favour high a shorter 

growth span. Feeding costs make up a large percentage (50-60%) of the total expenses in 

intensive aquaculture. The most expensive component in fish feed is the protein while the other 

nutrients like lipids, carbohydrates, minerals and vitamins are relatively cheaper. The ultimate 

objective in fish feed research is to have minimal input cost and have maximal or optimal 

production outputs in terms of nutrient utilization. Best aquafeeds are not defined by nutritional 

composition, but the degree to which a fish can digest, absorb and assimilate the nutrients.  

OBJECTIVE: The present study aimed to determine the growth performance and nutrient 

utilization by Tinfoil barb (Barbonymus schwanenfeldii) fed with two feed types (Diet 1 and Diet 

2) of different nutrient composition. 

METHODOLGY: To test two different diets (Diet 1 and Diet 2) of different ingredient 

composition were used for feeding. 
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Table 1:Composition of Diet 1           Table 2:Composition of Diet 2 

 

 

 

The experiment started on the 10
th

 of August and was terminated on September 21
st  

2017 (total 

of 42 days). The daily ration of tinfoil barb depends on the water temperature, the size of fish and 

the type of food used.It was calculated as follows:  

 

Feed amount (g) = (TW + WG) * GR * FF  

 

Where, TW is the total weight of fish in each tank, WG is the predicted weight gain,GR is the 

growth rate (wt % d-1) and FF is the feed factor (g feed/g weight gain). 

 

Chemical Anlaysis of Feed and Faeces: 

Moisture content was determined according to AOAC, 2000. 

Crude protein was determined according to Kjeldahl system.  

Crude lipid was determined according to AOCS, 1998. 

Ash content was determined according to ISO 5984, 2002.  

Energy content was determined by combustion to ash in a bomb calorimeter . 

Phosphorus and zinc were determined by NMKL method. 

Ingredient  Composition %  

Water  25-30  

Lungs, Beef Lobes  40-45  

Liver  6-10  

Chicken  5-8  

Rice  4-8  

Fish Oil  5-8  

Cellulose  0.5-2  

Beet Pulp  0.5-2  

Inorganic Salts  0.5-2  

Vitamins  0.01-0.2  

Taurines  0.02-0.2  

Minerals  0.01-0.2  

Constituent  Composition %  

Fish meal  10  

Soy bean cake  30  

Rapeseed cake  25  

Wheat  36  

Vitamin A & B  7  

Vegetable oil  5  

Dry matter  92.3  

Crude protein  35.6  

Crude lipid  2.1  

Ash  11.2  

Fibre  6.6  
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DO: Analysis of dissolved oxygen by Winkler‟s method  

ADC (Apparent Digestibility Co-efficient) is calculated by Direct Method (Barrows et al., 2008) 

This technique relies on quantitative measurement of ingested (feed) and egested(faeces) from 

the equation,  

                               

D%=I-E/I*100 

   

where, D% - represents the percentage of apparent digestibility , I- represents amount of nutrient 

ingested , E- represents amount of nutrient egested 

 

RESULT: The fishes fed with different diets were weighed and measured for weight and length 

respectively  every week . The Diet 2 has shown a remarkable growth in fishes both weight (Fig 

1) and length (Fig 2) wise in a short period of time than the fishes fed with Diet 1. 

 

 

Fig 1.Average weight gain of Tin foil barb         Fig 2.Average increase in length of Tinfoil barb             

The initial average weight of fish (IAW), final average weight (FAW) and average weight (AW) 

is shown Table 3. There is a significant difference between the fishes fed with Diet 1 and Diet 2. 

From the above results, it is observed that the fishes fed with Diet 2 has significant increase in 

length and weight. 

 

 

       D%=I-E/I*100 

4.8 4.95 5.02 5.12 5.354.8 5.15 5.37 5.77 6.22

WEEK 
1

WEEK 
2

WEEK 
3

WEEK 
4

WEEK 
5

Le
n

gt
h

(c
m

)

Weeks  

Average increase in length of
Tin foil barbs

Diet one

Diet two



 
 

Z 12 
 

Table 3: Growth Rate 

 Growth rate Diet  Days of 

feeding  

(DN)  

Initial 

Average 

Weight(g)  

(IAW)  

Final 

Average 

Weight(g)  

(FAW)  

Average 

Weight(g (AW) 

during the 

experiment (g)  

Average 

Weight 

Gain 

(AWG)  

(g)  

Diet one 42  10.75  13.22 11.985  0.058  

Diet two   
 

42  10.75 22.9  16.825  0.289 

 

The results shows that digestibility coefficient of crude protein was high in Diet 1 compared to 

Diet 2. The ADC of energy was higher in Diet 2 (36.8 %) than Diet 1(32.8 %) and the results of 

feed analysis shows that there was adequate supply of energy in feeds. The ADC of zinc in Diet 

2 is 89.4% and in Diet 1 is 92.5 %. From this result, it is observed that zinc digestibility increases 

with increasing protein content in Diet 2. The ADC of Phosphorous was 98.9 % in Diet 1 and  

54.54 % in Diet 2. Although there were significant statistical differences in phosphorus ADC, in 

practical terms the differences were not substantial, thus implying that protein levels in diet has 

minimal influence on phosphorus digestibility. The ADC of lipid was high in Diet 1 (87.8 %) 

when compared to Diet 2 (33.65 %).The composition of Diet1 has more of fish meal(10 

%),vegetable oil(5%)and Diet 2 possess beef lobes(40-45 %),liver(6-10 %) and fish oil(5-8 %). 

Fig 3: Apparent digestibility co-efficient of Tin foil barbs 
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OUTCOME:  As there is an increase in demand for fish nutrients globally, the need for fish 

production in aquaculture has also increased. In order to increase the fish production, the 

nutrients supplied to the fishes through their feeds has to be raised in a short span of time. The 

composition of Diet 1 is almost similar to the composition of normal fish feed and the Diet 2 

composition is similar to the dog feed. .The Diet 2 has shown a remarkable growth in fishes both 

length and weight wise in a short period of time than the fishes fed with Diet 1.In order to verify 

the digestibility of feeds in fishes, the ADC calculation was done. The protein and energy level 

was high in Diet 2.But the level of lipid digestibility was low in Diet 2 as the fishes were not able 

to digest the lipids completely than the Diet 1 .Though there is a difference in the lipid 

digestibility level, the energy and protein levels were high which plays a major role in the growth 

of fish. 

 

REFERENCES: 
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 AOAC International (2000). Official methods of analysis of AOAC International. (17 
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 Barrows, F.T., Gaylord, T.G., Sealey, W.M., Haas, M.J. and Stroup, R.L. 

(2008).Aquaculture 283:141147.  
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ANALYSIS OF NUTRIENT COMPOSITION OF FRESH AND DRIED LEAVES OF 

CARICA PAPAYA AND MORINGA OLIFERA- A COMPARATIVE STUDY 

Harini.M, Haseena Nowfath. M.H,  Jayanthi. L, Kirthika.H 

Supervisor: Dr P B Harathi  

 

BACKGROUND: A demand for plant based medicines, health products, pharmaceuticals, food 

supplements, cosmetics etc are increasing in both developing and developed countries, due to the 

growing recognition that the natural products are non-toxic, have less side effects and easily 

available at affordable prices. India as lot of potential for producing world class herbal 

medicines. For the entrepreneurship it is one of the areas of great opportunity and potential. 

Leaves of two plants were selected which has high nutritional (Moringa) and medicinal value 

(Papaya). Moringa is used as a food supplement for anaemic patient as it is rich in iron and 

calcium, papaya is often used as a supportive drug for the treatment of dengue fever. The fresh 

herbs are usually consumed with meals or might be dried by different ways. People are used to 

dry some leafy plants material in order to keep the herbs for future using and reducing the risk of 

contamination. 

OBJECTIVE: The objective of this study is to compare the phytochemical and essential 

nutrient contents of fresh and dried leaves of Moringa and papaya from the same plant to check 

whether beneficial bioactive components were conserved during drying process. 

METHODOLOGY:  The nutritional composition of fresh and dried leaves from moringa and 

papaya plants. Some important method has been used here, washing, draining, stripping, drying, 

milling, sieving. Phytochemical, vitamins and mineral composition were determined for the fresh 

leaves and dry powder of moringa and papaya plant material following the standard procedure. 
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Papaya  tree  Moringa tree 

 

 

 

 

 

RESULT: The fresh and dried leaves of Moringa and papaya were analysed for nutrient 

composition. As the nutrient values is higher for prepared powder when compared fresh leaves 

due to less moisture content due to drying. The experiment results show that contents of macro 

and micro nutrients, vitamins and proteins of fresh and powdered leaves. The nutrient 

composition were estimated for 100gms and it is presented in table1 & 2 for moringa and papaya 

respectively. The nutrient contents were more in the powdered form when compared to fresh 

leaves. Moringa oleifera leaves are a good source of proteins and the results reveals that Moringa 

powder has 32.06 gms of protein. Moringa is especially useful for low amounts of calcium in the 

blood serum. and can also be used as a substitute for iron tablets, hence as a treatment for 

anaemia. Papaya leaf powder has 1514mg of calcium, 460mg of magnesium, 36.0mg of iron, 

0.55mg of Copper, 1150mg of Potassium, 1410 mg of phosphorus and 24.32mg of protein. The 

nutrient composition of the leaf is retained after the process of oven drying also. 
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Table 1 Nutrient composition of fresh          Table 2 Nutrient composition of fresh and dried 

and moringa leaves      dried papaya leaves 

  

 

 

 

 

 

 

 

 

 

 

BENEFITS: Not only the fresh leaves of moringa, another way of consuming Moringa oleifera 

leaves is to dry them and reduced them into powder, making it easier to store and use at any 

time. They can therefore be a food supplement for subject malnourished because of it high 

protein, vitamin (A,B,C,E) and minerals (Ca, K, Mg, P, iron, Zn, As, Cu, Mn, Na, Cl). Carica 

papaya leaves, can be used in herbal medicine for the treatment of common cold and other 

diseases like prostate cancer. The result of the mineral composition clearly showed that Carica 

papaya leaves contain rich source of mineral elements. Papaya extract offers a cheap and 

possibly effective treatment for dengue. However, currently, it is also necessary not to rely 

entirely on the leaf extract and ignore standard treatment for dengue until the benefits are 

established.  

 

 

Nutrients  Moringafresh 

leaf (mg)  

Moringa 

powder (mg)  

Calcium  412  1914  

Magnesium  52  489  

Iron  9.8  38  

Copper  0.2  1.3  

Potassium  432  1867  

Phosphorus  78  1120  

Vitamin A  687µmg  2890µmg  

Vitamin B1  0.08  2.52  

Vitamin B2  1  11.5  

Vitamin B3  7.02  7.02  

Vitamin C  1  138  

Vitamin E  6  66  

Protein  8.20gm  32.06gm  

Sodium  11  58  

Manganese  0.28  2.68  

Nutrients Papaya fresh 

leaf (mg) 

Papaya 

powder (mg) 

Calcium  510  1514  

Magnesium  38  460  

Iron  6  36  

Copper  0.03  0.55  

Potassium  286  1150  

Phosphorus  70  1410  

Vitamin A  710µmg  3011µmg  

Vitamin B1  0.03  3.2  

Vitamin B2  0.8  4.55  

Vitamin B3  0.56  3  

Vitamin C  0.7  68  

Vitamin E  5.02  53.1  

Protein  7.70gm  24.32gm  

Sodium  8  53  

Manganese  0.2  2.4  
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MICROBES ISOLATED FROM LADIES HANDBAG 

Lavanya.V, Madhusri.S, Nandhini.V.M, Nivetha.B, Oviya.R, Ponvisalachi.P, Preethi.M, Raagavi.L 

Supervisor- Mrs.Susheela.P 

 

INTRODUCTION:  

Health care-related infections are the most frequent adverse event in health-care worldwide and 

millions of patients are affected by health care-associated infections worldwide each year, 

leading to significant mortality and financial losses for health. Microbes are ubiquitous.  

Contamination of environmental objects and surfaces is a common phenomenon. Human beings 

have a marked tendency to pickup microorganisms from environmental objects and the hand has 

been shown to play a major role in the spread of organisms and this has often lead to the risk of 

transmission of disease by these objects (Al-Ghamdi et al.,2011). Colonization of objects by 

pathogenic organism has been reported as a potential vehicle for their transmission. One such 

inanimate object in the environment that is currently in frequent contact with the hands is the 

hand bags used by women all over the world. The ladies hand bags act as a significant source 

where the microbes can thrive well and grow. A recent study claimed the presence of harmful 

microorganisms in handbags which were similar to the microorganisms present in toilets. These 

alarming facts about the microorganisms present in handbags served as an inspiration and an 

attempt has been made to isolate the microbial population in the handbags so as to provide 

awareness to the people about the pathogenicity of them. 

 

OBJECTIVE: 

Handbag is a fashion accessory used by women all over the world. These handbags carry in them 

harmful microorganisms which can cause many health aliments. The aim of this study was to 

learn the culture techniques for the isolation, growth and identification of microbes from the 

handbag samples to create an awareness regarding the spread of diseases caused by 

microorganisms in ladies handbags the precautionary methods to be taken for its prevention. 
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METHODOLOGY: 

A total of 10 ladies hand bags were collected randomly from the students and were investigated. 

Primary information like cost of the handbags, duration of usage, type of cleaning method etc. 

were collected from the participants. Sterile moistened cotton-tipped swabs were methodically 

moved several times over the surfaces of some selected portions of the bags and the swabs were 

processed within the hour of collection.  

 

BACTERIOLOGICAL ANALYSIS: 

Isolation of various bacterial contaminants from the ladies handbags were performed via 

standard techniques described (Singh et al., 2002). A sterile, cotton-tipped swab moistened with 

sterile physiological saline was used to swab selected portions of the hand bags. The swabs were 

directly inoculated on blood agar and Mac Conkey agar. The pairs of inoculated media were 

incubated aerobically at 35-37 ºC for 24 hours and then examined for bacterial growth according 

to standard protocol described (Mackie and Mac Cartney, 1996). The bacteria  were isolated by 

assessing colony characteristics and Gram reaction, and by conducting catalyze and coagulate 

tests; haemolysis, sugar fermentation, and other  biochemical tests, including tests for indole 

production, citrate utilization, and urase activity, triple sugar iron (TSI) agar tests, gas and 

hydrogen sulphide production tests, and oxidize tests were also done. Bacteria were identified 

but were not quantified. 

 

RESULT: 

The test conducted in the laboratory showed positive results which proved the presence of 

harmful bacteria like E.coli- causative agent for gastroenteritis, urinary tract infection and 

neonatal meningitis; Klebsiella species - causative agent for urinary tract infections, septicemia, 

meningitis, diarrhoea; Streptococcus aureus- causative agent for toxic shock syndrome, 

bacterimia, endocarditis, meningitis, opthalmitis.  
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Table 1: Bacterial Isolation from the samples 

Medium used 

Samples 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

 

8 

 

9 

 

10 

Mac Conkey 

agar 

+ + - - - - + _ + + 

Skim milk Agar + _ _ - _ + _ _ _ _ 

Mannitol Salt 

Agar 

+ + + + + _ - + + - 

Simmon citrate 

Agar 

_ + _ + + + + + + + 

Triple Sugar 

Iron Agar 

_ _ _ + + + + + + + 

+ indicating Presence of organism          - indicating absence of organism 

 

 

OUTCOME: 

A small attempt has been carried out towards isolation, culture and identification of the 

microorganisms found in the ladies hand bags. Handbags collected from the college students 

were taken into account for our study and swabs were taken from the handbag. The samples 

showed the presence of pathogenic bacteria and the reason behind this could be the rough 

surfaces and grooved materials of the hand bags that increases their surface area and thus provide 

hidden sites that favors for the bacterial adhesions, compared to smooth surfaces. But the usage 

of hand bags cannot be restricted completely and to overcome the harmful effects of the 

pathogenic bacteria certain easy methods are recommended to prevent the build-up of 

contamination such as regular hand sanitization which may prevent the presence of bacteria, 

wiping the handbags at least once in a month with ethanol, by cleaning the dust inside them or 

drying them under the sunlight that acts a natural sterilizing method.  
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PLATES: CULTURE PLATES SHOWS THE GROWTH OF THE MICROBES 

 

CULTURE PLATE I 

 

CULTURE PLATE II 

 

CULTURE PLATE III 

 

CULTURE PLATE IV 

 

CULTURE PLATE V 

 

CULTURE PLATE VI 

 

MACCONKEY AGAR 

 

MANNITOL AGAR 

 

SKIM MILK AGAR 

 

SODIUM CITRATE AGAR 

 

 

TRIPLE SUGAR IRON AGAR 
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LABORATORY OBSERVATION OF MORPHOLOGICAL COLOUR CHANGE AND 

CONDITIONED MEMORY IN GOLDFISH (Carassius auratus) 

Raghavi.I.S, Ramya.B, Sangeetha.M, Shona.S, Sivaranjani.S, Sruthi.V, Subhashree.M.V, Syedali 

fathima.S, Thabseera parveen.M 

Supervisor-Dr.G.Sasikala 

INTRODUCTION 

Animal behaviour in pet is one of the important study. Pets provide their owners physical and 

emotional benefits. Fish behaviour is a complicated and varied subject. Since gold fish are the 

most common aquapets which shows specialized behaviours such as colour change and 

conditioned memory. While it was previously believed that a fish‟s memory span was only three 

seconds. In order to check whether it is a myth, the experiment was carried outon foraging 

behaviour and thermo morphological colour change in Carassiusauratus was observed and 

recorded.Review of literature revealed that there is a paucity of information on the feeding 

biology, dietary habits, physiological effects, pigmentation and conditioned memory of 

Carassiusauratus in general. Hence, the present investigation was carried outto observe the 

morphological colour change during the short-term exposure in dark room and conditioned 

memory of goldfish duringtheir feeding: 

OBJECTIVE  

The main objectives of the present study were: 

 Morphological colour change in goldfish 

 Conditioned memory and feeding behaviour following  bell experiment 

METHODOLOGY  

SELECTION OF ORNAMENTAL FISH: 

The goldfishCarassiusauratus, was acclimatized in an aquarium tank under laboratory 

conditions for four weeks. The fish were supplied with food pellets everyday at 10AM. They 

have reached 10 g within five weeks. The fish tanks were cleaned thrice in a week. 18 fish 

samples for four replicates  
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OBSERVATION OF COLOUR CHANGE IN GOLDFISH:  

The colour change in goldfish was observedduring the period of exposure. The goldfish was kept 

in a tank at a dark room for 5 weeks covering the aquarium with black chart paper. The colour 

reduction in the scales of the gold fishwere monitored periodically and recorded.  The color 

reduction may be due to the loss of chromatophore pigment in the scales of goldfish(Fuji, 1963) 

that sunlight induces the synthesis of chromatophore pigment.  Hence,it loses its orange colour 

into a pale orange while exposure. 

 

CONDITIONED MEMORY OF GOLDFISH: 

With further research and experiment we now know that Goldfish have a memory that last at 

least three months long(Harfield,2014). At a specified time for five weeks, the food was supplied 

to the fish. Bell was played to produce sound before supplying the food. Since second week, the 

goldfish hasresponded to the bell sound, reached the surface swimming swiftly from the bottom 

of the tank for its food vigorously. It conditioned its memory and responded quickly to the bell 

sound(Aislinn Simpson, 2009)during the later period of exposure. 

 

RESULT  

In this experiment, initially the goldfish were scared and avoided consumption of food on 

hearing bell sound. The fish didn‟t reach the surface to feed which was provided just after bell 

sound. Meanwhile, the goldfish are capable of recognizing the person providing the food as it is 

seen to reach the upper surface of the water each time the person approaches the tank. 

CONCLUSION  

When deprived of light, the goldfish‟s scalesstops producing pigment.In the absence of light, the 

fish‟s colour fades as the chromatophoresdepletesand the new cells aren‟t stimulated to produce 

pigment.The colour of fish has turned from orange to pale orange colour indicating lack of 

production of chromatophores (cf. Needham, 1974; Fox, 1979; Fujii, 1933). This indicates that 

they conditioned their memory to recognize sound and indicates them that it‟s time for food 

consumption/ feed biology. 
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OUTCOME 

Having successfully completed this undergraduate research project on Zoo education students 

are able to:  

 students have developed their experimental skills by performing and analysing a number 

of investigations in the laboratory, understanding of visualization and evaluation required 

to perform investigation,  problem solving skills 

 unique opportunity for experience in oral and written communication 

 enhance laboratory experiences of the students in understanding responses of fish when 

externally stimulated and concepts and of the way in which facts and concepts are 

organized 

 learn science that is not considered in depth, design and conduct investigations 

 make and defend a scientific argument such abilities as writing, reviewing information, 

using scientific language appropriately, constructing a reasoned argument, and 

responding to critical comments. 
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ASSESSING LEAD REMOVAL FROM CONTAMINATED WATER 

USING FISH BONES 
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BACKGROUND: Water pollution is a major global problem which requires ongoing 

evaluation and revision of water resource policy at all levels. One of the major reasons for 

water pollution is the heavy metals. As many of these elements are stable they are bio-

accumulative, and assessment of their safe limits is very difficult in the ecosystem. One of 

the most poisonous heavy metal in water sources is lead. Lead uptake, transport, and 

accumulation by plants and animals as well as the potential for its propagation into the food 

chain exacerbate its toxic health effects. Therefore it is very important to remove lead from 

water resources to insure health of all living organisms. Traditional methods have inherent 

disadvantages (Agwaramgbo et al 2013). Consequently, alternative cheap and safe methods 

to remove heavy metals from water are needed  

 

OBJECTIVE: The purpose of this study is to remove Lead using the bones of freshwater 

and marine fish with a comparative study of bioremediation using natural substrates such as 

charcoal, tea sample, coffee ground, and instant coffee powder. 

 

METHODOLOGY: For the present study freshwater fish (seer fish), marine fish 

(Carangoides malabaricus) and natural substrates (Minamisawa et al 2004) were selected. 

Lead nitrate solution was prepared.The powdered bones of fish and natural substrates were 

mixed with Lead nitrate solution and centrifuged. The lead concentration in each tube was 

analysed by EPA method (Agwaramgbo et al 2013). 

 

RESULT: The result shows the concentration of Lead (ppm), after the contaminated water 

was treated with each solid substrate for 48 hours .The percent of lead removed relative to 

the control: Control(CTR) - 1299,0%, Charcoal(CC) - 82.88, 93.6%, Coffee ground(CG) - 
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165.76, 87.23%, Instant coffee powder (ICP) - 326.08, 74.91%, Tea - 207.2, 84%, 

Freshwater Fish Bones(FFB) - 248.64, 80.87% and Marine Fish Bones(MFB) - 290.08, 

77.61%(Kizilkaya et al,2015). 

  

 

 

 

 

 

 

 

OUTCOME: The potential exposure of hazardous lead produced during agricultural and 

industrial activities poses a major threat to the water and other natural resources such as soil 

and air. The fishbones have a commendable efficiency in clearing Lead from water like other 

natural substrates such as charcoal, coffee and tea powder. Based on the results of this 

experiment the adsorption efficiency of freshwater fishbones has been found to be 80.87% 

and that of marine fish bones is 77.61%. Hence it can be a promising natural biomaterial for 

remediation of Lead contaminated water. 

 

REFERENCES: 
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DEPARTMENT OF MATHEMATICS 

MATHEMATICAL MODELLING 

Aarthi .M,  Afrin fathima. M, Brintha. S, Deepthi.A, Haritha.N 

Supervisor: Dr. B.Tamilselvi  

BACKGROUND 

  A mathematical model is a description of a system using mathematical concepts and 

language. The process of developing a mathematical model is termed mathematical modeling. A 

model may help to explain a system and to study the effects of different components, and to 

make the predictions about behavior.The creation of models such as ours began in the late 19th 

century, alongside revolutions in algebraic geometry and differential geometry. Many new 

mathematical objects were discovered in the late 19th century, so mathematicians began building 

models to demonstrate their properties. At the time, such models depicted objects at the forefront 

of research on algebraic surfaces. 

OBJECTIVE 

 Mathematical models can take many forms, including dynamical systems, statistical 

models, differential equations and other types of models can overlap, with a given model 

involving a variety of abstract structures. 

METHODOLOGY 

 Mathematical models are usually composed of relationships and variables. Relationships 

can be described by operators, such as algebraic operators, functions, differential operators, etc. 

Variables are abstractions of system parameters of interest, that can be quantified. Several 

methodology can be used for mathematical models according to their structure 1) Linear or non 

linear  2) Static or dynamic 3) Explicit or implicit  4) Discrete or continuous  5) Deterministic or 

probabilistic 6) Qualitative and quantitative  

 

https://en.wikipedia.org/wiki/Variable_%28mathematics%29
https://en.wikipedia.org/wiki/Operator_%28mathematics%29
https://en.wikipedia.org/wiki/Parameter_%28computer_programming%29
https://en.wikipedia.org/wiki/Quantification_%28science%29
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RUBIKS CUBE 

 The classic  cube 3x3x3 has much more possible patterns: approximately forty-three 

quintillion. To illustrate this number, if we had as many 6 centimeter large Rubik's Cubes as 

there are  permutations, we could cover the surface of the Earth 275 times. The original (3×3×3) 

Rubik's Cube has eight corners and twelve edges. There are 8! (40,320) ways to arrange the 

corner cubes For a 7x7x7 Cube this number is about 1.95 * 10
160

. Mathematically the Rubik's 

Cube is a permutation group. 

APPLICATIONS IN NATURE (HONEY COMB) 

 

  

 We developed a mathematical model and an algorithm for numerical treatment of a model of 

honeycomb construction in a beehive. The model contains essential features of the bee-bee and 

bee-wax interactions, and in a qualitative way captures the dynamics of parallel comb 

construction. The construction is represented by a set of dynamical coupled partial differential 

equations for the density of bees situated on the hive ceiling, and the quantity of wax distributed 

by the bees. A spectral algorithm is invented for treatment of these equations, based on a 

modified thin-sheet gain scheme and a fast Fourier transform technique. 

RESULT 

  The models have a timeless appeal, and despite the decline in their use they have always 

retained a following  mathematical models.  
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OUTCOME 

  In this project Mathematical Modelling we enhanced the learning of modelling in 

different fields. Though we have enormous applications in mathematical modelling.,we 

concentrated more on nature and studied it's significance. 

REFERENCE 

1.An introduction to mathematical modelling by Edward a bender 

2.Mathematical modelling by J.N.Kapoor 

3.Mathematical modelling technique by Rutherford Aris. 
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MATHEMATICAL MODELLING OF TRAFFIC FLOW BY 

DIFFERENTIAL EQUATION 

Abinaya.B,AlaguLakshmi.T.R, Harshini.C.V, Indhumathi.K, Kalpana.M 

Supervisor: Dr. B.Tamilselvi  

BACKGROUND 

          A differential equation is a mathematical equation that relates some function with its 

derivatives. In applications, the functions usually represent physical quantities, the derivatives 

represent their rates of change, and the equation defines a relationship between the two. The 

application of the model is to investigate the stopping distance.Solving an initial value problem 

using a linear, non-homogeneous, constant coefficient and second order differential equation. 

OBJECTIVE 

          The objective of the study mathematical modelling of traffic flow by differential equation 

is to control the traffic flow and the accidents. By the mathematical modelling of traffic flow we 

can control the vehicles to one dimensional path. 

METHODOLOGY  

          Traffic simulation or the simulation of transportation systems is the mathematical 

modelling of transportation systems (e.g., freeway junctions, arterial routes, roundabouts, 

downtown grid systems, etc.). Traffic flow theory involves the development of mathematical 

relationships among the primary elements of a traffic stream: Flow,density and speed.These 

aspects of traffic flow theory can be used in the planning, design, and operation of research. 

CALCULATION 

Example 

If l = 17 ft (5.2 m) and d = 12 ft (3.6 m) then, recalling 1 mi = 5280 ft, ρ = 182 cars/mi (113 

cars/km). With these dimensions then the maximum density  
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SOLUTION: 

GIVEN:l = 17 ft (5.2 m), d = 12 ft (3.6 m) 

FORMULA:ρ = 1/ l + d .ρ = 182 cars/mi (113 cars/km). 

The velocity as a function of the density as measured for different roadways. Shown is  

   (a) a highway near karumathampatti, (b)a freeway near somanur, (c) thesulur, and  

   (d) thepaladam 

 

 

RESULT 

          Traffic behaves in a complex and nonlinear way, depending on the interactions of a large 

number of vehicles. Due to the individual reactions of human drivers, vehicles do not interact 

simply following the laws of mechanics, but rather display cluster formation and shock wave 

propagation,[citation needed] both forward and backward, depending on vehicle density. 

OUTCOME 

          The resulting models are used to predict the jam concentration and free and maximum 

traffic flow. The below given examples and diagram explain the traffic jam due to the density 

and speed of cars. 
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REFERENCE 
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FUZZY MATHEMATICAL MODELLING AND ITS APPLICATIONS 

Abirami SP, Deepa J, Dhivya S, Dikshikaa Chand D, Kaviyaa Shree M 

Supervisor: Dr. B. Tamilselvi 

BACKGROUND 

Fuzzy modelling is routinely used to transform the knowledge of an expert, be it a 

physician or a process operator, into a mathematical model. The emphasis is on constructing a 

fuzzy expert system that replaces the human expert. In this paper, we advocate a different 

application of fuzzy modelling, namely, as a tool that can assist human observers in the difficult 

task of transforming their observations into a mathematical model. Fuzzy modelling is a simple, 

direct, and natural approach for transforming the linguistic description into a mathematical 

model. Furthermore, fuzzy modelling offers a unique advantage the close relationship between 

the linguistic description and the mathematical model can be used to verify the validity of the 

verbal explanation suggested by the observer.  

OBJECTIVE 

The objective of the study is to give a notification to the administrator when there occurs 

an illegal process using Fuzzy concepts. 

METHODOLOGY 

Fuzzy Mathematical Modellinguse to solve many real life problems. One of the main 

issue is Cyber Security systems, Car Parking and Medical diagnosis in which we give a 

notification to the administrator when there occurs an illegal process. In this we collect the data’s 

assign to the variables making prediction and finally getting an value which lies between 0 and 1. 

This notification helps the victim to protect their data’s or else to prevent the illegal issue’s. 

Fuzzy Mathematical Modelling make it possible to give a notification when there is an issue by 

using a Fuzzy Logic. Some important methods used here are Mathematical Modelling and Fuzzy 

Logic. Mathematical Modelling is used to convert a real life problem into a mathematical 

problem and can be solved. Then finally we convert this mathematical problem into real life 

problem. Likewise, we have first converted the data’s into variables and the by using fuzzy logic 
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we predict that the values which we get must lie between 0 and 1then it gives a notification to the 

administrator. 

RESULT 

Giving a notification to the administrator is one of the way in which fuzzy logic helps to 

predict whether the victims are affected or not. Collecting the data for particular issue and the 

assigning it to the corresponding variables. Then we get the result using fuzzy logic which lies 

between 0 and 1. So our assumption true. Then the administrator gets an alarm, once when the 

values lies between 0 and 1. This study proposes a fuzzy rule based indicator that warns system 

administrators for expected threats. This facilitates some warning signals generated by the rules. 

The model’s goal is not to protect however it aims at warning the system administrator for 

expectedthreats.The proposed model shows its superiority in the areas of development flexibility 

and fast response forthreats. The model can be used by system administrators in order to 

determine the nature of threat triggered by terrorists. 

 

OUTCOME 

In this project, we studied different applications of fuzzy modelling, namely, as a tool 

that can assist human observers in the difficult task of transforming their observations into a 

mathematical model. It helps us to know how fuzzy modelling has been used in the fields like 

Car Parking, Diagnosing the Disease and Cyber Security. A human driver usually doesn't have 

an exactmeasure for any of the variables like space availableto park in relation to the size of the 

car,is the relative distances to the sidewalk, andother obstacles (like other cars),but 

usesapproximations based on experience, fuzzy logic can help them to make a linguistic model 

that closelyresembles the behavior of an actual human doing thesame action. Similarly, an 
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advance cyber security system based on fuzzy rule was presented.The proposed model shows its 

superiority in the areas of development flexibility and fast response for cyber threats. The model 

can be used by system administrators in order to determine the nature of cyber threat triggered by 

cyber terrorists. 

 

REFERENCE 

1.M. Sugeno, T. Yasukawa. “A Fuzzy-Logic-Based Approach to Qualitative Modeling”, 

Transactions on Fuzzy Systems Vol. 1 No. 1 February 2003. 

2.Jill Rowland, Mason Rice, SujeetShenoi “The anatomy of a cyber-power” international journal 

of critical infrastructure protection of Elsevier January 2014. 

3.D. Dubois and H. Prade. The three semantics of fuzzy sets. Fuzzy Sets and Systems, 1997. 

4.R. Shanmugavadivu, “Network Intrusion Detection System Using Fuzzy Logic”, Indian 

Journal of Computer Science and Engineering (IJ). 
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FORENSIC MATHEMATICS 

Kavya.S, Logapriya.R, Logeshwari.P, MadhuMitha.R, Malar.A.C 

Supervisor: Dr K. Sumathi 

BACKGROUND 

Criminal investigation has reached a point of sophistication, requiring the involvement of 

many different disciplines to solve a crime. For criminal investigation, evidence should be 

validated and there is a scientific method to do it, which comes under the forensic science.The 

scientific examinations of various evidences are done by forensic scientists only. It is impossible 

to analyze forensic evidence scientifically without mathematics. 

OBJECTIVE 

The objective of the study is to compare the DNA, blood spatter analysis, deblur the 

image and investigate a crime scene using mathematical techniques.  

METHODOLOGY 

Trigonometry is used to determine the point of origin for a blood spot, to determine the 

weapon and also to determine the height and dominant hand of the criminal. A typical DNA case 

involves the comparison of two samples – an unknown or evidence sample and a known 

or reference sample. Probability method is used in this case. In sharp shooting, math is used to 

determine wind and to find the wisdom of shot. To deblur the image, we need a mathematical 

description of how it was blurred. We usually start with how that every point in the original 

image spreads out the same way in forming the blurry image. 

RESULT 

Analyzing blood spatter by determining the impact angles for each drop of blood, 

determining the area of convergence by drawing lines of convergence,measuring the distance 

from the area of origin to an individual blood stain andusing the law of tangents to determine the 

height of the target, we can come to a conclusion about the murderer. A blurred fingerprint is all 

the police may find. Running the blurring process backwards using prime numbers and 

cryptography we can clear up the fingerprint. This is called solving an inverse problem.A real 

life example of a woman who was found dead at the bottom of the Gap at Sydney’s Watson Bay 



M  11 

 

was analyzed and found that it was not a suicide but a murder.The prosecution then had to prove 

that a person could be thrown at sufficient speed to land 11.8m from the cliff base. To do this 

Cross re-enacted the experiment with two policemen and a policewoman of similar size to the 

victim. The policewoman was thrown into an Olympic Pool. The policemen could achieve an 

exit velocity of the policewoman of 4.15 m/sec, 4.37 m/sec and eventually using the strongest 

thrower 4.85 m/sec. 

 

 

 

 

 

 

 

 

The DNA molecule for a function is an “infinite polynomial” called a power series. 

Genes encode better approximations of the sine curve. We can produce the mathematical DNA 

for any antiderivative of sin ( ) which leads to Fresnel’s sine function.A genetic interpretation 

is an essential tool for analyzing functions.This DNA relationship is shown as 

 

.OUTCOME 

In blood spatter analysis, based on the size, shape and the position of the blood spattered, 

the assumptions are made to detect the crime. In DNA analysis, a person’s genetic sequence is 

used to analyze. In sharp shooting, mathematics is used to shot accurately and also the way to 

escape from the shooter. In image deblurring and finger print analysis, the image is visually 

constructed using the system and finding out the blurring constant and applying it in the image, it 
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is de-blurred and applying the reverse problem, the actual image is received. Thus mathematics 

lies behind expert conclusions on a hundreds of forensic matters. 

REFERENCE 

1.https://www.omicsonline.org/effects-of-reference-population-and-number-of-str-markers-on-

positive-evidence-in-paternity-testing-2157-7145.1000119.phy?aid=1439. 

2.https://mathspig.wordpress.com/category/media-maths/forensic-maths/ 

3.http://www.crime-scene-investigator.net/simplifiedguideBloodstainPatterns.pdf 

4.An article, “crime fighting maths”by Chris Budd, submitted by Plusadminon December 1, 

2005, published in “plus magazine. 

5.50 visions of mathematics by Dara O Briain, 2014,edited by Sam Parc. 
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MATHEMATICAL MODELLING OF EARTHQUAKE CASUALITY 

PREDICTION USING REGRESSION ANALYSIS AND MATRICES 

Malarvizihi.K, Manoranjani.K, Nandhini.E, Nandhini.V, Narmatha.N, Nirenjana.A 

Supervisor: Dr K. Sumathi. 

BACKGROUND 

The aim of this study was to develop mathematical models for estimating earthquake 

casualties such as death, number of injured persons, and total cost of damage. To quantify the 

direct damages from earthquakes to human beings and properties gives the magnitude, intensity, 

and depth of focus, the regression models were developed.  

OBJECTIVE 

The models will be of great value in planning, initiating and updating programs for 

earthquake hazard reduction and in the emergency planning in the East and South Asia. Here 

focal depth(x1), magnitude(x2), and intensity(x3) are taken as independent variables as these are 

the characteristics of earthquake and death (y1), injuries(y2), and cost of damage are taken as 

dependent variables  

 

 

 

 

 

METHODOLOGY 

            The method of research that was used was a descriptive type of research through a 

statistical analysis wherein the study is focused on present and past situations. We gathered data 
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on destructive earthquakes that hit South and East Asia from 1920 to 2000. The data were 

collected from NOAA National centers for environmental information’s website. 

Since there were more than one independent variables involved, Multiple regression 

using matrices was utilized to establish the mathematical model that would be best assess the 

damage due to destructive earthquakes particularly the number of death, injuries and cost of 

damage. All calculations were made using normal equation. Matrix computations were 

calculated using MATLAB and regression models were verified using SPSS.In fitting a multiple 

linear regression model, knowledge of matrix theory can facilitate the mathematical 

manipulations considerably. Using matrix notation, we can write the following equation 

 

Y=            x=          β= =  

The least square method for estimation of β, involves finding b. The normal equations to be put 

in the matrix form    Hence,  

Using these coefficients can be calculated for our mathematical model and our data should 

satisfy the following assumptions. 

 Your dependent variable should be measured on a continuous. 

 Multiple linear regression assumes that there is little or no multicollinearity in the 

data.   

 There needs to be a linear relationship between the two variables.  

 There should be no significant outliers.  

 There should be have independence of observations 

  Our data needs to show homoscedasticity.  

 We need to check that the residuals of the regression line. 

         In general, the multiple regression equation of Y on X1, X2........, XK is given by: 
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Y = b0 + b1 X1 + b2 X2 + …………………… + bk Xk 

Here b0 is the intercept and b1, b2, b3,......…,bk are analogous to the slope in linear regression 

equation and are also called regression coefficients.  

RESULT 

          This study gives the relationship between independent and dependent variables using 

Pearson correlation coefficient. And have formulated mathematical model for estimating 

earthquake casualties and the models are as follows, 

 ln  

 ln  

 ln  

With  

OUTCOME 

           This study will be of great value in emergency planning, initiating and updating programs 

for earthquake hazard reduction in the south Asia and East Asia.  

REFERENCE 
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BOOLEAN ALGEBRA AND SWITCHING CIRCUITS 

Meena.V, Mythili.G, Nirmaya.N , Paavaimozhi.P, Pavithra.A 

Supervisor: Dr K. Sumathi. 

BACKGROUND 

In Boolean algebra we have determined that switching circuit is applicable in air 

conditioners, telephone networks and in digital electronics. We have described Boolean 

functions and transformed it to truth tables in Karnaugh maps. We have described Boolean 

functions and we have also explained the applications of Boolean algebra which is widely used 

in computer circuits. In computational complexity theory and circuit complexity, a Boolean 

circuit is a mathematical model for digital logic circuits.Several important complexity measures 

can be defined on Boolean circuits, including circuit depth, circuit size, and number of 

alternations between AND gates and OR gates. Boolean algebra of two values is fundamental to 

computer circuits, computer programming, mathematical logic, set theory and statistics. A 

Karnaugh map provides a pictorial method of grouping together expressions with common 

factors and therefore eliminating unwanted variables. 

OBJECTIVE 

 The objectives of this study is able to use combinational and Switching circuit and 

understand the laws of Boolean algebra, to simplify boolean expression. k-map finds extensive 

usage in simplifying Boolean expressions. 

METHODOLOGY 

  Boolean algebra or switching algebra is a system of mathematical logic to perform 

different mathematical operations in binary system switching circuit is a method of 

implementing a telecommunication network in which two network nodes establish a dedicated 

communication channel through the network before the nodes may communicate. The K-map 

methods of solving the logical expression is referred to as graphically technique of simplifying 

Boolean expression K-map are also referred to as 2D truthtable.  
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Defining example of circuit switching is early analogy telephone network.An air 

conditioners an appliance, system or mechanism designed to extract heat from an area using a 

refrigeration cycle. Its purpose, in the home or in the car, is to provide comfort during either hot 

or cold weather.A simple stylized diagram of the refrigeration cycle contains Condensing coil, 

Expansion valve, Evaporator coil, Compressor. 

RESULT 

A poorly maintained air conditioning system can occasionally promote the growth and 

spread of microorganism, such as legion Ella pneumophila, the infectious agent responsible for 

legionnaires disease or thermophilicactinomycetes. Our aim is to monitor this level of the gas at 

a saturated level for keeping A.C continues on working. Now we want to implement a sensor 

which senses the level of gas in the refrigerator section of A.C. Let level of the gas is maintained 

at a saturated level and if level of gas goes down from that level, sensor will automatically shut 

off the A.C. Suppose low level of gas is denoted by”0” and saturated level is denoted 

by“1”.Hence power supply to the A.C will be “on” till the sensor show constant level. We can 

implement an another sensor for the inner temperature of A.C, the temperature of inner 

equipments reaches so high that a fault can be occurred in the A.C for safety purpose we can put 

a sensor in A.C which will shut down A.C before reaching the temperature at that level 

automatically.  

 

OUTCOME 

In this project “Boolean Algebra and Switching Circuits”, we have dealt with various 

aspects of Boolean algebra including Boolean expressions and functions, switching circuits and a 

concept called Karnaughs mapping or K – mapping. Boolean expression and functions are now 

an indispensable tools in computer science and we have explain its applicability in switching 

theory, building basic electronic circuits and design of digital computers.Finally the concept of 
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Karnaugh mapping is presented which is the pictorial method of grouping together expressions 

with common factors and therefore eliminating unwanted variables. Thus, Boolean algebra with 

its wide range of concepts and applications has become an inevitable part of today’s electronic 

world. 

REFERENCE 
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QUEUEING MODELS 

Pratheebha.P ,Preethi.S , Ranjani.S , Sathya.S , ShriSoundarya.B 

Supervisor Dr.D.Sasikala 

BACKGROUND 

 Delays and queuing problems are most common features not only in our daily life 

situations such as at a bank or postal office, at a ticketing office, i byn public transportation or in 

a traffic jam but also in more technical environments, such as in manufacturing, computer 

networking and telecommunications. They play an essential role for business process re-

engineering purposes in administrative tasks. Whenever customers arrive at a service facility, 

some may have to wait for their turn. Customers arrive at a service facility with single or 

multiple queues each with one or multiple server. Queuing models deals with analysis checkout 

sales operation service in iyarkai herbal products. 

OBJECTIVE 

 The objective of this study is to represent the various  types of queuing systems of 

various situations. Queuing models provide the analyst with a powerful tool for designing and 

evaluating the performance of queuing systems. 

METHODOLOGY 

 The parameters and corresponding characteristics in Queuing Model M/M/2, assuming 

system is in steady-state condition, are:  

 c number of servers = 2  

 λ arrival rate = 66 customers per hour  

 µ serving rate = 57 customers per server per hour 

 cµ (2) (57) = 114 (service rate for 2 servers)  

 ρ = λ / (cµ) = 66 / 114 = 0.5789  

 γ = λ µ = 1.1578 
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 Overall system utilization = ρ = 57.89 % 

 The probability that all servers are idle (Po) = 0.2667 

 Average number of customers in the queue (Lq) = 02

c

P
)1()!c(





 = 0.5836 

 Average time customer spends in the queue (Wq) = Lq / λ = 0.0088 hours 

RESULT 

 The performance of the sales checkout service remains same as for 2 servers on weekday. 

The number of customers in a queue is (0.7958) higher than a queue with two servers. Each 

customer in a queue has to wait for 1.446 minutes. This means, reducing the number of servers 

may lead a longer queue.  

OUTCOME   

 The empirical analysis of queuing system of Iyarkai Herbal Products is that they may not 

be very efficient in terms of resources utilization.The fault is not in the model or underlying 

assumptions. It is a direct consequence of the variability of the arrival and service processes. If 

variability could be eliminated, system could be designed economically so that there would be 

little or no waiting, and hence no need for queuing models.Increasing more than sufficient 

number of servers may not be the solution to increase the efficiency of the service by each 

service unit.  
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MATHEMATICAL MODELLING ON URINARY DEPLETION EFFECT 

Praveena .G, Preethi .J.K, Preethi .N, Shanmuga priya .S, Sheebasri .S, Shree Kaialvizhi .G 

Supervisor Dr.D.Sasikala 

BACKGROUND 

              Stones in the urinary tract were assumed to be continuously increased in size by 

incorporating materials from the urine. To calculate the influence of the depletion effect, 

we considered two different models of stone growth by using the concept of partial 

differential equations.  

OBJECTIVE 

               Urolithiasis is the formation of stones in the kidney, bladder, and urethra. It 

occurs in approximately 12% of the global population. Its re-occurrence rate in male is 70-

81% and 47-60% in female. The most common stones are struvite,calcium 

oxalate,urate,cystine and silica. 

METHODOLOGY 

               Urinary tract is assumed to be a constant flow crystallizer.UMM refers to the 

Urinary Macromolecules which gets settled inside the surface of the epithelium in the form 

of spherical shaped particle. By both aggregation of previously formed micro crystals and 

by mineral deposition on the surface of the stone, urinary oxalate concentration  is altered 

to the measured concentration c.   
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MODEL 1  

  In the first model, the increasing size of stone depends only on the urinary 

concentration of lithogenic substance.  

                                                           ----------------------   (7) 

MODEL 2  

        In the second model, the increasing size of stone depends on surface area of growing 

stone. 

                   -------------------- (16) 

  RESULT 

       Types of stones             Molar volume(g/ ) 

       Calcium Phosphate 98.78 

       Uric acid 89.8995 

       Struvite  144.61 

       Cystine 143.04 

               2,5,10, 1500 /day, concentration of urine c = 0.4, 0.6, 0.8                                                                                      

   Stones       v/   

     c 

        2         5       10  

  Calcium 

Phosphate 

 

0.4 0.40004049 0.40010121 0.40020240 

0.6 0.60004049 0.60010122 0.60020242 

0.8 0.80004049 0.80010123 0.80020244 

   Uric  

 

0.4 0.40004449 0.400111214 0.40022238 

0.6 0.60004449 0.600111221 0.60022242 

 0.8 0.80004449 0.800111225 0.80022243 

                           0.4 0.4000276602 0.4000691457 0.400138275  



M  23 

 

Struvite 

 

0.6 0.6000276606 0.6000691484 0.600138286  

0.8 0.800027661 0.8000691497 0.800138291 

 

Cystine 

 

0.4 0.400027964 0.4000699045 0.400139793 

0.6 0.600027964 0.6000699072 0.600139803 

0.8 0.800027964 0.8000699085 0.800139809 

  

OUTCOME 

            Any stone present in the urinary tract must be considered in as the stone related 

urinary depletion effect is of high clinical relevance. Evaluation of the patient metabolic 

situation should ideally be undertaken after total stone removal. Our model calculations 

clearly point out that the effect of an ongoing stone formation process may considerably 

deplete the concentration (calcium phosphate, uric acid, struvite, cystine) of a 24-hour 

urine analysis. 
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SEED QUALITY ANALYSIS USING STATISTICAL QUALITY CONTROL 

Priyanka.S, Rajeshwari.S, RanjithaPriya.M, ShangaMithraa.R.M, ShanmugaPriya.S 

Supervisor: Sasikala.D 

BACKGROUND  

Seed testing is determining the standard of a seed lot like physical purity, moisture, 

germination and thereby enabling the farming community to get quality seeds. To make an 

analysis, we have taken samples from paddy seeds and determined its quality by statistical 

quality control. The use of quality seeds helps greatly in higher production per unit area to attain 

food security of the country. A series of seed priming experiments were conducted to test the 

effects of different pretreatment methods to seed germination. 

SEED CHECKING PROCESS 

 

 

 

 

 

Visual 

inspection 

Remove 

unhealthy seed 

Treat the seed 

Condition the 

seed 

Proceed for 

sowing 

Breaking 

dormancy 

Test for 

germination 

Priming 

Pre-

germination 



M  25 

 

METHODOLOGY 

Statistical quality control refers to the use of statisticalmethods in monitoring and 

maintainingof the quality of products and services. One method refers to acceptance sampling , 

can be used when  a decision  must be made  to accept or  reject  a group of  parts  or items  

based on the quality  found  in the sample. A  second  method , referred to  as statistical  process  

control , uses graphical  displays  known as control  charts to determine  whether  a  process  

should  be continued  or should  be  adjusted to achieve the desired quality. 

RESULT  

The  high quality seed  required germination  level  to be  maximum 96, minimum  85,  

normal  60  is suitable for seed  testing.This germination level helps us to find the acceptance and 

rejection samples by determining themin X-chart. From the below table of 10 paddy seeds 

samples which are taken from the two laboratories in which 9 samples were accepted and only 1 

is rejected. 

CALCULATION 

 

SAMPLES 

GERMINATION PERCENTAGE 

LAB 1 LAB 2 

1 84 82 

2 91 86 

3 77 67 

4 84 80 

5 95 88 

6 90 83 

7 66 50 

8 91 97 

9 55 45 

10 90 98 
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OUTCOME 

The quality of seed observations   help  us  to conclude  the  percentage  of  seed  

germination  test  and  moisture  content.  Seed  testing  are   required  from  time  to  time  to  

gain  information  regarding   planting  value  of  seed  lots.  Seed   testing ispossible for all those 

who produce, sell and use goods. After  the  seeds  were  left  to  germinate   for  15  days,  

results  were  recorded  to  see   which   seeds   germinated. 
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APPLICATIONS OF GRAPH THEORY 

Sindhu. R, Subashini .I, Suganya .M, Tharani .C, Vijayshree .S 

Supervisor: Dr.E.Lakshmi 

BACKGROUND 

           This project examines how the graph theory is applied in real life. This also discusses how 

graph theory is realised in shortest path prediction and network analysis. Here occurrence of 

graph theory in the fields like neurology, computer science, sports, transportation and logistics 

are also discussed. 

OBJECTIVE 

           Travelling salesperson problem is a well-known problem. In this problem the minimum 

cost tour of few cities is needed, which are connected. The cost of different paths is given. The 

tour should be started from a given node and after completing the tour the travelling salesman 

has to return to the starting node.  In this paper Branch & Bound method is used to solve this 

problem. If there is set of places which are connected to each other directly or indirectly.  A sales 

person is standing at any source point. He needs to visit all the cities and return to the source 

city. The minimum path is to be found so that the length of the complete tour is minimum. There 

may be different paths to visit all the places. If the tour were represented on a paper in the form 

of a directed graph G, then it would be a set of vertices V (G) and a set of edges E (G) 

connecting them. We have to find the shortest path so that the distance would be minimum.  

Map - A truck travelling to six cities in Tamilnadu. The cost matrix for above map: where 

v1,v2,v3,v4,v5&v6 denote nodes for the respective cities and distance  mentioned on the  edges.                                                                                                                                                 
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METHODOLOGY 

               The method we are proposing to solve the problem is Branch and Bound Method. The 

term branch and bound refers to all state space search methods in which all the children of E-

node are generated before any other live node can become the E-node. E-node is the node, which 

is being expended. State space tree can be expended in any method i.e. BFS or DFS. Both start 

with the root node and generate other nodes. Anode which has been generated and all of whose 

children are not yet been expanded is called live-node. A node is called dead node, which has 

been generated, but it cannot be expanded further. The concept of dead node gives the birth to a 

new concept known as backtracking.Which says once we have traversed a node and it’s a dead 

node and still we could not find the solution. So we need to come back to its parent and traverse 

its another children for the solution. If it has no more children unexpended then we need to reach 

its parent (grand parent of dead node) and expend its children and so on. And we do so until we 

get the solution or complete tree is traversed. In this method at each node tree is dead so we need 

to expand the node, which is most promising, means the node which promises that expanding or 

choosing it will give us the optimal solution. So we prepare the tree starting form root then we 

expand it.The input to the method is the cost matrix, which is prepared using the convention: 

                             Cij =         ∞, If there is no direct path from Vi  to Vj 

                                           Wij , If there is a direct path from Vi  to Vj 

While solving the problem,we first prepare the state space tree, which represents all possible 

solution. In this problem |V|=6. Which is the number of total nodes on the graph or the cities in 

the map.The formula for finding the cost is L(node)=L(parent node)+parent(i,j)+total cost of 

reduction. 

RESULT 

             The sequence of traversal is    v1   --     v6   --    v5    --     v4   --     v3    --      v2   --     

v1.So the total cost of traversing the graph is: 360+119+132+207+225+306=1349.  The 

proposed method, which is using Branch & Bound, is better because it prepares the matrices in 

different steps. At each step the cost matrix is calculated. From the initial point we come to know 

that what can be the minimum cost of the tour. The cost in the initial stages is not exact cost but 
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it gives some idea because it is the approximated cost. At each step it gives us the strong reason 

that which node we should travel the next and which one not.  

OUTCOME 

           Graphs are a commonly used data structure because they can be used to model many real 

world problems. The graph makes large data quite simpler to work with. Graphs can be used to 

solve very complex problems such as least cost routing, mapping, program analysis and so on.  
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MATHEMATICAL TOOLS USED IN TOMOGRAPHY 

Sownthariya.M , Srivatsala.KA, Subashini.A, Supraja.N, Thamizhani.S 

Supervisor: Dr.E.Lakshmi 

BACKGROUND 

Computed Tomography (CT) and other radial imaging techniques are vital to the practice 

of modern medicine, allowing non-invasive examination of the inner workings of the human 

body. This project examines raw CT data, modeled by the Radon transform, and methods of 

inversion via unfiltered backprojection, Fourier transforms, and filtered backprojection (the 

inverse transform). We demonstrate this process through examples of raw data and inversion, 

with a focus on the influence of discrete data sets of different sizes on inversion quality. 

OBJECTIVE 

The objective of the study is to understand the process of image reconstruction in CT and 

MRI scans using Fourier transform, Radon transform and Fast Fourier transform. 

METHODOLOGY 

Mathematical techniques like Fourier series, Fourier transform, Fast Fourier transform 

(FFT) and Radon transforms are used in examining and understanding the CAT and MRI scans. 

A 2D Radon transform is defined by 

R(P,T)[f(X,Y)] = =  

=U(P, ) 

Where p is the slope of a line and   is its intercept. 

The inverse Radon transform is  

f(X,Y) = H[U(p,y-px)dp 

where H is a Hilbert transform.  
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Mathematically, the captured signal is related to g(x,y) by 

(R) =  

The Fast Fourier transform for the image is given by  

U( u(x,y)dxdy 

RESULT 

We can examine the CT image and MRI image by using the following method.The CT or 

MRI images obtained are reconstructed using Radon or Fourier transforms. However a high 

degree of accuracy is required for such reconstruction .The Radon transform of the image 

represented by the function f(x,y) can be defined as a series of line integrals through the function 

and this is shown in the figure below  

 

A graph can be drawn for the above process as follows  

 

OUTCOME 

These Mathematical tools are vastly used in Medicine. In this we have discussed how 

Radon transform and Fourier transform are used to diagnose the body parts and hence to 

determine the defects in human system. We have also learned how to reconstruct an image using 

inverse Radon transform in the field of medicine. We can easily come to a conclusion that the 
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Fourier series is an advanced version of the Inverse Radon transform which provides much more 

compatibility to reconstruct the image. 
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APPLICATIONS OF LINEAR ALGEBRA 

Srikavi.S.D, Suganya.S, Sunmathi.P.A,  Susmitha.S, Vidhya.J, Yalini.P 

Supervisor: Dr. Mrs. R.Lakshmi 

BACKGROUND 

 Application of linear algebra extends to many fields like traffic control, 

cryptography,chemistry, physics, economics, genetics, and also in search engines. Study of 

traffic congestion is significant these days due to increase in population in the cities, affordability 

to buy vehicles, convenience in using own vehicles rather than opting for public transport. Linear 

algebra helps in understanding and developing an optimal road network with efficient movement 

of traffic and minimal traffic congestion problems. It helps in coding of datas in cryptography. A 

chemical equation is easily balanced by using linear algebra technique. 

OBJECTIVE 

 The main objective of the project is to analyze and represent a traffic flow of four one-

way roads in a mathematical model and to solve it for better results. We use Gauss Jordan 

Method to solve the linear equations we construct. 

METHODOLOGY 

A system of linear equations was used to analyze the flow of traffic for a network of four 

one-way streets. The variables represent the flow of the traffic between the four intersections in 

the network. The data was obtained by counting the number of vehicles that travelled around the 

four one-way streets between the hours of 6am to 10am, and 2pm to 6pm during the mid-week 

peak traffic hours. The arrows are used to indicate the direction of flow of traffic in and out of 

the network that is measured in terms of number of vehicles per hour (vph).  
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The following assumptions were made in order to ensure the smooth flow of the traffic: 

1.Vehicles entering each intersection should always be equal to the number of vehicles leaving 

the intersection. 

2.The streets must all be one-way with the arrows indicating the direction of traffic flow.  

3.This conservation of flow constraint leads to a system of linear equations.  The system of the 

modeling equations has many solutions, and therefore many traffic flows are possible. 

 

CRYPTOGRAPHY 

Cryptography is the study of the techniques of writing and decoding messages in codes. 

The cryptography employs many different means of transforming normal data. Encryption is 

used widely by people, organizations and the government to safeguard their data from misuse. 

One method of encryption is by using linear algebra, specifically matrix operation. The method 

involves two matrices: 

 one to encode, the encoding matrix, and 

 one to decode, the decoding matrix.  

 

CHEMISTRY 

In chemistry,one of the linear algebra techniques can be used to solve one of chemistry’s 

incapable tasks of balancing chemical equations. Balancing chemical equation is fundamental 

when it comes to laboratory work as the correct ratios of reagents and products are vital to most 

chemical reactions. The chemical equation would be difficult and tedious to balance by hand. In 
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this case a linear algebra system would be of great use. It wouldn’t be too difficult task for most 

to build a linear algebra system and solve it by hand. 

PHYSICS   

 An interesting application of linear algebra can be found in electrical engineering and 

specifically electrical networks. Linear algebra is a useful tool in analyzing electric circuits in 

terms of organization and saving time. Ohms law simply states that the voltage drop across a 

resistor is the product of the current and the resistance.  V = IR 

GOOGLE 

           Google's success derives in large part from its page rank algorithm, which ranks the 

importance of web pages according to an eigenvector of a weighted link matrix. Analysis of 

the Page Rank formula provides a wonderful applied topic for a linear algebra. 

 

 OUTCOME 

In this project “application of linear algebra”, we conclude that linear algebra plays a 

major role in various fields such as network flow, chemistry, cryptography. In the modern 

advanced world the major problem faced by people is traffic. Smooth flow of traffic is the need 

of the day and Linear Algebra plays a major role in traffic control. It helps in reducing the traffic 

as much as possible and ensures smooth flow. In the field of chemistry, balancing of complex 

chemical equation is the most difficult task to perform, and this problem is solved using Linear 

Algebra in a simpler manner. Linear Algebra plays a major role in coding and decoding by using 

matrices. 
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