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ABSTRACT 

Water is basic need in every one’s life. Saving and proper usage of water is very 

important. Here is an easy project which will give the alarm when there is rain, so that we can 

make some actions and save the rain water. As a result, we can increase the water levels of 

underground water by using underwater recharge technique. Rain water detector will detect 

the rain and make an alert; rain water detector is used in the irrigation field, home automation, 

communication, automobiles etc. Here is the simple and reliable circuit of rain water detector 

which can be constructed at low cost. 

Rain Alarm Project Block Diagram: 

 

 

 

 

 

Rain water sensor is the main component in the circuit. For this rain sensor, no need to 

go and buy in the market or online. We can do it ourselves just by taking the piece of Bakelite 

or mica board and aluminum wire. Bakelite or mica board should be made completely flat and 

aluminum wire should be pasted on the flat board as shown in the figure below of rain water 

sensor. Care should be taken that there should be no spaces between the wire and board. When 

the rain water sensor is completed, it should get connected to the circuit and voltage should be 

passed through the wires. If there is no rain, the resistance between the wires will be very high 

and there will be no conduction between the wires in the sensor. If there is rain, the water 

drops will fall on the rain sensor which will also decrease the resistance between the wires and 

wires on the sensor board will conduct and trigger the NE555 timer through the transistors 

circuitry. Once NE555 is triggered, it will make the output pin high and which will make the 

buzzer to make alarm. 

Rain in Alarm Project Circuit Diagram: 
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Circuit Explanation: 

 The points A and B of the circuit are connected to the points A and B of the rain sensor 

respectively. When rain is falling, the rain water will fall on the rain sensor which has 

aluminum wires on mica or Bakelite sheet. Due to the water on sensor, the aluminum wire ‘w’ 

develops resistance and gets conducted because of battery connector, the sensor and also to 

the circuit. 

 When the aluminum wires are connected, the transistor Q1will get turned on and make 

LED to glow and also Q2 will also be turned ON. When the Q2 is saturated, the capacitor C1 

will be shorted and make the transistor Q3 to be turned ON. C1 will get charged by the 

resistor R4. The reset pin of 555timer which is connected to the emitter of Q3 will bemade 

positive when Q3 reaches to the saturation mode. 

 The 555 timer is configured in astable mode. When the reset pin of the 555 timer is 

made positive because of saturation mode of Q3, it will generate the pulse at the pin 3 and 

make speaker to ring alarm. Capacitor is connected in between the pin 3 of 555 timer and 

speaker because to block the DC signal and allow only the variations in the signal which make 

the speaker to make sound. The diode D2 will not allow any reverse current from the timer. 

 Because of the resistor R4 and capacitor C1, Q3 will get in cut-off after sometime and 

make the reset pin of 555timer in negative and speaker will stops making sound. The time for 

555timer to make speaker sound depends on the values of C1 and R4. 

 When there is no rain, the aluminum wire of the sensor will not have any resistance or 

conduction cannot trigger the circuit. 

Applications of Rain Alarm Project: 

 In the irrigation, it will detect the rain and immediately alert the farmer. 

 In automobiles, when the rain detector detects the rain it will immediately active the 

wipers and inform to the driver. 

 In communications, it will boost the power of the antenna and increase the signal 

strength to send or receive the signals. 

 In normal house hold, with the help of rain water detector we can automatically save 

the rain water. (This can be done only when home automation is done and equipment to save 

the rain water. In this, rain water detector will detect the rain and helps to switch ON the 

equipment which will automatically save rain water for different purposes). 

 This can also be used if there is a chemical rain also. This is very common in industrial 

areas. 
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Supervisor:   Dr. J. Balavijayalakshmi MSc, MPhil (Phy), PhD, MCA,  MPhil (Comp.Sci) 
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ABSTRACT 

The aim of our project is to make a controller based model to light up the room and 

turn on the fan based on the number of persons entering into the room. When an individual 

enters into a room IR sensors sense the obstruction. The IR transmitter of IR sensor emits 

infrared light and the photodiode detects it. An IC op amp act as  a voltage comparator.  As 

the photodiode senses an object , the resistance of the photodiode falls down the huge value. 

One of the inputs of the op amp is set at threshold value by the potentiometer and the another 

input is from the photodiode series resistor. The threshold voltage and the voltage across  the 

series resistor are compared by the op amp and if the voltage across the resistor is in series to 

photodiode is greater than that of the threshold voltage the output of the IC op amp goes high. 

As the output of the IC is connected to an LED it blows and this signal is passed to 

microcontroller STM32. The input of the 5V Relay is connected to microcontroller. The 

power supply to relay module is given by the Battery BT1 and the other end is connected to 

the lamp. The other terminal of lamp is connected to Normally Open contact of the 5V relay. 

The neutral wire from the main supply is connected to common contact of the relay.A small 

light sensor in the form of LDR (Light dependent Resistor) is used to switch on or Off the 

light automatically. The fan unit is also connected to relay module by 5V battery and is 

connected to STM32. Sensor must be placed at the entrance of the room. When a person 

enters the room, sensor detects the person and this signal triggers the STM32 microcontroller 

that the person has entered the room. The count of number of person entering the room is 

displayed in LCD display. There by, the microcontroller turns on the light and also increments  

the vision counter by 1. If there are more visitors, the microcontroller keeps the light turned on 

and increments the visitor counter accordingly. Thus the constructed energy control system 

prevents energy waste in house, lecture hall, classroom and other buildings.  



 P - 4 

 

 

 

 

 

 



 P - 5 

 

SMART IRRIGATION SYSTEM 

Niju Nelsya.N, Nivedha.R, Priyadharshini.C, Pooja.A, Rishma.T.R 

Supervisor   :  Mrs. M. Lavanya, M.Sc., M.Phil., 

Department of Physics, PSGR Krishnammal College for Women, Coimbatore 

 

ABSTRACT 

"Automatic Irrigation System on Sensing Soil Moisture Content" is intended to create 

an automated irrigation mechanism which turns the pumping motor ON and OFF on detecting 

the moisture content of the earth. The benefit of employing these techniques is to reduce 

human interference and to make certain appropriate irrigation. This automated irrigation 

project brings into play an Arduino board ATmega 328 micro-controller is programmed to 

collect the input signal of changeable moisture circumstances of the earth via moisture 

detecting sensor systems. 

 

Growth in the technology has solved many problems in the present scenario. It is very useful 

and effective in irrigation system. This project mainly aims at developing technical solutions 

to the problems in the agricultural field and gardens. This project is very accurate and it is also 

cost effective. 

It has the ability to read soil volumetric water content directly using the soil moisture 

sensors and soil moisture probes. No special maintenance is necessary. It is highly accurate 

when sensors are installed properly in good contact with the soil. It has a large range of 

operating range with the environment.  The smart irrigation system is easy to handle. It makes 

our gardening work easy and convenient. It also minimize needs for infrastructure to store and 

carry water. It saves our time by automatically watering the yard and gardens. It saves our 

field from our forgetfulness. 

This project could play a remedial role for the issues in the agricultural irrigation and 

loss of plants in our garden. In addition, it shows that the technological development can be 
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used in a positive way to bring up productivity in the agricultural field. It ensures the increase 

in agricultural productivity and decrease in the work level to the farmers. 
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EXPERIMENTAL DETERMINATION OF REFRACTIVE   

INDEX  AND SPEED OF LIGHT IN DIFFERENT MATERIALS 

USING LASER. 

K. Arthi , K. Manonmani, P. Nandhini, V. Nandhini,  A. Pavithra 

Supervisor : Dr. N. Priyadharshini, M.Sc., M. Phil.,PhD 

Department of Physics, PSGR Krishnammal College for Women, Coimbatore 

 

ABSTRACT 

The main aim of this project is to determine how the refractive index and speed of 

light varies accordingly with the different density of the solution.  We measure the speed of 

light using an inexpensive laser pointer with a protactor and solution.  We used Snell’s law to 

determine the index of refraction and applied it to determine the speed of light in medium.  

Hence, we come out with the result that when we shines a beam of light through different 

density, then the light will be most refractive and travel slowest through the most dense 

medium because molecules in the medium are obstacles for the beam of light i.e., when 

density increases speed of light decreases.  For solution with high concentration of shampoo, 

the laser beam does not penetrate the medium.  This project is helpful in determining the 

concentration of dissolved substance in water, determination of drug concentration in 

pharmaceutical industry. This can help to measure light and help scientists figure out the 

speed of light to advanced technology.                               

 

                                                   Experimental set-up  
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Example: 

Sugar solution A         Sugar solution B 

 

 



 P - 9 

 

CONSTRUCTION AND LED BASED pH DETECTOR 
Devibala.E, Dharani.U,  Induvadane.P,  Jenet Aiswariya.R, Sruti nanditaa.S 

Supervisor : Dr.(Mrs.)G.Praveena,M.Sc.,M.Phil.,Ph.D 

Department of Physics, PSGR Krishnammal College for Women, Coimbatore 

 

ABSTRACT 

 

This project aims to understand construction and working of a simple and low cost 

electronic device to detect the acidic and basic nature of the given solution. A simple 

photometric assembly based on LED as a light source and a photodiode as a detector as 

proposed by Willy G.Santos and Eder T. G Cavalheiro [1] to observe the absorbance changes 

as a function of the nature of the solution is used. The constructed circuit is also tested for 

different pH conditions, wherein pH meter has been used to the exact pH value of chemical 

substance. Thus we tested for different solutions say for Neutral solution ,Green colour LED 

glows for cid solution Red color LED glows and for Basic solution Yellow color solution. 

 

 

 

 

REFERENCE: 

1. Journal of Chemical Education by Willy G.Sandos and Eder T.G Cavalheiro DOI: 

10.1021/ed500931p. 
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GROWTH AND CHARACTERIZATION OF ZINC THIOUREA 

SULPHATE 

R.Arthy, U.Dharani, K.Mathumitha, C.Suganya, M.U.Swedha 

Supervisor : Mrs. S. Subanya, M.Sc., M.Phil., 

Department of Physics, PSGR Krishnammal College for Women, Coimbatore 

 

ABSTRACT 

This present work describes on the growth and characterization of  Zinc Thiourea 

Sulphate.Single crystal of zinc thiourea  sulphate (ZTS) was grown from a super saturated 

aqueoussolution containing thiourea and zinc sulphate in a molar ratio 1:1.The colourless 

good optical single crystal  of ZTS  (1:1 ratio) was grown within eleven days,A seed crystal is 

a small piece of single crystal material from which a large crystal of the same material is to be 

grown. The large crystal can be grown by dipping the seed into a super saturated solution.A 

ZTS crystal obtained from spontaneous nucleation was suspended in the solution. After 

fourteen days the size of the crystal was increased and the quality was also improved.The 

grown crystal will be characterized by powder X-ray diffraction (XRD) and Fourier transform 

infrared spectroscopy (FTIR). The powder X-ray diffraction analysis determines the phase of 

the products.The crystalline nature of the grown crystals were confirmed with powder X-ray 

diffraction pattern. The crystalline phase and the size of the products were determined by X-

ray powder diffraction.The well-defined and sharp peaks signify the good crystalline nature of 

the sample.  In FTIR spectrum analysis the resultant spectrum was depicted using KBr pellet 

technique.The FTIR spectrum analysis confirms the functional groups in the ZTS crystal. The 

presence of Alcohol group, Nitro compound, Amine group, Alkene group, Halo compounds 

were confirmed using  FTIR spectrum analysis. 

 

Keywords: Growth of ZTS crystal, XRD studies, FTIR analysis 
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ZTS single crystal 

 

 

 

 

Powder X-ray diffraction pattern of ZTS crystal              FTIR spectra of ZTS crystal 
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SYNTHESIS AND CHARACTERISATION OF SILVER-

COPPER  OXIDE NANOCOMPOSITE 

Sharma.S, Shruthie.B, Sowmiya.R, Sujitha.G, Varshaa.S.R 

Supervisor  :  Dr.S.Shanmuga Sundari M.Sc., M.Phil., PhD., 
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ABSTRACT 

The metal nanocompositesare  extremely important technological materials in 

electronic and photonic devices, in chemical industries and in medical fields. The bactericidal 

effect of metal nanoparticles has been attributed to their small size and high surface to volume 

ratio, which allows them to interact closely with microbial membranes. The objective of this 

study is to prepare Silver-Copper oxide nanocomposites and characterize them by various 

physico chemical techniques such as IR, P-XRD, SEM, UV - DRS.The  Silver-Copper 

oxidenanocompositeswere synthesised by thermal degradation method. Formation of Silver-

Copper oxide nanocomposites were confirmed from XRD analysis.  The bending and 

stretching vibrations present in the material was confirmed from the FTIR spectrum. The 

average size of the synthesised nanocomposites were found to be 25 -  40 nm. 
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OBSTACLE AVOIDANCE ROBOT 

Athira R.G, Hannah C Bennett, Afsaana.M, Arputhamalar.V, Aishwarya .E 

Supervisor : Mrs .S. Yuvarani, M.Sc., M.Phil., 

Department of Physics, PSGR Krishnammal College for Women, Coimbatore 

 

ABSTRACT 

      Obstacle avoidance is a robotic discipline with the objective of moving vehicles on the 

basis of the sensorial information use of these methods front to classic methods ,which is a 

natural alternative when the scenario is dynamic with an unpredictable behaviour .In these 

cases, the surroundings do not remain invariable and thus the sensory information is used to 

detect the instant changes . 

Almost all the navigation robots demands some sort of obstacle detection, hence 

obstacle avoidance strategy is of most importance. Obstacle avoidance robot has a vast field of 

application. They can be used as service robots for the purpose of household work and so 

many other indoor applications. Equally they are of great importance in scientific exploration 

and emergency rescue; there may be places that are dangerous for human or even impossible 

for humans to get through. 

The main motto of designing such a type of robot or the technology is that this 

technology can be used in todays very fast transportation to avoid the accidents generally 

happen in congested or metropolitan areas by applying emergency. This project mainly 

focuses on Obstacle detection and avoidance, whenever a robot senses any obstacle 

automatically diverts its position to the left or right and follows the path. 

 

This program is developed without microcontroller in order to eliminate critical 

circuits and difficult programming; this simple technique can be incorporated in wheeled 

robots to keep them away from damages and accidents 
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THIOUREA SULPHATE CRYSTAL 

Rakshana.K, Reethika.V, Santhiya.A, Sathya priya.G, Vijayasree.A, Yamuna priya.G  

Supervisor  :  Mrs T.Poongodi.,M.Sc.,M.Phil., 
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ABSTRACT 

In this present work, zinc(tris) thiourea sulphate crystal was grown by slow 

evaporation technique.   

ZnSo4 + 3CS (NH2)2   =    Zn [CS (NH2)2]3SO4 

In order to achieve this, an aqueous solution of zinc sulphate and thiourea was prepared in a 

molar ratio of 1:3. In 1:3 concentration, 21.565 g of zinc sulphate and 17.127 g of thiourea 

was taken in a beaker and dissolved in 650 ml of deionized water at room temperature. This 

solution was filtered twice and poured into a petri dish. Petri dish was covered with polythene 

sheet and holes of equal distance was pricked on the polythene sheet. The solution was kept 

undisturbed. The holes enable the solution to evaporate and the crystal was formed in 10 days.  

Zinc(tris) thiourea sulphate is a semi-organic nonlinear optical material with 

molecularformula Zn (NH2CSNH2)3SO4. 

Characterization of the material can be defined as a complete description of its 

physical and chemical properties.Detailed studies of the crystal can provide clues to deduce 

how the growth techniques should be modified so that the perfection of the crystal may be 

increased.The study of growth defects include the defects such as inclusions step growth, 

mechanical stress etc., which result due to poor control growth parameters.In the present 

work, Zinc(tris) thiourea sulphate crystal is subject to the following studies: 

Fourier Transform-Infrared Spectroscopy (FTIR) is an analytical technique used to 

identify organic (and in some cases inorganic) materials.When a material is irradiated with 

infrared radiation, absorbed IR radiation usually excites molecules into a higher vibrational 

state.The wavelengths that are absorbed by the sample are characteristic of its molecular 

structure. 
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 FT-IR STUDIES OF ZINC (TRIS) THIOUREA SULPHATE  

X-ray diffraction method is used to know the arrangement spacing of atoms in crystalline 

materials. Such studies have led to a much clearer understanding to the physical properties of 

metals, polymeric metals and other solids.X-ray diffraction is a unique method in 

determination of crystallinity of a compound. XRD is primarily used for 

(i) ID of crystalline material (used for regulatory purposes or during development). 

(ii) ID of different polymorphic forms (“fingerprints”). 

(iii)Distinguishing between amorphous and crystalline material. 

(iv) Quantification of the percent crystallinity of a sample. 

  

X-RAY DIFFRACTION OF ZINC (TRIS) THIOUREA SULPHATE CRYSTAL 
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ABSTRACT 

In optics, the refractive index or index of refraction of a material is a dimensionless 

number that describes how light propagates through that medium. It is defined as ratio of  the 

speed of light in vacuum and  the  velocity of light in the medium. For example, the refractive 

index of water is 1.333, meaning that light travels 1.333 times faster in vacuum than in the 

water.Refractive index finding methods are Interferometry Method, Brewster's Angle Method, 

Index Match Method, Microscopy and Scattering Method, Deviation Method, Critical Angle 

Method. Among these the most common and easiest method is the minimum deviation and 

critical angle method.The density of the solution has been deducted by simple refractive 

index.The refractive index of the solutions were determined by minimum deviation 

method.The conclusion of this study is  when the density of the solution increases, the 

refractive index of the solution also increases. 

 

 

S.No 

 

Solution 

 

Refractive index  

 

Density in 

gm/cm^3 

 

1 

 

Ether 

 

1.344 

 

0.713 

 

2 

 

Ethanol 

 

1.355 

 

0.789 

 

3 

 

Acetone 

 

1.358 

 

0.786 

 

4 

 

Toluene 

 

1.489 

 

            0.867 

 

5 

 

Aniline 

 

1.572 

 

0.94 
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ABSTRACT  

 Arduino controlled aid for visually challenged  is an innovation with the help of the 

multidiscipline subjects like computer science, electronics engineering and health science 

which helps the visually challenged to navigate with speed and confidence by detecting the 

nearby obstacles using the help of ultrasonic waves and notify them with a buzzer sound or 

vibration. Arduino controlled aid for visually challenged comprises of Arduino Pro Mini 

328- 5V/16 MHz board designed based on the Arduino board (the microcontroller 

programmed using Arduino Integrated Development Environment Software) and Ultrasonic 

sensors. Using the ultrasonic sensors,visually challenged can detect the objects around them 

and can easily travel. When the ultrasonic sensor detects obstacle, the device will notify the 

user through vibrations and sound beeps. The intensity of vibration and rate of beeping 

increases with decrease in distance and this is a fully automated device which helps the 

visually challenged to travel with ease and confidence. 
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ADSORPTION OF HEAVY METALS BY GRAPHENE 

OXIDE/CELLULOSE HYDROGEL PREPARED FROM NaOH/UREA 

AQUEOUS SOLUTION 

Akshaya Premi. S, Anusha. D, Aswini. S, Bathirammal. M 

 Supervisor: Dr. D. Nalini  

Department of Chemistry, PSGR Krishnammal College for Women, Coimbatore 

ABSTRACT 

Due to the industrialization process, the serious threat of heavy metal ions to the 

environment is a particular concern worldwide. Thus, it is necessary to remove hazardous heavy 

metals from aqueous solution. Adsorption by Graphene oxide/Cellulose Hydrogel prepared from 

NaOH/Urea aqueous solution is considered to be the potential, cost efficient and eco-friendly 

method for the adsorption of heavy metal ions from aqueous solution. The present work aims at the 

synthesis of Graphene oxide by Modified Hummer’s method, characterization of Graphene oxide 

and to prepare GO/Cellulose hydrogel with good potential to adsorb heavy metal ions. Synthesis of 

Graphene oxide by modified Hummer’s method and characterization of GO using FT-IR 

Spectroscopy.  Then the preparation of GO/Cellulose Hydrogel, cross linked using citric acid and 

NaOH/Urea aqueous solution as binding agents. Due to the introduction of GO, the GO/Cellulose 

composite hydrogels exhibited good compressive strength. Adsorption studies for different heavy 

metals like Nickel and Copper were carried out using titrimetric method. The initial amount of 

Ni2+ was found to be 5.8g and the calculated adsorption capacity of GO/Cellulose was found to be 

4.5g. The initial amount of Cu2+ was found to be6.3g and the calculated adsorption capacity of 

GO/Cellulose was found to be 4.4g.Adsorption capacity of heavy metal ions increases with an 

increase in the GO/ Cellulose ratio and GO/ Cellulose hydrogel showed high adsorption rates.  

INTRODUCTION  

Heavy metals are relatively uncommon in the Earth's crust but are present in many aspects 

of modern life. Some heavy metals are either essential for human health (such as iron, cobalt, and 

zinc) but can be toxic in larger amounts or certain forms. Other heavy metals, such as cadmium, 

mercury, lead, and arsenic are highly poisonous. The most commonly found heavy metals in waste 

water include arsenic, cadmium, chromium, copper, lead, nickel, and zinc. GO nanosheets 

containing carboxyl and hydroxyl groups were introduced into the surface of the cellulose 

hydrogel with retention of the gel structure and its nanoporous property. Due to the introduction of 

GO, the GO/cellulose composite hydrogels exhibited good compressive strength. 

EXPERIMENT  

1.1 PREPARATION OF GRAPHENE OXIDE  

Graphene oxide was prepared from natural graphite by modified hummer’s method. 

Briefly, graphite (5.0g), sodium nitrate (2.5g) and concentrated sulfuric acid (95%, 115ml) were 

consistently mixed in an ice bath for 1 hour. While maintaining vigorous agitation, 15g potassium 

permanganate was slowly added to the suspension. The rate of addition was carefully controlled to 

keep the temperature of the reaction mixture below 5C.  Next, the mixture was placed in a 45C 

water bath and kept at that temperature for 30 minutes, followed by the slow addition of distilled 
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water (20ml) to keep the solution from effervescing .The resulting solution was placed at well 

below 70oC - 80oC for 30 minutes. With progression of the reaction, the color turned into light 

brownish. After further treatment with hydrogen peroxide (30% of 25ml), the filtered cake was 

washed with 5.6L of 10% hydrochloric acid and then with considerable water. After drying for 24 

hours the grey -black powder of graphene oxide was obtained. 

 

1.2 PREPARATION OF GO/CELLULOSE HYDROGEL 

A Solution of 4.0 wt% Cellulose in NaOH/Urea aqueous solution was prepared. GO was 

dispersed into the 7.0 wt% NaOH/ 12.0 wt% Urea aqueous solution pre cooled to -12.6℃ for 

further ultra-sonication for 1 hour. Cellulose (2 g) was added in the suspension (50 ml) and stirred 

for 15 min at 5000 rpm. Then,6 ml Citric Acid, as a cross linking agent was added drop wise to the 

GO/Cellulose mixture. After completion of Citric Acid feeding , the resultant mixture were stirred 

at 25℃ for 30 min to obtain a homogeneous solution, and then kept at 25℃ for 48 hours in a ice 

water bath to transform into hydrogels.  

1.3 PREPARATION OF HEAVY METAL SOLUTIONS 

Heavy metals like Nickel and Copper was made into solutions using salts like Nickel Ammonium 

Sulphate and Copper Sulphate. 

1.4 2 ADSORPTION MEASUREMENTS 

 Adsorption studies for different heavy metals like Nickel and Copper were carried out 

using Titrimetirc methods. 

CHARACERISATION: FT IR SPECTRA 
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OUTCOME 

The initial amount of Ni2+ was found to be 5.8g and the calculated adsorption capacity of 

GO/Cellulose was found to be 4.5g. The initial amount of Cu2+ was found to be 6.3g and the 

calculated adsorption capacity of GO/Cellulose was found to be 4.4g. Adsorption capacity of 

heavy metal ions increases with an increase in the GO/ Cellulose ratio and GO/ Cellulose hydrogel 

showed high adsorption rates.  
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BENEFITS 

Due to the introduction of GO, the GO/ Cellulose composite hydrogels exhibited good 

adsorption capacities for heavy metal ions and high compressive strength. This study provided a 

highly efficient adsorbent for removal of heavy metals like Nickel and Copper from aqueous 

solutions.  
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ABSTRACT 

Due to the industrialization process, the serious threat of heavy metal ions to the 

environment is a particular concern worldwide. Thus, it is necessary to remove hazardous heavy 

metals from aqueous solution. Adsorption by Graphene oxide/Starch Hydrogel prepared from 

NaOH/Urea aqueous solution is considered to be the potential, cost efficient and eco-friendly 

method for the adsorption of heavy metal ions from aqueous solution. The present work aims at 

synthesis of Graphene oxide by Modified Hummer’s method, characterization of Graphene oxide 

and to prepare GO/Starch hydrogel with good potential to adsorb heavy metal ions. 

 Synthesis of Graphene oxide by modified Hummer’s method and characterization of GO 

using FT-IR Spectroscopy. Then the preparation of GO/Starch Hydrogel, cross linked using citric 

acid and NaOH/Urea aqueous solution as binding agents. Due to the introduction of GO, the 

GO/Starch hydrogels exhibited good compressive strength. Adsorption studies for different heavy 

metals like Nickel and Copper were carried out using titrimetric method. Adsorption capacity of 

heavy metal ions increases with an increase in the GO/ Cellulose ratio and GO/ Starch hydrogel 

showed high adsorption rates.  

INTRODUCTION 

Graphene oxide, formerly called graphitic oxide or graphitic acid, is a compound of carbon, 

oxygen and hydrogen in variable ratios, obtained by treating graphite with strong oxidizers. 

Graphene oxide, like graphite oxide, is often described as an electrical insulator, due to the 

disruption of its sp2 bonding networks. Graphite oxide exfoliates and decomposes when rapidly 

heated at moderately high temperatures (~280–300 °C) with formation of finely 

dispersed amorphous carbon, somewhat similar to activated carbon (an adsorbent). Graphene oxide 

sheets have been used to prepare strong paper-like materials, membranes, thin films, and 

composite materials. 

EXPERIMENT                                     

1.1. Synthesis of Graphene Oxide 

Graphene oxide was prepared from natural graphite by modified hummer’s method   using 

suitable oxidizing agents like potassium permanganate. Briefly, graphite (5.0g), sodium nitrate 

(2.5g) and concentrated sulphuric acid (95%, 115ml) were consistently mixed in an ice bath for 1 

hour. While maintaining vigorous agitation, 15g potassium permanganate was slowly added to the 

suspension. The rate of addition was carefully controlled to keep the temperature of the reaction 

mixture below 5°. Next, the mixture was placed in a water bath and kept at that temperature for 30 

minutes, followed by the slow addition of distilled water (20ml) to keep the solution from 

effervescing .The resulting solution was placed at well below 70oC-80oC for 30 minutes. With 
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progression of the reaction, the colour turned into light brownish. After further treatment with 

hydrogen peroxide (30%, 25ml), the filtered cake was washed with 5.6L of 10% hydrochloric acid 

and then with considerable water. After drying for 24 hours the grey -black powder of graphene 

oxide was obtained. 

1.2. Preparation of GO/Starch Hydrogel 

                  A Solution of 4.0 wt% Starch in NaOH/Urea aqueous solution was prepared. GO was 

dispersed into the 7.0 wt% NaOH/ 12.0 wt% Urea aqueous solution pre cooled to -12.6℃ for 

further ultra-sonication for 1 hour. Starch (2 g) was added in the suspension (50 ml) and stirred for 

15 mins at 5000 rpm. Then,6 ml Citric Acid, as a cross linking agent was added drop wise to the 

GO/Starch mixture .After completion of Citric Acid feeding , the resultant mixture were stirred at 

25°C for 30 mins to obtain a homogeneous solution, and then kept at 25°C for 48 hours in ice 

water bath to transform into hydrogels.  

1.3. Preparation of Heavy metal solutions 

Heavy metals like Nickel and Copper was made into solutions using salts like Nickel 

Ammonium Sulphate and Copper Sulphate. 

CHARACTERIZATION 

FT-IR Spectra 

                 The functional groups on the surface of the samples were characterized using an FT-IR 

affinity, FT-IR spectra of grapheme oxide was recorded as 500 – 4500 cm-1. 
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 OUTCOME 

Adsorption Measurements 

 Adsorption studies for different heavy metals like Nickel and Copper were carried out 

using Titrimetric methods. The results show that GO/Starch hydrogel acts as good adsorbent for 

the heavy metals Nickel and Copper. 

BENEFITS 

                A simple, novel and eco - friendly preparation of starch based hydrogel by incorporating 

GO into the starch matrix using NaOH/ Urea aqueous solution as the processing solvent. Due to 

the introduction of GO, the GO/ Starch composite hydrogels exhibited good adsorption capacities 

for heavy metal ions and high compressive strength. This study provided a highly efficient 

bioadsorbent for removal of heavy metals like Nickel and Copper from aqueous solutions. 

REFERENCE 

1. Xiong Chen, Sukun Zhou, Liming Zhang, Tingting You and Feng Xu, Adsorption of Heavy 

Metals by Graphene Oxide/Cellulose Hydrogel Prepared from NaOH/Urea Aqueous Solution, 

Received: 12 May 2016; Accepted: 11 July 2016; Published: 16 July 2016 

2. Ji Chen, Bowen Yao, Chun Li, Gaoquan Shi, An improved Hummers method for eco-

friendlysynthesis of graphene oxide Received 4 June 2013; Accepted 21 July 2013; Available 

online 27 July 2013. 

3. Leila Shahriary, Anjali. A,  Athawale,  Graphene Oxide Synthesized by using Modified 

Hummers Approach, Vol. 02, No. 01, January 2014 

 

  



C-7 
 

NICKEL-ZINC OXIDE NANOCOMPOSITE : SYNTHESIS, 

CHARACTERIZATION AND ITS APPLICATIONS 

Deva Tharuna. S, Dhaarani. M, Dharani. S, Gayathri. V 

Supervisor:  Dr. P. Kanchana 

Department of Chemistry, PSGR Krishnammal College for Women, Coimbatore 

 

ABSTRACT 

The metal oxides are also extremely important technological materials for use in chemical 

industries and in medical fields. An expanding trend for the nanomaterials is the fabrication of 

composite structures and devices with materials capable of enhancing the properties of the 

composite material. In the present study a novel series of nickel-zinc oxide (Ni0.8Zn0.2O) 

nanocomposite was synthesized by thermal decomposition method. The prepared nanocomposite 

was characterized using IR, UV-DRS, XRD, SEM with EDAX, AFM studies. The weak bands of 

IR situated at 421 cm-1 for NiO and 436 cm-1 for ZnO were attributed to metal oxide vibrations. 

Nickel-zinc oxide was in matching with JCPDS card no 75-0270, according to which the nickel- 

zinc oxide was a cubic system with fcc lattice and the calculated value of a = 4.128 Å. Fiber like 

nanostructures were confirmed from the scanning electron micrograph. The average crystalline size 

of the synthesized nanoparticles and their composites were found to be 5-10 nm respectively. The 

catalytic activity of nanocomposite for imine reactions were carried out. The synthesized 

nanoparticles shows a good photocatalytic activity against methylene blue dye which was 

quantitatively measured from UV-Vis spectra. 

Keywords: Metal oxides, Nano composites, Thermal decomposition, SEM. 

INTRODUCTION 

Metal Nanocomposite 

The idea behind nanocomposite is to use building blocks with dimensions in nanometer 

range to design and create new materials with flexibility and improvement in the physical 

properties. In the broad sense this definition include porous media, colloids, gels and  copolymers, 

but is more usually taken to mean the solid combination of a bulk matrix and nano-dimensional 

phase differing in properties due to dissimilarities in structure and chemistry. Nanocomposites are 

found in nature, for example-in the structure of the abalone shell and bone. In mechanical terms, 

these differ from conventional composite materials due to high surface to volume ratio of the 

reinforcing phase or its high aspect ratio. 

EXPERIMENTAL WORK 

Preparation of Nickel-Zinc complex 

                A known weight of 3-Hydroxy 2-Napthoic acid (0.1881gms, 0.001mol)                            

was dissolved in 20 mL of double distilled water, to this solution 10% Aminoguanidine (0.544 

gms, 0.004 mol) was added with stirring. A known weight of nickel nitrate solution (0.2336, 

0.0008 mol) and zinc nitrate solution (0.0595 gms, 0.0002 mol) was dissolved in 20 ml of water. 

The solution was poured in to the metal solution and the resulting solution was concentrated for 
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five hours on water bath. A polycrystalline substance which obtained after two days was washed 

with distilled alcohol and dried in desiccators. Similar methods were adopted for preparing pure 

Zinc and Nickel complex by taking their corresponding metal nitrates (Zn- 1m mol ; Ni-1m mol).  

 

Synthesis of Metal Nano Composites and Nano Metal Oxides 

 A metal complex was heated in a muffle furnace and the initial temperature was 38oC 

raised steadily upto 800oC at a heating rate of 10oC per minute. When the temperature has reached 

to 800oC it was maintained 3 hours, all the metal oxides were prepared by the same method. Using 

the similar procedure pure metal oxides of Zinc and Nickel were prepared. 

Application Of Synthesized Nickel – Zinc Oxide Nanocomposite 

Dye degradation 

The photocatalytic degradation of Methylene Blue dye was carried out by using Nickel – 

Zinc oxide composite in aqueous solution under xenon light. The catalyst, Nickel – Zinc oxide 

nano composite (20 mg) was mixed in 20 mL of methylene blue dye solution (20 ppm) and 

irradiated with xenon light at 900-1200 nm. The UV spectrum of the samples after exposure of 

xenon light at 0, 5, 15 & 30 min time intervals were recorded. A blank was carried out with 20 mL 

of methylene blue dye solution (20 ppm). 

Catalytic activity 

A mixture of aniline (0.1862 g), benzyl alcohol (0.8651 g), toluene (5 mL) and  

preparednanocomposite – catalyst (3 mg) was taken in a 100 mL RB flask and a above mixture 

was heated with stirring at 1100C for 7 hrs. the residue was extracted with toluene and centrifuged. 

The completion of the reaction was monitored by TLC. The experiment was repeated without 

adding metal nano composite.  

RESULTS AND DISCUSSION 

IR Spectra          UV-Vis (DRS) 

                            

The band at 750 cm-1 corresponds to the vibration of Metal oxide stretching mode. The broad 

band observed in figure from 500 to 750 cm-1 corresponds to the Combination of Nickel oxide and 

Zinc oxide vibrations. 

The UV spectrum of Nickle oxide, Zinc oxide and Nickle- Zinc oxide nano composite. 
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X-Ray Diffraction Studies  

The sharp peaks in the revealed that the materials are crystalline in nature. The synthesized Nickel 

oxide, Zinc oxide, XRD peaks are in accordance with JCPDS card number 47-1049 and 79 -0208 

respectively. Nickel - Zinc oxide nanocomposite peaks are matching with the above results. Thus it 

confirms the formation of Nickel Zinc oxide composite.  

 

 

SEM: Crystalline size is about 5-10 nm   

EDAX 

The EDAX microanalysis was carried to know the elemental composition of synthesized material.  

 

Catalytic Activity 

 The synthesized nanocomposites Ni-Zn oxides catalyzed the amine to imine conversion 

reaction. The product is obtained at 6 hrs compared to uncatalyzed reaction (9hrs).The completion 

of the reaction was monitored by TLC shows single spot for the catalyzed sample, whereas three 

spots were obtained for uncatalyzed reaction. 

Photocatalytic Degradation 

Degradation of aqueous methylene blue dye solution in the presence and in absence of 

Nickel - Zinc oxide nanocomposite was studied as a function of time. Figure depicts the 

absorbance spectra of Nickel - Zinc oxide nanocomposite in methylene blue dye solution for 0, 5, 

15 and 30 minutes. The area / absorption at this wave length are decreased after the introduction of 

nanocomposite. As the time increase the intensity of the characteristic peaks decreases. 
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CONCLUSION 

Pure metal oxides of Nickel, Zinc and their nanocomposite were prepared by thermal 

decomposition method. The average crystalline size of the synthesized nanoparticles and their 

composites were found to be 5-10 nm respectively. SEM analysis confirms the formation of 

nanomaterials and nanocomposites. The synthesised nanocomposites were found to be good 

catalyst for imine reaction and an efficient material for the degradation of methylene blue dye. 
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ABSTRACT 

Wastewaters discharged from battery service centres contain lead, phosphate and sulfate as 

major pollutants, exceeding their prescribed standards. The current investigation is focused on the 

utilization of Gallus gallus domesticus (GGD) beaks, a novel biomaterial in treating battery 

leachates collected from service centres located  in and around Coimbatore and Namakkal. 

Physico- chemical parameters of the collected samples are tested. The beaks are gathered from 

poultry units in Namakkal, activated (GGDBAC) and doped with calcium alginate beads 

(GGDCAB). The cation/ anion sorption capacity of GGDBAC and GGDCAB are verified by 

Batch Equilibration method for laboratory solutions and field samples. Functionalization and 

Surface characterization of the bare and modified materials are analyzed. The experimental results 

indicate, both the derived materials possess excellent pollutant trapping capability, with marginal 

increase in the case of GGDCAB, as evident from the FT-IR spectra, SEM images and EDAX 

peaks.  

Key words: battery leachates, adsorption, biomaterial, batch method  

INTRODUCTION 

Water is an important tool to ensure the survival of natural systems for the benefit of all. 

Industries produce huge amount of both wastewaters & solid sludge loaded with toxic chemicals 

which in turn pollute streams. The prime pollutants include lead, mercury, sulfur, asbestos, 

nitrates, dyes, organics and other metal ions. Battery effluent entering any water resource, 

represent a heavy discharge sources of environmental pollutants. It affects the water quality, 

microbes and also aquatic flora and fauna. Lead concentration exceeding the permissible limits can      

rise the blood pressure, cause kidney/ brain damage, decline the fertility of men etc,. Sulfates, 

which are in the form of the elemental sulfur, most commonly get into the water supply when 

sulfite ores are oxidized. Phosphate is an essential nutrient for the growth of microorganisms in 

most ecosystems, but in excess leads to eutrophication. 

 

MATERIALS AND METHODS 

Battery wastewater samples were collected in PET bottles of 1L capacity from seven 

service centres (B1- B7) located in and around Coimbatore and Namakkal. Physico-chemical 

parameters 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 were analyzed. The beaks of Gallus gallus domesticus 

usually discarded as litter material were collected from poultry farm located at Namakkal, Tamil 

Nadu, washed with distilled water several times to remove impurities and sun dried for a period of 

nearly one week. The dried material (GGDB) was then pulverized and sieved to 85 BSS mesh size. 
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The pulverized beaks were carbonized (GGDBAC) in a muffle furnace. Colloidal calcium alginate 

beads were prepared, added in appropriate proportions to GGDBAC and mixed homogeneously. 

Fine alginate-adsorbent complexed beads (GGDCAB) were derived, on addition of 2% calcium 

chloride solution to the mixture.  

             

                Dried GGDB              Sieved GGDB         GGDCAB (wet)           GGDCAB (dried) 

Batch studies were experimentally verified under the operating factors viz., particle size, dosage, 

contact time, initial concentration and pH for aqueous lead solutions prepared in the laboratory and 

the lead, phosphate and sulfate concentrations  present in the collected samples. FT-IR, SEM and 

EDAX studies were carried out to screen the sorption characteristics of the loaded materials 

against their precursors. 

RESULTS AND DISCUSSIONS  

The results of physico- chemical parameters are tabulated below, where all samples registered 

higher values of the indicated parameters, exceeding their permissible limits, except for 

magnesium in samples B1, B2 and B3.  

 

FT-IR, SEM and EDAX images represent the appropriate modifications of the derived sorbent of 

GGDCAB, depicted as 1,2 and 3 respectively. 
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1                   

                         FT-IR -  Bare GGDCAB                            FT-IR - Pb laden GGDCAB 

                     2                   

                        SEM - Bare GGDCAB                            SEM - Pb laden GGDCAB 

                      3                   

                          EDAX - Bare GGDCAB                       EDAX - Pb laden GGDCAB 
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The above table shows the percentage removal of Pb ions from aqueous matrices and the 

corresponding collected samples. An increase in dosage to 100 mg and 50 mg for GGDBAC and 

GGDCAB against 40 mg and 30 mg is evident from the table for higher removal, which shall be 

due to the interference of other ions.  Approximately, 93% and 98% lead removal at a contact time 

of 12 mins and 6 mins for GGDBAC & GGDCAB had been recorded correspondingly. 

Percentage removal of phosphate ions from battery effluents 

 

Percentage removal of sulfate ions from battery effluents 
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The above tables list the data pertaining to percentage removal of phosphate and sulfate 

ions using the activated carbon and synthesized bead samples.  All the readings invariably infer the 

removal to be maximum at lower contact time of 10 min beyond which a decline is observed. In 

case of 50 mg and 100 mg dosages, this may be due to the agglomeration of the sorbent particles. 

All the tested samples exhibited maximum removal at 50 mg for both activated carbon and beads, 

of which B1 sample exhibited a better phosphate removal for both the derived materials. Similarly, 

B5, B6 and B7 recorded a maximum percentage removal at appropriate concentrations. The trend 

of sulfate removal was observed to be similar to that of phosphate ion.   

CONCLUSION 

 

The applicability of adsorption process for the removal of pollutants like phosphate, sulfate 

and lead ions present in the battery leachates were verified, following the recordance of data 

pertaining to physico chemical analysis, employing a novel biomaterial, Gallus gallus domesticus 

beaks.  Beaks of Gallus gallus domesticus were collected from poultry farm in Namakkal and 

carbonized using HNO3 in a muffle furnace. Calcium alginate beads were synthesized and doped 

with the carbon precursor, later subjected to characterization studies viz., FTIR, SEM/EDAX for 

analysing the involvement of functional groups, morphological changes and elemental 

constitution. Performance of the derived GGDBAC and GGDCAB were tested for their pollutant 

removal capacity of lead ions in aqueous solutions and the collected battery leachates, employing 

Batch Equilibration method under variable operating factors viz., dosage, initial concentration, pH 

and temperature. The results indicate that the samples B1, B3 and B7 collected from (Sri Ganesh 

Service Centres, Saravanampatty, Coimbatore; Murugan Car Service, Kanuvai, Coimbatore; V.P.K 

Battery Sales and Service, R.K Nagar, Namakkal) contained all the tested parameter values in 

excess than the permissible limits. Among the two derived adsorbents, GGDCAB exhibited a 

maximum percentage removal (≈98%) of phosphate, sulfate and lead ions for a minimum dosage 

of 50 mg at pH 5 and room temperature. It is concluded that, beaks of Gallus gallus domesticus 

breeded at Namakkal  discarded as litter pollutants are in turn found to be efficient in trapping the 

toxic ions of battery discharges collected from Namakkal itself.  
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ABSTRACT 

Ecofriendly or Green synthesis of metal nanoparticles has become an important branch of 

nanotechnology and there is an increasing commercial demand for nanoparticles due to their wide 

applications. In the present study, we report an eco-friendly and economical way for the synthesis 

of the Chromium nanoparticles using leaf extract Acalypha indica.   This route is rapid, simple 

without any hazardous chemicals as reducing or stabilizing agents and economical to synthesized 

chromium oxide nanoparticles. 

Acalypha indica (Euphorbiaceae) is commonly known as Indian Copperleaf and Indian 

Nettle. As antioxidant therapy is found to be useful in complicated disease status related with free 

radical activity, the present study might be extended for the formulation and evaluation of different 

antioxidant herbal dosage forms. 

EXPERIMENT 

The fresh and healthy leaves of the two plants Acalypha indica and Cissus 

quadrangulus are collected and weighed (50g) and thoroughly washed with distilled water thrice 

to remove the dust particles and other contaminants from the leaves. Then the leaves were dried 

for few minutes and chopped into small pieces after which it was then grinded well with the help 

of mortar and pestle. Then the grinded leaves were transferred to a 250mL beaker each. Added 

50mL of distilled water and equal volume of ethanol was poured into the beakers. The beakers 

were then heated for a long time in a water bath until it gets condensed approximately to 40mL. 

After it gets condensed, it was cooled and filtered. The beakers were washed with ethanol. The 

filtered extracts were wrapped and it was refrigerated for further studies. The plant extract 

Acalypha indica was named as A. The other plant extract Cissus quadrangularis was named as 

C. 

Biosynthesis of CrO NPs 

Leaves of the plant A are collected from Tirupur and C are from Pollachi.  The arial parts 

of the respective plants are shade dried and crushed into pieces extracted with ethanol: water 

(50:50).  The condensed extract was filtered. 

The different concentrations of Chromium Carbonate were prepared and mixed with equal 

volume of the extract under constant stirring using magnetic stirrer. After complete dissolution of 

the mixture, the solution was kept under stirring for 5 h at room temperature and the supernatant 

was discarded. The solid product obtained was centrifuged twice at 4500 rpm for 15 min after 

thorough washings with ethanol and dried at 80oC 
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Preparation of chromium oxide nanoparticles: 

For the synthesis of nanoparticles, Acalypha indica plant leaves were used as a reducing 

agent. Leaves were collected, washed with water and dried. 20gram of crushed leaves was boiled 

with equal volume of ethanol/water mixture in round bottom flask at 80°C. Then the solution was 

filtered with the help of whattman filter paper no.42.0. 1N of bulk solution of chromium salt and 

varying the concentration of metal, keeping the constant volume of extract, reaction was 

progressed. The mixture was stirred for 10-15 min. The color of solution changed from green to 

purple. The solution was centrifuged and filtered. The obtained sample was kept in the muffle 

furnace at 120°C for calcination. The particles are scrubbed and grinded carefully and collected in 

a butter paper for further characterization. 

RESULTS AND DISCUSSION 

The present work has been designed to synthesize Chromium nanoparticles from 

Chromium salt by treating with A and C extracts thereby to find the difference in the nanosize and 

structure. The nanoparticles obtained are studied for their dye degradation property. 

Characterization Techniques: 

IR SPECTRUM 

IR spectrum of the extract A (fig.1) showed peeks at 3319, 1596, 1373 and 1058 cm-1 

respectively.  Showing the presence of OH, CH, CO. 

The IR spectrum of the C (fig.2) extract showed absorbed at 3304, 1587, 1381, 1057cm-1 

respectively.  Showing the presence of  OH, CH, CO.     

Fig.1 : IR spectrum of extract A   Fig.2:IR spectrum of extract C 
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                       Fig.4: TEM IMAGES OF COMPOUND (1) 

             

Transmission electron microscopy (TEM)  

TEM is a valuable tool to analyze the size and morphology of nanoparticles. TEM images 

of compound 1 (fig.4) showed distributed spherical shaped particles with an average size of 70 nm 

with numerous sizes ranging from 30 to 200 nm.  

CONCLUSION 

The Chromium oxide nano nanoparticles were prepared from the plant extracts A & C by 

reaction with CrCo3. The phytochemicals present in the plants reduced Chromium Carbonate to 

Cr2O3. UV- visible spectrophotometer showed a band at 354nm which was identified as “surface 

Plasmon resonance band” and this band is ascribed to excitation of valence electrons of Cr2O3 

arranged in the nanoparticles (nanocyrstal / nanosphere). The size of particles formed were 70 nm 

which ranges from 30 to 200 nm was confirmed by TEM analysis. The shape of the particle was 

found to be spheroid and tubular clusters. FTIR Identified the possible functional groups 

responsible for the reduction of Cr2O3 and capping agent of bioreduced Cr2O3NPs through 

particular bond vibration peaks absorbed at defined wave numbers. 
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ABSTRACT 

The nanometal oxides are vital technological materials used in chemical industries and in 

medical fields. An expanding trend for the nanomaterials is the fabrication of composite structures 

and devices with materials capable of enhancing the properties of the composite material. In the 

present study describes the synthesis of Nickel-Cerium oxide (Ni0.8Ce0.2O) nanocomposite by 

thermal decomposition method. The synthesized nanocomposite was characterized using IR, UV-

DRS, XRD, SEM with EDAX, AFM studies. The IR band at 770 cm -1 is assigned for the 

stretching frequency of Ce-O. The bands at 600cm -1 corresponds to the vibration of M-O 

stretching modes. The 2θ values of Nickeloxide formed were found to match with JCPDS file 

number (47-1049).The 2θ values of cerium oxide nanoparticles were found to match with JCPDS 

card number (34-0394). Rock like nanostructures were confirmed for Ni-Ce oxide nanocomposite 

from the scanning electron micrograph with average crystalline size of 5-10 nm respectively. The 

catalytic activity of nanocomposite for imine reactions were carried out. The synthesized 

nanocomposites were found to be good catalyst for imine reaction and efficient material for the 

degradation of methyl orange dye. 

INTRODUCTION 

Nanocomposite materials have gained much attention and interest of scientists in recent 

years because of their improved properties than the single metal nanoparticles. Nanocomposite is a 

combination or matrix, in which different materials combine to develop new properties of the 

materials ensuring that one of the materials have size in range of 1-100nm. Nanocomposite can be 

prepared from any combination of materials that can be categorized into three basic building 

blocks i.e. metals, ceramics and polymers. The nanocomposite hence can have a combination or 

have markedly different mechanical, electrochemical, electrical, catalytic, thermal and optical 

properties from the component materials. 

EXPERIMENTAL WORK 

Preparation of Nickel-Cerium complex  

A known weight of 3-hydroxy 2-napthoic acid (0.1881g, 0.0001mol) was dissolved in 

20mL of double distilled water, to this solution aminoguanidine (0.544g, 0.0004mol) was added 

with stirring. The solution becomes clear and the pH (7) was measured. A known weight of Nickel 

nitrate solution (0.2326g, 0.0008mol) and Cerium nitrate solution (0.0868g, 0.0002mol) was 

dissolved in 20mL of water. The ligand solution was poured into the metal solution and the 

resulting solution was concentrated for five hours on water bath. A polycrystalline substance 

which obtained and was washed with distilled alcohol and dried in a desiccators. Similar methods 

were adopted for preparing pure Cerium and Nickel complex by taking their corresponding metal 

nitrates (Ce- 0.326g 1m mol ; Ni-0.291g 1m mol). 
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Synthesis of Metal Nano Composites and Nano Metal Oxides 

 A metal complex was heated in a muffle furnace and the initial temperature was 38oC 

raised steadily upto 800oC at a heating rate of 10oC per minute. When the temperature has reached 

to 800oC it was maintained 3 hours, all the metal oxides were prepared by the same method. Using 

the similar procedure pure metal oxides of Cerium and Nickel were prepared. 

The synthesized metal nanocomposites were characterized by IR, UV-DRS, XRD and SEM 

with EDAX studies. 

 

 

 

 

 

 

FT-IR SPECTRA       UV-DRS 

XRD Studies 

The XRD pattern of NiO, CeO, and Ni-Ce oxide nanocomposite revealed that the formed 

materials are crystalline in nature. The 2θ values of Nickel oxide formed were found to match with 

JCPDS file number (47-1049).The 2θ values of cerium oxide nanoparticles were found to match 

with JCPDS card number (34-0394). The powder X-ray diffraction pattern for Ni-Ce oxide 

nanocomposite shows 2θ values for both Ni and Ce oxides which confirms the formation of Ni-Ce 

oxide nanocomposites. 
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SEM image ofNi-CeO2EDAX image of Nickel-Cerium oxide nanocomposite 

 

SEM image of NiO     SEM image ofCeO2   

 

 

 

 

 

Catalytic Activity 

 The synthesized nanocomposites Ni-Ce oxides catalyzed the amine to imine conversion 

reaction. The product is obtained at 6 hrs compared to uncatalyzed reaction (9hrs). 

Photocatalytic degradation 

Irradiation of aqueous methyl orange dye solution in the presence and in absence of Nickel-

cerium oxide nanocomposite results in change in absorbance with time (0, 5, 15, and 30 minutes). 

Methyl orange dye solution shows characteristic absorption peaks at 245, 290, 610 and 660 nm. 

These peaks were reduced in intensity in the Ni – Ce oxide nanocomposite loaded samples. 

Maximum reduction was observed after 30 minutes of exposure. Ni – Ce oxide nanocomposite 

were found to show a good photocatalytic activity against degradation of methyl orange dye.  
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OUTCOME 

Pure metal oxides of Nickel, Cerium and their nanocomposite were prepared by thermal 

decomposition method and characterized. The synthesized Nickel-cerium oxide nanocomposite 

shows a good photocatalytic activity against degradation of methyl orange dye. The 

nanocomposite acts as a catalyst for imine reaction.  

BENEFITS 

1. The synthesized nanocomposite can be used as a good catalyst for imine reaction  

2. The synthesized nanocomposite can be used as an efficient material for the degradation of 

methyl orange dye. 
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ABSTRACT 

The present project work emphasizes the parametric examination of laundry waste water 

collected from Triplex Laundry unit, Coimbatore. Various parameters such as TDS, Hardness, 

Alkalinity, BOD and COD were analyzed in lab scale. Cassava Peel promotes its potentiality in the 

study of adsorption as an adsorbent in trapping toxic elements from industrial matrices.  

Key words: laundry waste water, cassava peel, parameters  

INTRODUCTION 

   Hasty economic growth for sustaining its stability leads 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 laundry effluent might be due to the presence of high concentrations of alkalis used in soaps and 

detergents manufacturing process. Adsorption is 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  

The chosen sample is collected from Triplex laundry unit, Coimbatore District, Tamil Nadu. 

The sample was transported to the lab in a pure 1 litre plastic container. The sample is collected at 

inlet point and outlet point. 

Preparation of Adsorbent Material  

Cassava Peel 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 50ml of the samples and treated for 1 hour in the 

Mechanical Shaker. 
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Fig 1. Image of raw Cassava peel 

 

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 397-3314cm-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.   

Physico-chemical studies 

                                   Table 1:  Before treatment with raw cassava peel powder 

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

Table 2: After treatment with raw cassava peel powder 

 

OUTCOME  

Based on the experimental results, 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 
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decrease in all the physical parameters. Cassava Peel 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.  
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ABSTRACT  

 Coccinia plants (Ivy) belonging to Cucurbitaceae family have their own importance in 

traditional medicines, including Ayurveda, practiced in India.  The present study was investigating 

the anticancer activities of the metal nanoparticles derived from the  hydromethanolic extract of 

the leaves of Coccinia grandis L. Voigt. (Cucurbitaceae). The powder XRD pattern of the 

synthesized Fe3O4-NPs showed its be high purity crystalline  nature and are  approximately cubic 

in structure.  The synthesized nanoparticles were affirmed to be Fe3O4 but not maghemite (γ-

Fe2O3) by comparing the XRD patterns with the standard maghemite JCPDS file no.: 01-089-3850. 

The SEM images of the nanoparticle showed their cubic nature. The anticancer activities of the 

magnetite nanoparticles have been evaluated by using in vitro assays and were compared to 

standard anticancer drugs such as cisplatin, Doxorubicin. 

 

 

INTRODUCTION 

Nanoscale materials are defined as a set of substances where at least one dimension is less 

than approximately 100 nanometers. A nanometer is one millionth of a millimeter approximately 

1,00,000 times smaller than the diameter of a human hair. These emergent properties have the 

potential for great impacts in electronics. Nanomaterials are classified into nanostructured 

materials and nanophase/nanoparticle materials. Some of the companies are involved in the 

development and commercialisation of nanomaterials in biological and medical applications.The 

majority of the companies are small recent spinouts of various research institutions. Although not 

exhausting, this is a representative selection reflecting current industrial trends. Most of the 

companies are developing pharmaceutical applications, mainly for drug delivery. Several 

companies exploit quantum size effects in semiconductor nanocrystals for tagging biomolecules or 

• antimicrobial

• anticancer

• anticonvulsant

• antidiabetic

• cardioprotective

•neuroprotective

• antimalarial

• antioxidant

• antidiarrheal

• antiinflammatory
Metal NP 

Phytochemical and 

Pharmacological active 

(literature) 
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use bio-conjugated gold nanoparticles for labelling various cellular parts. A number of companies 

are applying nano-ceramic materials to tissue engineering and orthopaedics[1-4]. 

SYNTHESIS & CHARACTERIZATION OF IRON OXIDE NANOPARTICLES 

 A  Fe2+/Fe3+ SO4
2- solution was prepared by dissolving 1:2 ratios of ferrous sulphate and 

ferric chloride in distilled water. The solution was stirred for few minutes. To it the prepared 

Coccinia grandis leaf extract was added and it was further stirred for 30 minutes at room 

temperature. Then 10M NaOH was added dropwise into the suspension until the pH reached 

approximately 10-11. During NaOH addition, the suspension became brown at pH approximately 

6 and then dark brown at pH 10. After stirring for few minutes, it was allowed to settle overnight. 

Then the suspension was centrifuged, and the residue obtained was separated and dried in hot air 

oven until it was completely dried. Thus, prepared ironoxide nanoparticles was stored future 

applications.The iron nanoparticles are prepared by adding a base to the aqueous mixture of Fe2+ 

and Fe3+ at the 2: 1 Molar ratio. FT-IR : Two new bands at the region 402 and 409 cm-1 are 

obtained which confirms the presence of Fe-O bond and also the formation ofFe3O4 –NPs. EDX : 

The EDX spectrum indicates that the iron oxide structures are composed of Fe and O. POWDER 

XRD & SEM: The diffraction peaks of synthesized Fe3O4-NPs were detected at 2θ = 31.74°, 

34.29°, 45.50°, 53.94°, 56.54°, and 75.35. The analyzed diffraction peaks were matched well with 

the standard magnetite XRD patterns with JCPDS file no: 00-003-0863, which declared the 

crystallographic system of cubic structure further confirmed from SEM images. The SEM images 

of the as-synthesized Fe3O4 nanoparticles reveal the surface topography. IN-VITRO ANTI-

CANCER ACTIVITY: The synthesized material has an IC50 value of 35.83 μM [5-7]. 

CONCLUSION 

In this study, a iron nano metal oxide  has been synthesized and characterized using various 

spectral techniques like FT-IR, SEM-EDX, powder XRD. The synthesized material has a cubic 

structure which is confirmed from the powder XRD and SEM images, but the particles are 

dispersed and non-uniform. The conditions should be optimized to make the structures uniform. 

The synthesized iron oxide  has been screened for the in-vitro anti-cancer activity and found to be 

35. 83 μM developing a productive environment for the development of a new class of anti- cancer 

agents. Therefore, this study would be a fruitful matrix for the development of novel class of 

nanomaterial as interesting lead molecules for further synthetic and biological evaluation. 
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ABSTRACT  

        Heterocyclic compounds possess high degree of structural diversity, because of their wide 

range of application in drug chemistry. Among them, Pyrimidinones, Dihydropyrimidinones 

(DHPMs) and their derivatives played a vital role in synthetic, medicinal and therapeutic field. 

Hence, substituted dihydropyrimidin-2-thiones were prepared by efficient well known 

cyclocondensation reaction namely “Biginelli reaction”. Biginelli reaction with catalysts such as 

ionic liquids, ethanol, different metal oxides with various dopants were employed to improve yield 

of the reaction and reaction time. In the present work, the reaction of -ketoester, thiourea and 

different substituted hetero aldehydes (Methyl and chloro) using metal oxide nanocatalyst at 400W 

for 5 minutes was carried out. The resulted products were characterized and confirmed by 

preliminary spectral studies. 

Key Words: Multicomponent reactions (MCRs), pyrimidothiones, Nano catalyst.  

EXPERIMENTAL WORK 

Synthesis of substituted Dihydropyrimidothiones using NiO nanocatalyst 

     Highly potential substituted Dihydropyrimidithiones were synthesize from Multi component 

Biginelli reactions (MCRs) using different aromatic aldehydes, heterocyclic aldehydes 

(0.0239mole), acetyl acetone (0.0299mole), thiourea using NiO nanocatalyst under microwave 

irradiation at 400W for 5-7mins. The completion of the reaction was monitored by TLC, after that 

the crude product on cooling gave a solid mass it was purified by recrystalization from ethanol.  

      The two different aromatic aldehydes such as benzaldehyde, salicylaldehyde and five different 

hetero aldehydes namely substituted quinoline-3 and 4-carbaldehydes were chosen to starting 

precursors in combination with acetyl and thiourea under same reaction conditions. The reactions 

were shown as follows,  

N
+

C

S

H2N NH2
NiO

N

N
H

C

NH
H3COC

CH3

SCOCH3H3COC
MW, 5-7mins

1 2 3 4

Cl

R +
CHO

ClR

 

Characterization Studies 

The functional group and the photo physical properties of the prepared organic compounds 

were characterized by FT-IR, absorption and emission spectral characterization. 
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The IR spectral image of the methoxy and dimethylquinoline substituted pyrimidothiones 

substituted are shows, The stretching vibrational modes of the two amide groups were observed in 

the range of 3300-3000cm-1. The peak corresponds to the acyl group (COCH3) C=O was observed 

in the range of 1630-1680. The aromatic carbon of C=C appeared around 1545-1578 cm-1. The 

(C=S) thiol functional group was confirmed from the peaks obtained in the range of 1270-1230 

cm-1. The peaks came into view in the range of 1118-1165 cm-1attributed from aromatic C-C 

carbon. The halogen substituted quinoline was evidenced from the peak around 705-730 cm-1. 

 

Photo physical Characterization studies 

 UV-absorption spectra of the synthesized compounds have been analyzed and the results 

shows the maximum absorption observed at 229 nm in all the compounds could be originated from 

the − transition of aromatic carbon.  he shoulder peaks arouse in the range of 314-317 nm in 

the parent compound and its derivatives might attributed from the possible electron transition from 

the non-bonding electrons of amide (NH) group, carbonyl (C=O) and thiol group (C=S). The broad 

absorption peaks obtained around 350 nm in all the compounds were corresponds to the halogen 

(Cl) substituted quinoline compounds. The notable difference was observed from the methyl and 

methoxy substituted in the 6,8 position of quinoline rings were identified in the visible region 408-

448 nm.  

 The prepared samples were dissolved in ethanol in equal concentration and subjected to PL 

analyses at the excitation wavelength of 229 nm. The corresponding emission peaks were noted 

and given in Fig. 12. From the results it was evident that the major emission peaks around 464-467 

nm were observed for parental 7-chloroquinoline and benzaldehyde derivatives. The emission 

peaks observed in the range of 561-523 nm were corresponds to 6-methoxy and 6,8-dimethyl 

derivatives of quinoline heterocyclic compounds. The variation in peak intensity and position of 

those compounds were slightly differed from one another with respect to the position and the 

functional group of the substituted elements. The peaks with maximum intensity were observed for 

the parental compounds. The PL emission peaks could further evidenced the electronic transition 

and optical properties of the prepared samples and it was shown as, 
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CONCLUSIONS 

• The quinoline substituted pyrimidothiones have been synthesized by using one pot 

microwave assisted synthesis method. 

• NiO nano-catalyst was introduced to multi-component (MCR) Biginelli reaction and 

the reaction parameters were optimized to get a maximum yield of products. 

• The functional groups of the prepared compounds were confirmed by using FI-IR 

spectral characterization. 

• The optical properties were analyzed using UV-Visible and PL spectral studies. 
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ABSTRACT 

Nowadays, nanoparticles have potential effects in life sciences and human health care 

applications. Therefore the need to find more environmental friendly procedures for the production 

of nanoparticles arises. This research is done in with the purpose of Green synthesis of silver 

nanoparticles (AgNps) was carried out using the extract of Ricinus Communis. Ricinus Communis 

plant extract has capping of silver nanoparticles, making it a complete green chemical route. The 

reaction was followed by the characterization of the silver nanoparticles using UV-Vis, FTIR, Zeta 

potential and particle size (DLS), SEM with EDX, XRD and AFM. FT-IR spectra were recorded 

for the pure Ricinus Communis extract and synthesized Ag nanoparticles to identify the 

biomolecules involved in the synthesis process.  

Keywords: Ricinus Communis extract, DLS with zeta potential, SEM- EDX, XRD and AFM. 

INTRODUCTION 

The concept of nanotechnology and the possibility of manipulating matter at the atomic 

level where first brought into light in a lecture , “There is plenty of room at the bottom ”, held by 

the physicist Richard Feynman in 1959.Without realizing it at the time , Feynman planted the 

seeds of a new era in technology that , 52 years later , is expected to bring benefits in almost all 

industries and areas of society[1] .Today nanotechnology is a fast growing , interdisciplinary field 

of science , combining engineering with biology , chemistry ,physics and medicine and erases the 

traditional boundaries between them. Nanotechnology gives the ability to observe and control 

individual atoms and molecules , and deals with structures in the size range from approximately 1 

to 100 nanometers , known as the nanoscale. One nanometer (nm) is a billionth of a meter, or 10 – 

9 meters. By comparison, the diameter of an average human hair is approximately 100,000 nm and 

red blood cell is about 7000 nm in diameter. 

EXPERIMENTAL METHODS 

Green Synthesis of Silver Nanoparticles 

           10 ml of the Ricinus communis extract was taken in a 100ml standard flask and 2 ml of 1 

mM concentration of AgNO3 was added to it. The composite mixture was kept undisturbed at 

room temperature. The colour of the mixture was noted. The color change from greenish yellow to 

dark black colour and at the same time the precipitate was formed. This colour change proves the 

reduction of Ag+ ions to Ag0 nanoparticles (AgNPs) in Ricinus communis plant. The solution 

mixture was dried and stored. The solid was analyzed using UV, FTIR, Particle size (DLS), 

XRD,SEM with EDX and AFM. 
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RESULTS AND DISCUSSION 

1. Visual Observation Study  

The present study deals with the biosynthesis of silver nanoparticles (AgNPs) using Ricinus 

communis plant extract. From the visual color change we can get preliminary information 

regarding the formation of silver nanoparticles. The colour change of the solutions, which were 

silver nitrate solution and Ricinus communis plant extract greenish yellow in colour.  It was 

observed that the colour of the mixture after 2 minutes the colour will be changed brownish yellow 

colour. 

2. FT-IR Analysis 

 

 

3. UV-Vis Spectrophotometer Analysis 
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4. DLS analysis of particle size and zeta potential 

  

• The magnitude of the zeta potential gives an indication of the potential stability of the 

colloidal system.  

• The particle size is confirmed (105.7 nm) by DLS   

 

5. Scanning Electron Microscopy studies 

The SEM image recording from drop-coated films of the silver nanoparticles synthesized 

with Ricinus communis extract. The SEM image showed cubical and relatively uniform shape of 

nanoparticle formation with diameter range 76.33 nm. 

 

6. AFM analysis  

AFM shows the the particles size distribution of Ag nanoparticles. The average particle diameter 

of the synthesized silver nanoparticles is 19.327 nm 
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OUTCOME 

The present study described an Ag by reduction of corresponding metal solutions using 

extract without using Ricinus communis any harmful reducing agents such as sodium borohydrite 

and any capping or dispersing agentsat room temperature.  

BENEFITS 

• Our present investigation has been focused on biosynthesis of silver nanoparticles using 

Ricinus communis plant extract. These silver nano particles are cheap, easily available, non 

-toxic and renewable and eco- friendly nature for the environmental.  

• This green approach may find various medicinal as well as technological applications.  
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ABSTRACT 

ZnO nanoparticles were prepared by using plant leaves extract of Acalypha indica. The 

phytochemicals present in the plants reduces zinc chloride into ZnO nano particles. From the UV- 

visible spectrophotometric analysis, the band observed around 374nm was identified as “Surface 

Plasmon resonance band” and this band is ascribed to excitation of valence electrons of ZnO 

arranged in the nanoparticles (nanocrystal/ nanosphere).The size of particles formed were around 

90 nm and 500 nm as studied by the particle size analyzer. SEM images of the ZnO sample shows 

that agglomeration has been taken place. The particle shape is to some extend spherical and the 

zeta potential measured shows that the surface potential of NPs are about 80 mV.  

Keywords: ZnO nanoparticles, leaves extract of Acalypha indica, SEM, Zeta potential 

INTRODUCTION 

One nanometer (nm) is one billionth or 10-9. Nanotechnology involves the use of materials 

having nanoscale dimensions in the range of 1–100nm. Operating with nanomaterials has allowed 

researchers to have a much better understanding of biology. The green synthesis of nanoparticles 

has greatly reduced the use of physical and chemical methods. The use of green synthesis method 

by the researchers is rapidly increasing due to usage of less toxic chemicals, eco-friendly nature 

and one step synthesis of nanoparticles. Metal oxide nanoparticles have been extensively used for 

medicinal purposes in the past decades.  

MATERIALS AND METHODS 

Chemicals used: Ethanol, Petroleum Ether, Ethyl acetate, Zinc chloride. 

Plant extract: Acalypha indica   Common Name: Indian Copperleaf 

 

RESULTS AND DISCUSSION 

Characterization Techniques 

IR SPECTROSCOPY: IR spectrum of the extract A showed peaks at 3319, 1596, 1373 

and 1058 cm-1 . Showing the presence of OH, C=N, C=S, CO.  
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UV SPECTROSCOPY:   UV-Vis spectrum of the compound A showed absorption at 374 

nm depicting the presence of Surface Plasmon resonance band.  

 

SEM (Scanning Electron Microscopy) :The SEM images of the compound showed the size 

of the particles to be 83nm. EDAX spectrum of the  compound A showed the presence of 

Zinc and Oxygen in equal ratio.  

 

 

  

 

 

 

 

 

             PL Spectra - 712nm.  
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DLS & Zeta-Potential Analysis:  110 nm.  Zeta-Potential Analysis A value of 25 mV 

(positive or negative). 

 

 

 

 

 

 

 

APPLICATION 

The synthesized ZnO nanoparticles were applied as catalyst in the reduction of nitro group 

amino group with time consumption. 

CONCLUSION 

The ZnO nanoparticles were prepared from the plant extract A and C by reaction with Zinc 

chloride, the phytochemicals present in plants reduced Zinc chloride to  Zinc oxide.It was 

characterised by IR, UV, SEM, EDAX , PL , DLS and zeta potential analysis. The nanoparticles 

synthesized were used in the reduction of nitro group to aminogroup.  The nitrobenzene was 

converted to aniline in quantitative yield; the product obtained was confirmed qualitatively from 

the azodye test. 
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ABSTRACT 

 The present work discusses the synthesis of MgO-ZnO Mixed Metal Oxide (MMO) 

Nanoparticles by Co-precipitation method and investigating its nanolubricating property. The 

structural and chemical characterization of MMO were performed by XRD, IR, SEM, EDAX. The 

varying concentrations of MgO-ZnO nanoparticles (0.25% and 0.5%) were used in Castrol Oil 

(SAE20W-40), a base oil. The tribological properties  such as friction and wear resistance were 

evaluated using Pin On Disc tribometer. Flash point, pour point and kinematic viscosity were also 

investigated.  

INTRODUCTION 

The main cause of energy loss in a mechanical system is friction and this can be reduced by 

lubricantion. Additives play a major role in improving the tribological properties of modern day 

lubricants. Tribology is the science and engineering of interacting surfaces in relative motion. It 

includes the study and application of friction, lubrication and wear. Nanolubrication is a means to 

control the adhesion, friction and wear. Therefore, the present investigation focuses the synthesis 

of nano lubricants and applying it to minimize the friction and wear and also increase in 

tribological properties. 

EXPERIMENTAL METHODS 

Preparation of Mixed Metal Oxide 

Magnesium nitrate hexahydrate and Zinc Sulphate are used as base materials, for the 

preparation of mixed metal oxide. Triton X 100 is used as capping agent.  The mixture of 

Mg(NO3)2 and ZnSo  solution of 0.1 M is added drop wise to 0.1M of NaOH solution containing 

Triton X 100  as capping agent under continuous stirring  with the help of magnetic stirrer. The 

formed metal hydroxide precipitate is filtered and transferred to the centrifuged that was previous 

cleaned with ethyl alcohol and centrifuged at speed of 6200 rpm for a period of 30 minutes.  The 

centrifuged precipitate is calcinated at 6000ᵒ C for 6 hours in muffle furnace. 
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Preparation of Nano Lubricants 

Engine oil (SAE 20W-40) is proportionate with known percentages of nanoparticles with 

two different proportions viz. 0.25 % and 0.50 %. The mixture is agitated by ultrasonicator 

continuously for two hours, to ensure uniform dispersion and good suspension stability. The 

mixture is then homogenized for one hour by magnetic stirrer. 

 

RESULTS AND DISCUSSION 

 

SEM Analysis 
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EDAX Analysis 

 

Wear Properties of Nano Lubricants 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

LUBRICANT 

CONDITION 

FRICTIONAL 

FORCE (N) 

WEAR    

(µM) 

COEFFICIENT 

OF FRICTION 

(µ) 

Base oil 

16.1 

17.3 

16.0 

1452 

1486 

1450 

0.3299 

0.4011 

0.3956 

0.25 % of 

MgO/ZnO 

11.5 

14.1 

13.7 

1293 

1320 

1277 

0.2956 

0.3148 

0.3099 

0.50 % of 

MgO/ZnO 

10.9 

9.8 

9.1 

1142 

1103 

1156 

0.2741 

0.2245 

0.2249 
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PIN 

MATERIAL 

LUBRICANT 

CONDITION 

SPEED 

(RPM) 

APPLIED 

LOAD 

(N) 

WEIGHT OF THE PIN 

(GRAMS) 
TIME 

(SEC) 
Before After 

Al 6063 

Aluminium 

Base oil 

*B1 1200 19.61 7.9251 7.9196 96.23 

B2 1400 49.03 7.9386 7.9222 172.86 

B3 1600 78.45 7.9222 7.8921 163.12 

0.25 % of  

MgO/ZnO     

blended with 

base oil 

M11 1200 19.61 7.8921 7.8873 104.25 

M12 1400 49.03 7.8873 7.8723 191.35 

M13 1600 78.45 7.8723 7.8429 186.41 

0.50 % of  

MgO/ZnO   

blended with 

base oil 

M21 1200 19.61 7.8429 7.8388 102.2 

M22 1400 49.03 7.8388 7.8338 189.21 

M23 1600 78.45 7.8338 7.8066 194.05 
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POUR POINT 

 

 

CONCLUSION 

Flash point, Pour point and kinematic viscosity is increased by the addition of mixed metal 

oxide nanoparticle.The minimum wear loss of pin is observed as1103 µm with blended oil of 

0.50%. Friction coefficient decreases with the increase in normal load upto 0.50% of blend with 

base oil. 
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Department of chemistry, PSGR Krishnammal College for Women, Coimbatore 

ABSTRACT 

The present work describes the synthesis of Cu and Fe nanoparticles using green pathway. 

The nanoparticles are prepared under microwave irradiation method which is a convenient method. 

In the green pathway, carrot, wheat and dates extract were used as a reducing agent for the metal 

nanoparticles. Fehlings solution (A and B) and FeSO4 solution were taken as pre-cursors for Cu 

and Fe nanoparticles and the reduction was studied by observing the color change. The resulting 

nanoparticles were characterized by UV-Visible Absorption Spectrometer (UV-Vis), Fourier 

Transform Infrared Spectroscopy (FT-IR), Dynamic Light Scattering (DLS), Zeta Potential, 

Scanning Electron Microscope (SEM) and EDAX. The Cu and Fe nanoparticles were then studied 

as UV shield on cotton and linen fabrics were then studied as UV shield on cotton and linen 

fabrics. 

Keywords: Cu and Fe nanoparticles, green pathway, UV-Absorbers, Fabrics 

EXPERIMENTAL PART 

In the present studies the Cu and Fe metals were converted into their corresponding metal oxides 

using green reducing agents by microwave irradiation. Carbohydrates present in the extract not 

only act as reducing agent but also act as capping agent. 

 

 The nanoparticles synthesized were characterised by the following studies.  
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 FT-IR Spectroscopy and Uv-Visible Spectroscopy 

This spectroscopy techniques is used to identify the functional groups, metal nanoparticles 

ans also the size of the nanoparticles. 

             

SEM and EDAX Analysis of Cu And Fe Nanoparticles  

Confirms the particle size and the elements present. 

         

Particle Size Analysis and Zeta Potential- Determines the particle size and the effective electric 

charge of the nanoparticles. 
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Uv – Absorption Studies on Fabrics – Cotton and linen fabrics shows excellent UV absorbent 

properties in presence of Cu and Fe nanoparticles. 

 

CONCLUSION 

• Carbohydrates present in the extract not only act as reducing agent but also act as capping 

agent. 

• Cu and Fe nanoparticles were synthesized in good yield. 

• It acts as a good UV absorbers for cotton and linen fabrics. 

 

REFERENCE 

1. O’Regan B and Gratzel M, Nature, 1991, 353 737. 

2. Daoud W A and Xin J H, Chem. Commun, 2005, 16, 2110. 

3. Cheng H, Ma J, Zhao Z and Qi L, Chem. Mater. 1995, 7, 663. 

4. Pablo Guardia, Nicolas Perez, AmilcarLabarta and Xavier Battle, Langmuir, 26(8), 2010, 

5843-5847. 

5. A.B.S. Sastry, R.B.KarthikAamanchi, Ch. Sree Rama Linga Prasad and B.S.Murthy, 

Environmental Chemistry Letters, 11(2), 2013, 183-187. 

  

-1

-0.5

0

0.5

1

200 300 400 500 600

A
b

so
rb

an
ce

Wavelength in nm

BLANK

A



C-46 
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ABSTRACT 

Development of biologically inspired experimental process for the synthesis of 

nanoparticle is evolving into an important branch of nanotechnology. In this study, Red Soil/silver 

nanocomposite material (RS/AgNCs) is biosynthesized using Catharanthus roseus (Nithyakalyani) 

and Nelumbo nucifera (Lotus) petals extract, and the synthesized RS/AgNCs material was used as 

an adsorbent for the removal of  Ni(II) from aqueous matrix. UV-Vis spectrophotometer is used to 

monitor the reduction of Ag ions and formation of AgNps in medium. SEM & EDAX have been 

used to investigate the surface morphology and elemental constitution of prepared AgNps. FTIR is 

performed to identify the functional groups present in AgNp’s composite. Batch Equilibration 

experiments are conducted to study the impact of various parameters viz., initial concentration of 

the metal solution, present time intervals between sorbates and sorbents, pH of the solution 

medium.  Langmuir isotherm and Freunlich models fits in well for the system implying both mono 

layer/ multi-layer adsorption. The maximum sorption capacity of silver nano composite is 22.62 

mg/g as calculated from equilibrium concentration data.  

Keywords:  Silver Nanoparticle, Green Synthesis, biosorption, heavy metal 

INTRODUCTION  

 Nano adsorbents find wide range of applications in many fields as they are efficient 

biocompatible adsorbents having large specific surface area, more active sites and Low intra-

particle resistances[1]. Nano adsorbents have nano scale pores, high selectivity, high surface area, 

high permeability, good mechanical stability and good thermal stability. Development of 

biologically inspired experimental process for the synthesis of nanoparticle is evolving into an 

important branch of nanotechnology [2]. In present Study Nano composites are prepared from the 

plant extract which is used for the removal of divalent metal ion.  
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EXPERIMENTAL METHODS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESULT AND DISCUSSIONS 

The presence of functional groups and the surface morphology, elemental constitution and 

determination of surface area, pore structures are evident from the corresponding analysis. The 

SEM images of the loaded sample is indicative of surface morphological changes showing the 

effective binding of Ni(II) to the adsorbent surface. The EDAX spectra were recorded to analyze 

the elemental constitution qualitatively for the modified adsorbent. Conditions have been 

optimized for the maximum removal of Ni2+ ions are: 50 mg/L initial concentration, 600 mg 

adsorbent dose, 20 min agitation time and pH 7. 

Isothermal Studies 

The Langmuir constants qm and b were determined from the linear plot of Ce/qe versus Ce, which 

has a slope of 1/qm and intercept of 1/bqm (table 1). Higher the value of b, higher is the affinity of 
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adsorbent for the metal to be sorbed [3]. The correlation coefficient values (R2) for the metal is 

approximately 0.9884 (Table 1). The RL values for all the systems lie between 0.01 and 0.74 indicating 

favourable adsorption. Freundlich constants (adsorption capacity and adsorption intensity) were 

calculated from the linear plot. Both Kf and1/n are empirical constants being indicative of sorption 

capacity and adsorption intensity, respectively [4]. Langmuir isotherm and Freunlich models fits in 

well for the system implying both mono layer/ multi-layer adsorption. 

Table 1:Langmuir and Freundlich isotherm data for adsorption of Ni(II) 

Adsorbents Langmuir Constants Freundlich Constants 

qm B R2 K 1/n R2 

CRNC 37.45 0.028043 0.9589 1.0382 0.9519 0.9839 

NNNC 53.19 0.017385 0.9792 1.0247 0.9356 0.9884 

 

CONCLUSION 

The Batch equilibration conditions for maximum percentage removal of Ni(II) from 

aqueous solutions are 99.4 % for Nelumbo nucifera nanocomposite (Lotus) and 98.1% for 

Catharanthus roseus nanocomposite. The optimized conditions as follows as: 50 mg/L initial 

concentration, 600 mg adsorbent dose, 20 min agitation time and pH 7. The Langmuir and 

Freundlich isotherm models provided best fit to the equilibrium data obtained, which indicates a 

both monolayer/ multilayer adsorption on the surface and a minimal interaction of adsorbate and 

adsorbent. The unctional groups, surface morphological changes and elemental constitutions were 

determined using FTIR, SEM and EDAX respectively for unloaded and loaded nano composites, 

which implies the changes in porosity structure of the chosen material. Thus it can be concluded 

from the study that silver nanocomposites from two different sources can be considered as a cost 

effective, eco-friendly and less energy consuming process for removal of Ni(II) from the aqueous 

matrix. 
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ABSTRACT 

A tri substituted imidazole 3-(4,5-Diphenyl,4,5-dihydro-1H-imidazol-2yl)-naphthalene -2ol 

was synthesized by microwave assisted synthesis. The synthesized compound was 

characterized by IR, UV and emission studies. The influence of polarity of the solvent on 

emission property was studied by solvent polarity studies. Due to the presence of fluorescent 

property the probe can be used as a bio imaging agent. 

Keywords: Fluorescent property, microwave, bio imaging, UV, IR & emission. 

INTRODUCTION 

Supramolecular chemistry refers to the area, crossing boundaries beyond the molecular level 

and focuses on the systems made up of a discrete number of assembled molecular subunits or 

components. It mainly examines the weaker and reversible non-covalent interactions between 

molecules, while traditional chemistry focuses on the covalent bond. These forces include 

hydrogen bonding, metal coordination, hydrophobic forces, van der Waals forces, pi-pi 

interactions and electrostatic effects. Important concepts that have been demonstrated by 

supramolecular chemistry include molecular self-assembly, folding, molecular recognition, 

host-guest chemistry, mechanically-interlocked molecular architectures and dynamic covalent 

chemistry.1 The study of non-covalent interactions is crucial in understanding many biological 

processes from cell structure to vision that rely on these forces for structure and function.  

EXPERIMENTAL WORK 

A mixture of 2-Hydroxy Naphthaldehyde(10mmol), benzil(10mmol), ammonium acetate 

(20mmol) and PTSA (5mol %) were taken in a beaker and subjected to microwave irradiation, 

programmed at 80 °C and 600 W for 5 minutes. The completion of reaction was monitored 

TLC. After completion of reaction, the reaction mixture was cooled to room temperature and 

diluted with excess of cold water. The solid imidazole products that separated out, were 

filtered, washed with excess of water and dried. The crude product was used as such after 

recrystallization from ethanol. 

 2-Hydroxy Naphthaldedhyde            :  1.72 g (10mmol) 

 Benzil                              : 2. 10g (10mmol) 

 Ammonium Acetate                           : 0.7708g (10mmol) 

       PTSA                                                 : 0.0955(5mol %) 

 Microwave irradiation time            : 5 minutes 

 Yield               : 3 g (74 %)  

 Melting point              : 235 oC 

 IR (KBr, γmax)              : 3420, 1583, 1035 cm-1  
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RESULTS AND DISCUSSIONS 

 The structure of the product was analysed by its IR, UV and elemental analysis. All the 

characterization analysis confirm the formation of product as 3-(4, 5-Diphenyl, 4,5-dihydro-1H-

imidazol-2yl)-naphthalene -2ol. The UV, IR, and spectra of NIB are presented in the figs. 1-3.The 

IR spectrum shows strong absorption at 3450cm-1 for N-H stretching, 3190 cm-1  for OH,3062 cm-1 

for C-H stretching and1583cm-1 for C=N stretching.(Fig.1) 

 The elemental analysis data further confirms the molecular formula of the compound NIB 

to be C24H16N3Cl. Anal. Calcd. (Found %) for C24H16N3Cl: C, 75.59(74.8), H,4.2(3.98) and 

N,11.02(10.89). 

 

 
Fig.1. IR spectra of 3-(4, 5-Diphenyl,4,5-dihydro-1H-imidazol-2yl)-naphthalene -2ol. 
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Fig.3. Fluorescence spectra of 3-(4,5-Diphenyl,4,5-dihydro-1H-imidazol-2yl)-naphthalene -2ol in 

different solvent system. 

 
Fig.4. Fluorescence of 3-(4, 5-Diphenyl,4,5-dihydro-1H-imidazol-2yl)-naphthalene -2ol when 

viewed under UV light in different solvent. 

 

Summary 
A tri aryl substituted imidazole was synthesized by one pot condensation using PTSA 

anon-toxic and inexpensive catalyst through microwave irradiation and characterized by IR, UV, 

and other analytical techniques. Literature survey reveals that this type of compound have 

excellent fluorescent property with high quantum yield and many compounds show two photon 

property with extended π conjugation. Further application studies will pave way to explore the 

fluorescent property and it can be used as bio imaging agent. 

 



B1 
 

CONTENT  

S.No. TITLE OF PROJECT 
PAGE 

No. 

1 
Effect of Air Pollution on Anatomy and Physiological Characters on 

Selected Plants 
B - 1 

2 
Isolation and Molecular Characterization of Plant Growth Promoting 

Fungi from Rhizospheric Soil 

B - 5 

3 
Impact of Water Pollution on the Anatomical and Histochemical 

Characteristics of Eichhorniacrassipes (Mart.) Solms 

B - 8 

4 
Preliminary Phytochemical Screening, Ft-Ir Spectroscopy, Antimicrobial 

Activity and Synthesis of Silver Nano Particles 

B – 10 

5 
Molecular Docking Studies of Bioactive Compounds from Abutilon 

Hirtum (Lam). Sweet (Malvaceae) 

B – 14 

6 
Use of Aloe Vera Gel as a Natural Coagulant for Sea River, Lake, Well 

and Borewell Water Treatment 

B – 17 

7 
Anatomical and Histochemical Aspects of Trichopuszeylanicusgaertn. 

(Dioscoreaceae) 

B – 21 

8 
Phytosynthesis of Silver Nanoparticles using the Leaf Extract of 

Artemisia Pallens, L 

B - 24 

  

 



B-1 
 

EFFECT OF AIR POLLUTION ON ANATOMY AND 

PHYSIOLOGICAL CHARACTERS ON SELECTED PLANTS 

 
Keerthana, S., Marieswari, D., Munikasthoori, M., Srinandhini, T., Tharani K. 
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Abstract: 

            Study of environmental pollution, especially Air pollution has become a major 

concern in developing countries. Modern utilization, industrialization, urbanization and 

increase in population have led to fast degeneration of our national resources plant is one of 

the major natural resources, since ancient period in modern period of life. Human beings 

were closely associated with plants which were used for their food shelter clothing, fuel and 

medicines. It is therefore impact to talk about life without plants because of their importance 

to the balance of nature. Thus to consider all these problems , the objective of the study is to 

analyze the impact of air pollution on anatomy, physiological effect on growth of selected 

plants life  such as plant like,Acalypha indica, Catharanths roseus ,Clitoria terntea, Nerium 

oleander, Tabernaemonatana divricata. 

Introduction: 

                    An ever increasing use of fossil fuels in power plants, industries, 

transporting,mining, construction of buildings, stone quarries had led to air pollution. Due to 

physiological disturbance might have occurred which caused reduction in morphological and 

anatomical characters such as decrease in stomatal index, deposits of pollutants in leaf and 

stem. The impact of air pollution on the chlorophyll content and carbohydrate is done. Soil is 

the source for most of the essential nutrients required by the plant. 

 To collect the leaves and stems of selected plants from cultivated and polluted region. 

  To compare the anatomical studies on both the plants collected from polluted and 

cultivated region. 

  To analyze the physico chemical characters of selected plants. 

  To estimate the chlorophyll and carbohydrate contents. 

  To test the soil samples for nutrients. 

Results: 

1. Stomatal index: 

            The stomatal index is low in plants collected from polluted site than from cultivated 

regions .The highest S.I have been observed in  C.ternatea from cultivated region.  

S.No. Name of the plant 

                        S.I.(%) 

Polluted Cultivated 

1 Acalyphaindica 12.82 25 

2 Catharanthusroseus 19.75 27.75 

3 Clitoriaternatea 26.3 21.5 

4 Nerium oleander 2.91 3.52 

5 Tabernaemontanadivaricata 6.83 10.84 

 

Anatomical characters  of leaves: 

         The T.S of A .indica  and  T. divaricataleaves collected from polluted site showed 

dark deposits in the mid rib region and small dark patches in the lower epidermids 

respectively. 
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Anatomy of stem : 

             The stem anatomy of  A. indica , N. oleander, T. divaricata collected from polluted 

region showed dark deposits in the pith region epidermal hairs and shape , size of pith region 

is unique in character which is triangular in shape  and  show diamond shape pith  in 

cultivated region respectively.  

 
 

 
Moisture content: 

Moisture content is lower  in polluted region compared to cultivated region . 

 

T. divaricata 

Aindica Cultivated  Polluted 

N oleander T divaricata 

Cultivated  Polluted A. indica

caca 
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Ash value: 

        The ash value of A. indica , C. roseus and C. ternateahas higher in polluted but N 

.oleander and T. diaricata is lower in polluted compared to cultivated region.. 

 
Chlorophyll content : 

 
 

 

Total carbohydrate: 

        Total carbohydrate is lower in polluted region when compared to cultivated region in all 

the plants . 

 
Soil Analysis:    

S.No

. 

Name of 

the 

plant 

Polluted Site Cultivated Site 

pH EC 

N 

(kg/ha

) 

P 

(kg/ha

) 

K 

(kg/ha

) 

pH EC 

N 

(kg/ha

) 

P 

(kg/ha

) 

K 

(kg/ha

) 

1 A. indica 

 6.7

4 0.72 90 21  190 

 6.1

0 

0.7

1 147 24  370  

2 

C. 

roseus 

 6.7

4 0.72 90 21  190 

 6.1

0 

0.7

1 147 24  370  

3 

C. 

ternatea 7.14 0.71 110 8 196 6.34 

0.4

1 141 21 310 

4 

N. 

oleander   6.8 

0.72

  114 14 154 6.19 

0.6

4 120 8 310  
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5 

T. 

divaricat

a  6.8 

0.72

  114 14 154 6.19 

0.6

4 120  8  310  

 

Conclusion: 

The study revealed that due to air pollution the number of stomata was reduced which in 

turn resulted in the reduction of respiration that reduced the chlorophyll content. The 

decrease in the photosynthetic activity reduced the carbohydrate level of the plant. Due to 

the polluted environment the plant showed certain adaptations like increased number of 

trichomes, reduction in  the pith size and polluted sedimentations. The result was found 

that the moisture content and the total ash value was also reduced in the plants present in 

the polluted region. The pH and the soil nutients were low in the polluted region, which 

also plays a role in the decreased plant activity.  
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GROWTH PROMOTING FUNGI FROM RHIZOSPHERIC SOIL 
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Supervisor: Dr. M. Kanchana. 

Department of Botany, PSGR Krishnammal College for Women, Coimbatore 

 

Abstract: 

     Phosphate is abundant in soil in both organic and inorganic forms; nevertheless, it is 

unavailable to plants. Accordingly, soil becomes phosphorous deficient, making phosphate 

one of the most important nutrient elements limiting crop productivity. To prevent the 

phosphate deficiency, phosphate solubilising microorganism could play an important role in 

making phosphate available for plants by dissolving insoluble phosphate. The dissolution of 

inorganic phosphate by microbial communities including fungi is though common under in -

vitro conditions; the performance of phosphate solubilising microbes in situ has been 

contradictory.  

Introduction : 

      Excessive use of fertilizer and pesticides has been associated with potentially highly 

detrimental effects on non-target species as well as environment. Rhizosphere, the narrow 

zone of soil surrounding and influenced by plant roots, is a natural habitat for numerous 

beneficial microorganisms and represents a biologically complex ecosystem on earth Plant 

growth-promoting fungi (PGPF) are heterogeneous group of non pathogenic fungi that are 

associated with plant and mediate improvements in plant growth and health. PGPF isolates 

are known for solubilization of phosphates, minerals, and micronutrients, which contribute an 

important role in plant growth promotion, including resistance against diseases. 

Objective : 

o Isolation of phosphate fungal species from soil  samples  collected at  Pearl 

Orchid Center, Palakad(Dt),  Kerala. 

o Sub culturing of fungal species for pure strains. 

o Identification of fungi by morphological and molecular character. 

o Analysis of the phosphate solubilizing fungi. 

Materials and method: 

        The rhizosphericsoil were collected from Kerala. Isolation of phosphate solubilizing 

fungi from soil. Morphological and molecular identifications was observed. Isolation of 

genomic DNA and PCR amplification using its primer.Homology analysis [BLAST]. 

RESULTS: 

 There are around 5-10 colonies obtained from  the soil sample collected  from Pearl 

Orchid Center, Kerala. 

 Isolated fungal colonies were transferred into pikovskaya media for its phosphate 

solubilizing ability.  

 However only one out of 5 fungal isolates had the capacity to solubilize phosphate , 

this fungus was isolated for further studies 

Morphological characters of fungal isolates 

 Cell Shape                : Spherical 

 Cell Size                    : Greater than 3.4 cm 

 Colony Character    : Whitish Black 

 Spore Shape             : Globular 

 Hyphae                     : Branching Filamentous 
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Halo zone formation of phosphate solubilizing  fungi 

 

 
Reduction in pH, as a result of total organic acid produced by phosphate solubilizing 

fungi. 

PCR amplification using its primer 

 PCR reaction was performed in a thermal cycler . 

    The universal primers  

 5’-TCCGTAGGTGAACCTGC(FORWARD PRIMER) 

 5’-TCCTCCGCTTATTGATATGC(REVERSE PRIMER)were used for the 

amplification of the ITS gene fragment.  

HOMOLOGY IDENTIFICATION 

 Alignment of the sequence from unknown fungi isolates against Genbank database of 

National Centre for Biotechnological Information (NCBI).  

 BLASTn resulted in the identification of fungi upto species level using this similarity 

search tool.  The  output of two sequences of BLAST shows the 100 % similarity with 

the  Humicola species. Hence it is concluded that the identified organism through  ITS 

are  Humicola species . 
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BLAST SEQUENCE- HUMICOLA SPECIES 

 
Conclusion 

 Phosphate solubilizing fungi are an important contributor in microbial phosphate 

mobilization and would be one of the significant method to increase availability of  

phosphate in the soil. 

 Hence from the present work we can conclude that the  application of phosphate 

solubilizing humicola species fungus in the soil is a sustainable way for increasing 

crop yield and productivity.  And to also improve the physio-chemical properties of 

the soil. 

  



B-8 
 

IMPACT OF WATER POLLUTION ON THE ANATOMICAL AND 

HISTOCHEMICAL CHARACTERISTICS OF  

EICHHORNIACRASSIPES (MART.) SOLMS 

 

MadhuBala, D., Narmathasri, J., Priyadharshini, V., Saranya, S., Sneka, S. 

Supervisor: Dr. K. S. Tamil Selvi 

Department of Botany, PSGR Krishnammal College for Women, Coimbatore 

 

Introduction 

Eichhornia crassipes is an exotic free floating perennial aquatic herb growing in tropical 

and sub-tropical regions. Its common name is Water hyacinth and it was often a highly 

problematic invasive species outside its native range. Flowers of this plant are violet in 

colour. In uncontrolled conditions, this plant covered the lake and ponds entirely. It belongs 

to the family Pontederiaceae. This plant was placed under monocotyledonae and thus the 

leaves have parallel venation. Objectives of this project are to study anatomical, 

histochemical characters and to evaluate the effect of water quality on such characters.   

Materials and Methods 

E. crassipes, is collected from 5 different places which includes 2 rivers Yakra and Kalpathi 

in Kerala and 3 lakes in Coimbatore namely Singanallur, Sulur and Ukkadam. Anatomical 

studies of water hyacinth were done by using safranin and tryphan blue. Histochemical stains 

were prepared in order to identify and locate the histochemicals in different parts of water 

hyacinth. Stains such as Potassium and potassium iodide stain, Eosin  stain, Wagnar’s reagent 

and Phloroglucinol for starch, protein, alkaloids and lignin were prepared respectively, using 

standard methods. 

Chlorides and sulphates present in water samples were estimated using the standard 

formulae. pH and temperature of water were observed by using pH meter and thermometer 

respectively. 

Results and Discussion 

1. Anatomical studies in water hyacinth 

In petiole of water hyacinth, sclereids were observed arising from the aerenchyma 

cells projecting into air spaces. Few raphide crystals were also observed in petiole. Inclusions 

were found in the hypodermis. Vascular bundles were found scattered in the ground tissue. 

Each bundles has bundle cap made up of sclerenchyma cells. The hexagonal air spaces were 

surrounded by bands of single layered parenchyma cells. Pith was absent. In leaf, stomata 

was amphistomatic and of paracytic type. In leaf of Singanallur sample, vascular bundles 

were surrounded by 7-8 cell. In leaf samples collected from Sulur, two or more vascular 

bundles were found attached together like a single bundle. In root, vascular bundles were 

found radially in the stelar region. Xylem and phloem were arranged in alternate manner. 

Roots of samples collected from all the five locations exhibited similar structures. In leaf of 

water hyacinth, methylene blue stain indicated dark blue colour which shows the presence of 

bacterial infected cells. In petiole and root of water hyacinth, methylene blue stain indicated 

the presence of bacterial infected cells in the hypodermal and cortical regions. 

2. Histochemical studies 

Starch was present in the hypodermis and around the vascular bundles in petiole, leaf 

and root of the water hyacinth. Protein was present in the ground tissue of root, petiole and 

leaf of water hyacinth. Alkaloids were the histochemical substances which was found in 

petiole, leaf and root of water hyacinth. Lignin was found in roots and petiole of water 

hyacinth. It was rarely present in leaves. 

3. Water quality 
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It was observed that water quality parameters such as pH, temperature, sulphates and 

chlorides has some influence over the structural variations of water hyacinth. Petiole of the 

sample from Singanallur and Sulur lakes possess maximum number of sclereids which was 

due to high pH, sulphates, chlorides and temperature of water. In petiole of samples from 

other locations also sclereids were present but in minimum numbers. Petiole of sample from 

Ukkadamlake showed the presence of raphides because sulphate concentration in the water 

was very low. (Table 1). 

Table 1: Physicochemical characteristics of water samples                                       

from different locations 

 

Location 

 

pH 

 

TemperatureºC 

 

Sulphate 

 

Chloride 

 

Singanalur 8.19 27.33 0.01 

 

6.4 

 

Sulur 8.67 39.00 0.03 9.00 

 

Ukkadam 8.02 27.33 0.01 6.20 

 

Kalpathi 6.94 27.53 0.03 1.23 

 

yakra 

 7.39 29.07 0.02 1.53 

 

 

Images 

 

 
 Summary 

Water hyacinth, a worst aquatic weed and good candidate for pollutant removal.Plant 

parts were sectioned and stained with safranin and tryphan blue. Significant difference in the 

size of the plant, size of the different cells in leaf, petiole and root were observed between the 

samples collected from different locations. Histochemicals were localised in the hypodermal, 

cortical and in some cases stelar region of parts of water hyacinth. Water quality parameters 

such as pH, temperature, chloride and sulphate content of the water samples varied between 

locations.  
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Introduction      

                             Medicinal plants, also called medicinal herbs, have been discovered and 

used in traditional medicine practices since prehistoric times. Plants synthesise hundreds of 

chemical compounds for functions including defence against diseases. 

Numerous phytochemicals with established biological activity have been identified. 

Phytochemicals are chemicals produced by plants through primary or secondary metabolism. 

Within the recent years, infections have increased to a great extent and antibiotics resistance 

effects become an ever-increasing therapeutic problem. Natural products of higher plants may 

possess a source of antimicrobial agents that are effective in the treatment of infectious 

diseases while mitigating the side effects that are associated with synthetic antimicrobials. 

Fourier-transform infrared spectroscopy (FT-IR) is a technique used to obtain 

an infrared spectrum of absorption or emission of a solid, liquid or gas. It is perhaps the most 

powerful tool for identifying the types of chemical bonds (functional groups) present in 

plants. By interpreting the infrared absorption spectrum, the chemical bonds in a molecule 

can be determined. Silvernanoparticles are nanoparticles of silver between 1 nm and 100 nm 

in size. Their extremely large surface area permits the coordination of a vast number 

of ligands. The properties of silver nanoparticles applicable to human treatments are under 

investigation in laboratory assessing potential efficacy, toxicity and costs. The reduction of 

silver ions into silver nanoparticles has also been achieved using plants. The use of plants, 

microbes, and fungi in the production of silver nanoparticles is leading the way to more 

environmentally sound production of silver nanoparticles. 

Objectives: 

1) To compare the fruit extracts of Terminaliacatappa and Terminalia arjuna for 

preliminary phytochemical screening. 

2) To analyse the extracts for antimicrobial activity against bacteria Staphylococcus 

aureus (Gram positive), Escherichia coli (Gram negative) and fungi Candida albicans. 

3)  To detect the extracts for FT- IR spectroscopy and 

4) To study the extracts for the synthesis of silver nano- particles.  

Methodology 

The present study was undertaken in fruits from two plant species belonging to the family 

Combretaceae namely Terminalia arjuna and Terminalia catappa. To evaluate the 

phytochemical, anti-microbial activity, FT-IR analysis and synthesis of silver nano particles. 

Fresh fruits of Terminalia arjuna and Terminalia catappa were collected from different 

localities of Coimbatore district. 

Results 

Preliminary phytochemical screening 

        Phytochemical screening of petroleum ether, acetone and methanol of two species of 

Terminalia namely, Terminalia arjuna and Terminalia catappa were analyzed to test the 

presence of various secondary metabolites. The medicinal property of these plants is 

attributed to the presence of the phytochemicals like alkaloids, phenols, tannins, flavonoids, 

glycoides, etc. 
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Antimicrobial activity 

Antibacterial Activity 

         The antibacterial activity of petroleum ether, acetone and methanol fruit extracts of 

Terminalia arjuna and Termilanalia catappa (Family: Combretaceae) was carried out against 

Gram positive bacterium Staphylococcus aureus and Gram negative bacterium Escherichia 

coli respectively using Agar well diffusion method. The results are given in Table 3 and 

Plates 3 and 4. Agar well diffusion method is widely used to evaluate the antimicrobial 

activity of plant extracts. 

Table 3: Antibacterial activity of Terminaliaarjuna and Terminaliacatappa fruit extracts 

Fruit extract Conc. (µl) Gram positive bacterium Gram negative 

bacterium 

Staphylococcus aureus Escherichia coli 

Terminaliaarjuna 

Petroleum ether 50 19 15 

Acetone  50 17 15 

Methanol 50 20 14 

Terminaliacatappa 

Petroleum ether 50 15 13 

Acetone  50 13 13 

Methanol 50 19 11 

Cefotaxime 

(Antibiotic) 

50 33 25 

 

Antifungal activity 

 The antifungal testing remains an area of intense interest. Many reports are available on the 

antiviral, antifungal, antibacterial properties plants (Samy and Ignacimuthu, 2000). The 

antifungal activity using the extracts of petroleum ether, acetone and methanol using the 

fruits of Terminalia arjuna and Terminalia catappa was carried out against the fungi, 

Candida albicans(yeast form fungi) using Agar diffusion method (Table 4 and Plate 5). 

 

 

Table 3: Antifungal activity of Terminaliaarjuna and Terminaliacatappa fruit extracts 

Fruit extract Conc. (µl) Candidaalbicans 

Terminaliaarjuna 

Petroleum ether 50 6 

Acetone  50 6 

Methanol 50 13 

Terminaliacatappa 

Petroleum ether 50 8 

Acetone  50 8 

Methanol 50 7 

Fluconazole (Antibiotic) 50 7 

 

FT-IR analysis 

          Transform Infrared Spectroscopy, also known as FT-IR Analysis or FT-IR 

spectroscopy is useful for compound identification. The resulting signal at the detector 

produces a spectrum, typically from 4000cm-1 to 400cm-1. It is used to analyse the functional 

groups of compounds present in fruit methanolic extracts of Terminalia arjuna and T. 

catappa.  
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Silver nano particles 

            Silver nanoparticles are reported to possess anti-fungal, anti-inflammatory, anti-viral, 

anti-angiogenesis, antiplatelet activity besides effective antimicrobial agent against various 

pathogenic microorganisms.The information of the AgNPs during the reduction process is 

indicated by change in the colour of the reaction solution from colourless to dark brown 

which can be visually observed.This colour change was due to the reduction of Ag+ to Ag
0

 by 

various biomolecules present in the fruit extract. 
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Introduction: 

Understanding the genetic nature of cancer will be important for effective 

personalized treatment opportunity for patients. Growing concern lies in understanding the 

metastatic potential of primary tumor and ways to distinguish the lethal from dormant tumor 

subtype. Metastasis research over the years has identified several important molecules in the 

regulation of biological activities of tumor cell invasion and migration. Detailed 

understanding has identified potential oncogenes and their functional activities that provide 

tumor cells invasive and migratory power to cross the primary tumor site and colonize at a 

distant organ. Rapid pace of discovery continued with simultaneous translation of basic 

findings to clinical arena will offer us effective ways to treat and finally eliminate cancer. 

Drug Targeting- in silico approach 

Drug targeting is the approach of finding drugs based on their biological targets. 

Typically a drug target is a key molecule involved in a particular metabolic or signalling 

pathway that is specific to a disease condition or pathology, or to the infectivity. Some 

approaches attempt to stop the functioning of the pathway in the diseased state by causing a 

key molecule to stop functioning. Drugs may be designed that bind to the active region and 

inhibit this key molecule. These drugs would also have to be designed in such a way as not to 

affect any other important molecules that may be similar in appearance to the key molecules. 

Other approaches may be to enhance the normal pathway by promoting specific molecules in 

the normal pathways that may have been affected in the diseased state. The structure of the 

drug molecule that can specifically interact with the biomolecules can be modelled using 

computational tools (Majeedet al., 2010). 

Molecular Docking 

Docking is a method which predicts the preferred orientation of one molecule to a 

second when bound to each other to form a stable complex. Molecular docking is a 

computational method used to predict how a ligand molecule interacts with a protein binding 

site, both in terms of binding conformation and binding affinity. This method is well 

established as a virtual screening method in drug discovery, where typically a large 

compound database is docked against a specific protein binding site, in order to discover 

novel inhibitors. It is a well-known computational tool with an understanding of the 

molecular structure and leads to understanding the molecular mechanism of action and its 

function. Molecular information in biological systems are mainly restricted to four types of 

macromolecules namely proteins, nucleic acids, polysaccharides and lipids for interacting 

among themselves and with small molecules or drugs. The affinity, specificity, toxicity and 

inability to obtain lead molecules for nucleic acids, polysaccharides and lipids suggest that 

proteins are the main source for drug targets. 

The number of proteins with a known three-dimensional structure is increasing 

rapidly and structures produced by structural genomics initiatives are beginning to become 

publicly available. The increase in the number of structural targets is due to improvements in 

techniques for structure determination. Many current target proteins have been selected for 

their therapeutic potential. Computational methodologies have become a crucial component 

of many drug discovery programmes, from hit identification to lead optimization and beyond. 

Approaches such as ligand or structure based virtual screening techniques are widely used in 
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many discovery efforts. One key methodology called docking of small molecules or protein 

was pioneered during the early 1980’s, and remains a highly active area of research, when 

only the structure of a target and its active or binding site is available (Zachairias, 2003; 

Gopi, 2007). 

uPA (urokinase plasminogen activator) &uPAR (receptor) - drug targets 

In cancer, the tumour eventually metastasizes by degrading ECM (Extra cellular 

matrix) components. Plasminogen activation has been implicated as one of the mechanisms 

of the ECM degradation. Mammalian cells contain two types of plasminogen activators, the 

urokinase type (uPA) and the tissue type (tPA), of which uPA is primarily involved in ECM 

degradation. 

uPA is a 53-kDa serine protease. Like almost all known mammalian proteases, uPA is 

initially synthesized as a catalytically inactive single-chain polypeptide. The urokinase 

plasminogen activating system (uPAS) consists of the urokinase plasminogen activator 

(uPA), its cognate cell membrane receptor (uPAR) and two main inhibitors belonging to the 

serine proteinase inhibitors (serpin) superfamily, the plasminogen activator inhibitor-1 (PAI-

1) and -2 (PAI-2). uPA is synthesized and released by cells as an inactive, single-chain 

proenzyme, pro-uPA. It binds to an uPAR on cell surface, which has an accelerating and 

positioning function for both the uPA and plasminogen activation. The uPA is involved in the 

extracellular conversion of the ubiquitous inactive plasminogen to the broad-spectrum serine 

protease Plasmin, which degrades several ECM components and also activates many pro-

MMPs (pro-matrix metalloproteases). Hence, binding of uPA to its receptor uPAR initiates 

pericellular proteolysis and plays critical roles in both physiological and pathological 

conditions, including cell migration and tissue remodelling in angiogenesis, atherogenesis, 

tumor progression and metastasis. Plasmin is thus able to indirectly promote further matrix 

degradation. 

However, during cancer invasion and metastasis, this degradation system goes out of 

control, allowing cancer cells to cross the normal tissue boundaries. Indeed, uPA is believed 

to play a key role in the cancer invasion and metastasis. Both the uPA secretion and presence 

of receptor bound uPA at the cell surface characterize cancer cells that have invasive 

phenotype, various malignancies including prostate, breast, colon, and lung cancers. In many 

cases, its increased expression seems to be associated with an increased metastatic potential 

and poor survival. The mechanisms of increased expression of uPA have, however, remained 

unknown (Heleniuset al., 2001; Duffy and Duggan, 2004; Ulisseet al., 2009; Zhang et al., 

2011). 

Therefore in this present study, molecular docking of the previously isolated 

molecules of Abutilon hirtum(Wesley et al., 2013a, and b) with the targets uPA and its 

receptor uPAR protein were studied, with the aim of controlling metastasis and cell 

proliferation in cancer. 

Results: 

Among all the ligands docked with the two selected target protein molecules, 2,4-

dihydroxybenzoic acid had an efficient docking score of -4.94 with target protein uPA. 

Likewise it showed a docking score of -4.03 with three bonds with uPAR.  

3,4,5- trihydroxybenzoic acid interacted with uPA with a G-Score of -5.05 whereas it 

had very less interaction with uPAR.  

The standard control drug Docetaxel formed two hydrogen bonds with uPAR; with 

very least G Score of -1.21. It showed no significant interaction with uPA. The ligand 

molecules selected for docking interacted with the selected protein target molecules at their 

active sites (involved in protein-protein, uPA-uPAR interaction) and nearby amino acid 

residues from the setup made from Grid Generation Panel. From the results obtained, it is 

clear that the ligand molecules can be used as potential small molecule inhibitors of the drug 
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targets uPA and uPAR that can possibly control the metastasis or other related factors 

responsible for the spreading of human prostate cancer. A comprehensive understanding of 

uPA-uPAR-mediated signaling events responsible for prostate cancer progression should lead 

to the development of new therapeutic targets with clinical relevance. Furthermore, potential 

small molecule inhibitors possess a selective way to interfere with uPA-uPAR expression. 

From the above results, it is clear that the phytochemicals isolated from 

A. hirtumpossess potent anticancer activity. These molecules (2,4- dihydroxybenzoic acid and 

3,4,5- trihydroxybenzoic acid) by inhibiting uPA-uPAR interactions, indirectly interfere with 

the growth of the tumour cells and control metastasis. It is a clear certainty that with further 

research those compounds are better alternatives in prostate cancer treatments. 
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Abstract 

Safe drinking water is one of the biggest problems all over the world. Groundwater is 

one of the most important source of drinking water. The major sources of anthropogenic 

groundwater contamination are agricultural activities, mining waste, industrial waste, on-site 

septic tank systems, and pollution from imperfect well constructions. There are many 

technologies which depend on the utilization of chemicals for the treatment of water. The 

utilization of natural coagulants have various advantages in comparison to chemicals, 

particularly in biodegradability, low toxicity, low residual sludge production and low cost. 

Therefore it has become a need to treat the water by using some natural coagulants. Natural 

coagulants are the coagulants which extracted from natural plants or animals. This study 

focused on developing an efficient and cost-effective processing technique by using Aloe 

Vera gel as a natural coagulant for water treatment. In this study the physico-chemical 

parameters of water samples from five different water bodies (Sea, River, Lake, Well and 

Borewell) before and after the treatment of Aloe vera were analysed. This study also focuses 

on the coagulant nature and the properties of Aloe veragel in water. 

 

Introduction 

Water is the necessary natural resource, a precious gift to mankind. The distribution 

of water on the earth is uneven. Approximately 97% of water is in the oceans; only about 3% 

of water present on the surface is freshwater. Of freshwater, 69% resides in the glaciers, 30% 

as underground and less than 1% is located in lakes, rivers and swamps. India is provided 

with abundant supply of water. It constitutes about 4% of earth’s water resources.  Sea water 

is regarded as the saline water with an average salinity of 35%. Rivers have been the lifeline 

of growth of aquatic organisms and culture of micro organisms. Lake water serves as the 

source for drinking, agriculture and industrial purposes. Groundwater is one of the most 

important source of drinking water. There are many technologies which depend on the 

utilization of chemicals for the treatment of water. The utilization of natural coagulants have 

various advantages in comparison to chemicals, particularly in biodegradability, low toxicity, 

low residual sludge production and low cost. Recent studies revealed the importance of 

cactus as an organic coagulant.  

Aloe vera (Aloe barbadensis, Miller) is the most applied medicinal plant worldwide. 

It is the perennial tropical plant that is scattered along the coast of southern India. It is a stem 

less or stemmed succulent plant growing to 60-100 cm tall. The leaves are thick and 

flesh,green to grey green 3  Aloe vera requires less water for its growth as it contains 98% of 

water in its leaves. It contains around 75 nutrients and 200 active compounds. In this study 

the physico-chemical parameters of water samples from five different water bodies (Sea, 

River, Lake, Well and Borewell) before and after the treatment of Aloe vera were analysed. 

This study also focuses on the coagulant nature and the properties of Aloe vera gel in water.  

 

Objectives: 

1. Coagulation of Aloe vera in Sea water, River water, Lake water, Well water, and 

Bore well water. 
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2. Analysis of physico-chemical parameters for the water samples collected from Sea, 

River, Lake, Well, and Borewell water bodies 

3. Analysis of physio-chemical parameters for the water samples collected from five 

different water bodies after the coagulation with Aloe vera gel. 

 

Methodology: 

Collection of Aloe vera gel: 

The freshly harvested Aloe vera leaves were collected and the gel was extracted by removing 

the rind. 

 

 

 
              Aloe vera                                            Aloe vera gel  

 

Sample Collection: 

 The Bore and Well water is collected from Avinashi, Lake water from Singanallur, 

River water from Pollachi and Sea water from Tuticorin. 

Coagulation Method: 

               The Aloe vera leaves were cut from the bottom and kept it inclined for some 

minutes so that yellow liquid known as aloin could be drained off. Then cut the whole leaf 

into various pieces and gel part of the leaves were scooped out from the leaves. 50 mL of gel 

were introduced into 500 mL of each sample and stirred using a stirrer and allowed to settle 

for 24 hours. It was then strained through a sieve. The filtrate (Purified water) collected was 

used for analyzing the physico-chemical parameters. 

Parameters:   

SI.NO PARAMETERS SHORT PROCEDURE 

1 pH 1. Using pH meter. 

2 Electrical conductivity 1. Using EC meter. 

3 Turbidity 1. Using turbidity meter. 

4 Total Dissolved Solids 1. 250ml sample+Filtration using Whatman filter paper+Heating 

at 105˚in Hot air oven +Weighing. 

5 Total Solids 1. 100ml evaporating dish+Heating+Weighing. 

2. 100ml evaporating dish +sample+ Heating+ Weighing. 

6 Total Suspended Solids 1. TSS=TS-TDS 

7 Dissolved Oxygen 1. 250ml glass stopper+sample+2ml MnSO4 +2ml alkaline 

iodine+2ml con.H2SO4 - Appearance of Precipitate. 

2. 200ml sample,titrate against NaS2O3 +1-2 drops of starch 

solution – Appearance of blue colour. 
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8 Free CO2. 1. 20ml sample+Phenolpthalein=colour change to pink(absence 

of CO2). 

2. Colourless- Titrate with N⁄44 NaOH –Appearance of light 

pink colour. 

9 Alkalinity 1. 100ml sample+2 drops methyl orange, Titrate against N/44 

NaOH-Change of yellow to orange colour. 

10 Biochemical Oxygen 

Demand 

1. Fill BOD bottle with sample water + 2 ml of conc.H2SO4 

shake well = Appearance of brownish cloud (presence of O2 ). 

2. Keep it in BOD incubator for 5days. 

3. Titrate with 0.025 ml sodium thiosulphate, add 2ml starch-

Appearance of blue colour. 

 

Results and discussion: 

 

  In our study five different water samples like Sea, River, Lake, Well and Borewell 

waters were selected and Aloe verawas selected for water treatment as it has coagulation and 

Flocculation properties. The pH of sea, river, lake, well and bore well water samples are in 

between 6.95 – 7.70 in raw water, and after the treatment with Aloe vera gel the pH values 

were reduced, which is below World Health Organization permitted limits in all the five 

different water bodies.  

PARAME

TES 

 

 

                                                                                          WATER BODIES 

                                                    RAW SAMPLES                              TREATED SAMPLES 

SEA RIVER LAKE WELL BORE

WELL 

SEA RIVE

R 

LAK

E 

WELL BOREW

ELL 

РH 7.56 7.56 6.95 7.20 7.70 5.90 5.78 6.60 5.96 5.88 

EC 

(µmhos/c

m) 

108073.8 534.0 4162.0 2410.0 2403.0 120468.

53 

1887.

0 

4174.

0 

2980.0 2608.0 

Turbidity 

(NTU) 

7150 55.0 60.0 75.0 >5.0 7100.0 10.0 10.0 >1.0 >10.0 

TDS 

(mg/l) 

1700 8900 10400 9500 9500 987.0 943.0 943.0 1492.0 1304.0 

TSS 

(mg/l) 

1300 400 700 164.7 500 24.0 23.0 23.0 5.40 5.80 

DO (mg/l) 1280.0 1460.0 1420.0 140.0 1260.0 0.72 0.50 0.50 0.10 0.10 

FreeCO2 

(mg/l) 

4 2 2 3 2 BDL BDL BDL BDL BDL 

Alkalinity 

(mg/l)  

800.0 700.0 180.0 150.0 100.0 1550.0 450.0 775.0 535.0 575.5 

BOD 

(mg/l) 
1.0 22.0 30.0 6.0 1.0 2.0 38.0 53.0 1.0 2.0 

COD 

(mg/l)  
44.0 26.0 320.0 128.0 316.0 35.0 240.0 410.0 10.0 30.0 
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The Electrical Conductivity values were found to be higher in the treated samples 

when compared to the raw sample in five different waters, where as Sea water showed the 

highest EC value. In the five different water samples, the Turbidity value was reduced in the 

treated samples when compared to the raw samples and it is within BIS standard limits.  

The TDS value of raw samples was higher than the treated samples. The TDS value of 

sea, river water sample are within the WHO and BIS standard limits whereas lake, well and 

borewell water samples exceeds the BIS and WHO standard limits.  

The TSS value were found to be higher in all the five different raw samples after the 

treatment with Aloe vera gel the TSS value was reduced in all the samples, but in sea water 

the TSS values were more reduced compared to other samples.  

The DO value were more in the five different water samples and much reduced in the 

treated samples and the values were above the WHO permissible limits. The free 

Carbondioxide values in all the five water samples were found to be below the detectable 

limits after the treatment with Aloe vera gel when compared to raw samples.  

In the five different water samples the treated samples showed higher alkalinity than 

the raw samples whereas the river water showed lesser alkalinity than the raw sample.  

The BOD values of sea, well and bore well water samples, after treatment with the 

Aloe vera gel, the values were within the WHO limits whereas the treated river and lake 

water sample has the high BOD values. The COD value was high in treated river and lake 

water samples when compared to the sea, well and bore well water samples whereas sea, well 

and bore well water samples showed lower COD value than the raw samples. From the above 

parameters tested it is understood that these waters requires purification before in use for any 

purposes. 

However the water quality index values in the present investigation were reported to 

be greater in raw sample as well as in Aloe vera gel treated samples indicating that the water 

is unfit for domestic, agricultural and other purposes and it has to be properly treated before it 

is used. 

Reference: 

1. Abdul Jameel, A  andSirajudeen, J. (2006) . Risk assessment of physicochemical 
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Limnology. Bull. Bot. Soc. Sagar32 : 24-29. 

3. VermaPradeep, ChandawatDeepika, Gupta  Urvi and Solanki Hitesh. (2012). Water  
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Abstract 

Trichopus zeylanicusGaertn is a rare, endangered and threatened species. It has a strict 

growth condition which includes a good humid atmosphere for its growth and reproduction. 

This plant was subjected to anatomical, histochemical and maceration studies because these 

aspects have not been studied yet. The anatomical and histochemical studies of stem, petiole, 

leaf, fruit, root and rhizome of T.zeylanicus was studied using free hand sections. 

Histochemical study was conducted to find the localization of starch, protein, tannin, fat, 

lignin, alkaloids and phenols in stem, petiole, leaf, fruit, root and rhizome of T.zeylanicus 

using respective reagents. Maceration study was held to find out the type of stomata of the 

leaf. The present study suggests that the structures, identification and characterization of the 

bioactive compounds of T.zeylanicus would be useful for pharmaceutical and industrial 

application.  

Keywords: Traditional medicine, Anatomical, Histochemical, Starch, Protein, Tannin, Fat, 

Lignin, Alkaloids, Phenols, Maceration, Bioactive compounds. 

Introduction 

 Trichopus zeylanicusis a perennial herb commonly called as ‘Arogyappacha’ 

or ‘Arokyapachilai’ meaning ‘the green that gives strength’. It is one of the only two species 

of its genus. It was formerly placed in the family Trichopodaceae but now the APG system – 

I (1998) and the APG system – II (2003) both place it under the family Dioscoreaceae, in the 

Clade-Monocots. This plant is endemic to Agasthiyar hilly forest, Kerala. The medicinal 

parts are leaves, fruit and rhizome. The drug extracted from this plant is having great 

economic importance but is being patented by Arya Vaidhya Pharmacy (AVP), Kerala and 

Kani Tribes. It has a wide range of medicinal qualities. The decoction of leaf, fruit and 

rhizome is used in traditional medicine. The tonic effect of this plant is comparable to that of 

the famous health food/drug ‘Ginseng’. A critical survey of the Ayurveda classics suggests 

that the ‘Arogyappacha’ may be the divine ‘Varahi’ described by Sushruta. 

The major objectives of the present study are: 

i) To study the anatomical features of the stem, petiole, leaf, fruit, root and rhizome 

of T.zeylanicus. 

ii) To analyse the histochemical substances such as starch, protein, fat, lignin, tannin, 

alkaloids and phenols in the stem, petiole, leaf, fruit, root and rhizome of 

T.zeylanicus. 

iii) To study the stomatal characters of the leaf of T.zeylanicus by maceration. 

Methodology 

Sample collection 

The healthy and individual vegetative plant materials such as stem, leaf, petiole, fruit, 

root and rhizome of Trichopus zeylanicuswere collected from Centre for Indian Medicinal 

Heritage (CIMH), Kanjikode, Kerala. 

Anatomical study 

The fresh specimen (stem, petiole, leaf, fruit, root and rhizome) is sectioned and 

stained using safranin. The preliminary observation was studied using the compound 

microscope and photographic images were captured by means of the optika microscope. 

Maceration study 
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The leaf was macerated using maceration fluid (Jeffery’s fluid - 1ml Nitric acid + 

10ml Chromium trioxide). The maceration fluid was kept overnight. Tissues of leaf was 

teased out using dissecting needle, stained with safranin and observed under microscope. 

Histochemical study 

The sections (stem, root, fruit, leaf and rhizome) are preserved in FAA solution (90ml 

of 70% ethanol+5ml formalin+5ml acetic acid). 

Starch: 0.03g Iodine + 0.25g Potassium iodide + 10ml distilled water was used. The 

appearance of black colour indicates the presence of starch. 

Protein: Pinch of eosin + distilled water was used. The appearance of red colour indicates the 

presence of protein. 

Tannin: 3% aqueous ferric chloride + a little sodium carbonate + distilled water was used. 

The appearance of blue, green colour indicates the presence of tannin. 

Fat: 0.05g Sudan III + 10ml of 70% alcohol were used. The sections were immersed in the 

solution and heated for 20 minutes. The appearance of blue, red, pink colour indicates the 

presence of fat. 

Alkaloids (Wagner's Reagent): 0.03g Iodine + 0.25g potassium iodide + 10ml distilled 

water was used. The appearance of golden yellow colour reveals the presence of alkaloids. 

Phenolic compounds: 1g Ferric chloride + 9ml of distilled water were used. The appearance 

of reddish brown or violet colour indicates the presence of phenolic compounds. 

Methyl blue: 0.3g methylene blue + 30ml of 98% ethanol + 10ml of distilled water were 

used. The appearance of blue colour indicates the bacteria injected cells. 

Lignin: 2.0g Phloroglucinal + 20ml of 20% ethanol + 20ml of Con. HCl. The appearance of 

brilliant red colour shows presence of lignin. 

Toluidine: 0.01g Toluidine blue powder + Benzoic buffer (0.0125g Benzoic acid + 0.0145g 

sodium benzoate + 10ml distilled water). The appearance of pink colour indicates presence of 

cellulose walls, blue colour shows the presence of lignin, dark green indicates the presence of 

suberin content, violet colour indicates the presence of mucilage and blue colour indicates the 

presence of protein bodies. 

Results 

Anatomical studies 

Stem: The stem shows anomalous character. It had a wavy margin with single layered 

cuticularised epidermis, parenchymatous hypodermis and endodermis. A ring of stele was 

present with conjoint and collateral vascular bundles.  

Root: It had a single layered rhizodermis, a large band of parenchymatous cortex and 

endodermis with casparian strips. Several inclusions were seen in the cortex region. The 

vascular bundles were radially arranged. 

Leaf: It shows anomalous character as it had multicostate reticulate venation with five 

prominent veins. The vascular bundles were conjoint, collateral, closed and surrounded by 

bundle sheath cells. The stomata were present in the lower epidermis. 

Petiole: It had outer epidermis, chlorenchymaloushyperdermis and uniform mass of 

parenchymalous ground tissue. The endodermis and pericyle were not differentiated. The 

vascular bundles were conjoint, collateral and arranged in semi-circular manner.  

Rhizome:The cork cells were bright brown in colour and occurred as a protective layer. The 

cell walls of the cortical cells are lignified. Small starch grains were observed in the 

parenchymatous cortex. Numerous concentric vascular bundles are scattered in the ground 

tissue. 

Fruit: The fruit was a trilocular, loculicidal capsule. The ovules were arranged in axile 

placentation. The ground tissue was parenchymatous with several cellular inclusions.      

Maceration study 
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The stomata were found in the lower epidermis i.e, hypostomatic. The subsidary cells 

were irregular in shape resembling a jigsaw puzzle. They stomata were anomocytic and 

anisocytic in condition. 

Histochemical studies 

Starch: Starch was present in root, rhizome, stem and leaf. 

Protein: Protein was present in stem, rhizome, leaf and fruit. 

Tannin: Tannin was present in rhizome and root. 

Fat: Fat was present in rhizome and stem. 

Alkaloids: Alkaloids were present in rhizome and root. 

Phenolic compounds: Phenolic compounds were present in root, fruit and rhizome. 

Methyl blue: Bacteria injected cells were present in rhizome, stem, root and leaf. 

Lignin: Lignin was present in leaf, root and rhizome. 

Toluidine: Mucilage was present in the stem. Suberin was present in the root. Lignin was 

present in leaf, root and rhizome. Protein was present in stem, rhizome, leaf and fruit. 

Outcome 

The anatomical and maceration studies of T.zeylanicus help in the identification of the plant 

parts during its usage in pharmaceutical industries. Since this plant is rarely found, the 

histochemical study helps in finding out the substitute which is similar to this drug obtained 

from this plant and finding the localizations of the active ingredients present in it. Other than 

these uses, the present study also helps in drug designing and detection of adulterants. 
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Nanoparticles synthesis and characterization is an area of immense interest due to 

nanoparticles broader applicability in the fields of medicine, biology, physics and chemistry 

(Song and Kim, 2009). Silver nanoparticles (AgNPs) are gaining particular attention due to 

their desirable properties, including their high surface to volume ratios, catalytic properties 

and antimicrobial effects (Okaforet al.,2013). However, most techniques used for the 

synthesis of nanoparticles are expensive and may adversely affect the environment and 

biological systems. Phytosynthesis, on the other hand, offers a comparatively safer and eco-

friendly approach for nanoparticles synthesis. Plants provide a highly desirable system for 

nanoparticle synthesis due to their ability to produce a wide range of secondary metabolites 

with strong reducing potential. Since plants are less sensitive to metal toxicity compare to 

algae and bacteria, they offer a green alternative for the biosynthesis of silver nanoparticles 

(Pandeyet al., 2013). Medicinal plants are of special concern since they control the size and 

shape of nanoparticles by providing capping layers to nanoparticles (Rauwelet al.,2015). 

Plant secondary products provide rich resources as potential drugs, nutraceuticals, and 

food additives. Plant polyphenols are one of the largest groups of natural anti-oxidant 

secondary metabolites (Cieslaet al.,2013). The reduction properties of these antioxidant 

metabolites can be linked with the higher potential ability of plant extracts to synthesize 

nanoparticles with improved characteristics (Kharissovaet al.,2013). The genus Artemisia in 

the Asteraceae family consists of many diverse species that produce many medicinally 

valuable secondary metabolites. A.Pallens is an important medicinal herb, mostly cultivated 

in red soil region in South Indian as Maharashtra, Andhra Pradesh, Karnataka and Tamil 

Nadu (Kulkarni 1991). Many pharmacological activities of Artemisia Pallens have been 

reported: perfumes and as an antifungal and antibacterial agent (Alakararao&Alankararao 

1981). It is the most important aromatic plants used in the perfumery and cosmetics 

industries.India is the major exporters of Artemisia pallens oil to the rest of the world. 

However, to the best of our knowledge, there are no reports on assessing the synthesize of 

silver nanoparticles using the leaf extract of A. Pallens as biological substrate.  

The phytosynthesis of silver nanoparticles by the leaf extract of Artemisia pallens was 

tested using silver nitrate reduction test. The aqueous silver ions were reduced to silver 

nanoparticles when added to natural leaf extract of Artemisia pallens. 

The formation and stability of the reduced silver nanoparticles in the colloidal 

solution was monitored by UV-vis spectrophotometer analysis. The UV-vis spectra showed 

maximum absorbance at 463nm, which increased with time of incubation of silver nitrate 

with the leaf extract. The curve shows increased absorbance in various time intervals (1h, 

24h, &48h ) and the peaks were noticed at 463 nm corresponding to the surface plasmon 

resonance of silver nanoparticles. The observation indicated that the production of the Ag+ 

ions took place extracellularly. 

Scanning electron microscopy (SEM) has been used to identify size, shape 

andmorphology of nanoparticles. The result reveals that the silver nanoparticles are well 

dispersed and predominantly spherical in shape, while some of the NPs were found to be 

having structures of irregular shape . The nanoparticles are homogenous and spherical which 

conforms to the shape of SPR band in the UV-visible spectrum. 
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The plant extract and those mediated silver nanoparticles were immediately tested for 

respective antimicrobial activities towards Bacteria & Fungi showing the zones of inhibition. 

Based on the zone of inhibition produced, synthesized silver nanoparticles prove to exhibit 

good microbial activity against Stapylococcu s aureus,Staphylococcustyphi, E.coli, Bacillus 

cereus, Pencilliumsps.,Aspergillusniger. On the other hand, control did not exhibit any 

microbial activity 

DNA damage studyrevealed that all the phytosynthesised nanoparticles damaged the 

DNA and produced the smeared DNA while running on 1.2% agarose gel. Therefore the 

experimental study concluded that the plant extracts protected the DNA strands.The 

cytotoxicity activity was performed against Hela cell line and the result showed 34.531%  of 

cell death. Therefore the present study revealed that nanoparticle synthesized from the extract 

of A.pallens can be used as an anti-cancerous agent. 
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INTRODUCTION: 

  

Vitamin D or cholecalciferol is a fat soluble steroid hormone produced by the animal tissue 

and is subcutaneously synthesised under the action of UV light at 7 dehydrocholesterol 

present in the skin. Vitamin D widely known for its role in the development and maintenacne 

of bone tissue as well as homoestasis of calcium and phosphorous. Recent evidence suggest 

that vita D is also involved in many vital cellular process such as cell differentiation, 

hormone secretion and also reproductive function.  

 

OBJECTIVE: 

 

To determine the effect of Vitamin D in the reproductive system of female albino rat. 

 

METHODOLOGY: 

 

Recent evidences shows a seasonal distribution in human natural conception and birth rates 

have been consistently demonstrated, showing a peak conception rate with strong seasonal 

contrast in luminosity. Environmental studies have demonstrated that the ovary is a target 

organ for calciterol raising the possibility that this active metabolite of vitamin D3 might play 

a role in modulating ovarian activity. In our study, we have examined the implications of 

Vitamin D on female albino rats by testing its reproductive system and functions. The effect 

of hypovitaminosis of Vitamin D was analysed during various phases of estrous cycle, the 

histology of ovary and its hormonal activity using vaginal smear and microtome of ovary 

respectively.  

 

RESULT: 

 

Decreased frequency of estrous cycle with prolonged diestrous and decreased estrous, 

metaestrous phase. Histology of ovary showed degenerative, cystic follicles and decreased 

number of corpus lutea. Acyclicity, irregular estrous cycle large degenerative cystic follicles 

with increased androgen levels indicates symptoms of PCOS.  

 

OUTCOME: 

 

Thus in our study, we concluded that hypovitaminosis induced PCOS in rats. Since rat and 

human share 80% similarity in anatomy and physiology, hypovitaminosis of vitamin D raises 

the possibility of PCOS in human female.  

  



Z-2 
 

CONTINUOUS AIR QUALITY MONITORING OF COIMBATORE 

CITY USING LOW-COST SENSORS 
 

Aathisreetha AP, Abirami A, Harinisri G, Manjima K, Ramya A, Vinitha S, Saranya S 

Supervisor: Dr. Harathi PB 

Department of Zoology, PSGR Krishnammal College for Women, Coimbatore 

 

BACKGROUND: 

Air pollution occurs due to release of harmful substances including gases, particulates and 

biological substances into earth’s atmosphere. It is one of the most important factors affecting 

the quality of life and the health of urban population. Major air pollutants include PM, ozone, 

SO2, NO2 and CO2. Among these, Particulate Matter is the main cause of increasing air 

pollution in India. It is important to setup the air quality monitoring grid to generate air 

quality data on a routine basis. Detection of air pollution is possible with the combination of 

an air quality sensor and data acquisition system. The use of multi-parameter air quality 

monitoring system makes it possible to do a detailed analysis of major pollutants. 

OBJECTIVE: 

To protect from the ill-effects of poor air quality, monitoring of certain air-parameters are not 

only essential but is the need of the hour. There are many ways to measure air pollution with 

simple chemical and physical methods and with more sophisticated electronic techniques.  

Low-cost sensors are fixed in a location to continuously monitor the air quality by taking 

PM2.5, PM10, humidity, temperature of that area. The data gets recorded for every minute and 

stored in cloud server. The data can be retrieved for further analysis and application of 

visualization tools to process and interpret the collected data. The data will help assess risks 

and implement control measures. The main objective of this work is to build up an easy 

monitoring system using low cost sensors. 

STUDY AREA: 

Coimbatore is located in the western part of Tamil Nadu near Western Ghats and is known as 

industrial hub of South India comprising small and medium industries; large textile units; 

manufacturing of motor pumps and automotive components. Due to its rapid industrial 

development and growth pattern, this city has more potential for air pollution. The entire city 

was divided into four zones and monitoring stations were selected in these zones. The various 

monitoring stations selected for the study includes: 

Table 1. Air Pollution Monitoring Locations 

STATION ID LOCATION LAND USE TYPE LATITUDE (N) LONGITUDE (E) 

1 Peelamedu Institutional site 1  11.02817”N 77.0595”E 

2 Hopes Institutional site 2         11.2520”N 77.0197”E 

3 Gandhipark Commercial site 1 11.0011”N 76.9531”E 

4 Gandhipuram Commercial site 2 11.0209”N 76.9686”E 

5 Singanallur Residential site 1 10.9987”N 77.0320”E 

6 Thondamuthur Residential site 2 10.9899”N 76.8409”E 

7 Kalapatti Residential site 3 11.0861”N 77.0363”E 

8 Madhukarai Industrial site1 10.9137”N 76.9528”E 

9 Ganapathy Industrial site 2 11.0494”N 77.0094”E 
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Figure 1. STUDY AREA MAP 

METHODOLOGY: 

The quality of air was determined based on National Ambient Air Quality Standards 

(NAAQS). This was carried out based on measuring major pollutants such as PM10, PM2.5, 

and meteorological factors such as temperature and humidity.  ATMOS air sampler is a real-

time Air Quality Monitoring to measure PM2.5 and PM10. It transmits the data in real-time 

using an inbuilt GPRS system. 

 

Figure 2. ATMOS AIR QUALITY MONITOR 

The sampler is placed at a height of three meter in an open space. The instrument is switched 

on and the display screen shows parameters like PM, temperature and humidity. It is kept 

undisturbed for 8 hours. The data is recorded for every second and gets stored in the Cloud 

Server maintained by ATMOS. By using appropriate link, the data can be downloaded for 

every second per hour. The downloaded data can be represented graphically and further used 

to analyse air quality. 

RESULTS: 
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Monitoring was carried out for SPM and meteorological factors such as temperature and 

humidity from 8 am to 4 pm using ATMOS Air sampler. Although meteorological factors 

influence the concentration of air pollutants, they cannot be considered for the present study, 

because analysis was carried out only for two days at each station. The results indicate that 

the PM2.5 mean concentration of nine locations varied from 46 to 14.92 and the industrial site 

1 shows relatively higher concentration. The PM10 mean concentration varied from 56.51 to 

15.88 and the commercial site 1 shows higher concentration. 

 

Results also reveals that the industrial area experiencing more pollutants followed by 

commercial and residential sites. As per AQI category, all locations are included under 

moderate category except industrial and commercial sites which requires stringent control 

measures to reduce the particulate matters in air.  

CONCLUSION: 

Average PM2.5 concentration for urban Coimbatore was 19.4±4 gm-3 which is within the 

national standard (40) but exceeds the WHO guideline (10). The traditional air quality 

monitoring system is extremely expensive. Using satellite data is more economical than 

setting up and operating a number of fixed stations. During the last ten years, technological 

advancements have brought a number of low-cost sensors which are designed to measure 

atmospheric particles and gases. Low-cost air quality sensing was a complement, not a 

replacement for high-end sensing. This work is aimed to build up an easy monitoring system 

for PM2.5 and PM10 using low cost sensors to monitor air quality in Coimbatore, Tamil Nadu. 

Also the data obtained in this process can be utilized by Public, Government and Non-

governmental organizations to take appropriate decisions in order to protect public health and 

properties. 
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INTRODUCTION: 

 

Communication is the basic need for human beings as they are categorized under social 

beings. This communication between people is an important aspect and has been a part of the 

human nature from time immemorial. Today due to advancements in science and 

technological improvements the opportunities for networking and communication has 

changed tremendously. As of September 2013, 73% of online adults use social networking 

sites, according to the Pew Internet Projects research, and of them, 71% have Facebook 

accounts. Between February 2005 and September 2013, the percentage of young adults, ages 

18-29, using social networking sites has jumped from just 9% to 90%. With an ever 

increasing number of people, particularly youngsters, taking to the internet to socialise with 

friends, get connected with likeminded people or even to simply use it as a place to vent their 

feelings, social networking sites have become a magnet for issues such as addiction, Fear of 

missing out (FoMO) and “digital dementia”. 

 

DIGITAL DEMENTIA: 
 

Digital dementia is used to describe how the overuse of modern technology leads to the 

deterioration of the brain’s cognitive abilities, a trait most commonly seen in individuals who 

have suffered head trauma or brain diseases. Heavy Internet and social media usage can cause 

the left side of the brain to overdevelop and leave the right side of the brain underdeveloped 

leading to lateralization of the brain function, thus the brain suffers imbalance. Connections 

and parts of the brain that are not used for long periods of time will eventually deteriorate 

resulting in brain shrinkage. The results also show that time spent on the various medium of 

social media ranges from 6 to 8 hours a day and this multitasking leads to concentration 

deficiency. 
CHARACTERISTICS OF PEOPLE SUFFERING FROM DIGITAL DEMENTIA  

• Difficulty to focus and concentrate 

• Weaker memory 

• Spending upwards of 7 hours a day using their digital devices 

• Stunted social skills 

• Fear of missing out (FoMO)  

 

OBJECTIVE: 
 

• To understand the strengths and weaknesses among the study group regarding the 

usage of electronic devices. 

• Evaluate the levels of memory based on technology usage for understanding of 

cognition and related behaviours. 

• To spread an awareness with regard to the possibility of developing digital dementia 

due to the over use of electronic devices. 
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METHODOLOGY: 
 

Research methodology involves various steps that are generally adopted by the researchers in 

understanding the research problem along with the logic behind them. It may be understood 

as a science of studying how research is done satisfactorily. It is a way to systematically solve 

the research problem. 
 

DATA COLLECTION: 

Sampling 

Sample size was restricted to 150. The study used primary data with the help of well-

structured questionnaire for data collection. The data was collected from the college students. 

Tools used 

Frequency, percentage, charts and graphs, cross tabulation, scaling technique was applied 

through SPSS.16 for data analysis and interpretation. 
Percentage 

 A percentage is another way of expressing a proportion. 
Cross tabulation 

 Cross tabulation is a tool that allows to compare the relationship between two 

variables. 
Scaling techniques 

 The instrument used was a five point liker-type scale for rating the response potion. 

Scoring was done by assigning 5 marks to Agree (A), 4marks to Strongly Agree (SA), 

3marks to Neutral (N), 2marks to Disagree (DA) and 1mark to Strongly Disagree (SD) 

respectively for the positive statements the scoring procedure is reversed for the negative 

statements. For decision to be made, the mean of the scaling point was computed 

5+4+3+2+1=3 

5 

 Therefore, the response with mean 3 and above was regarded as agree while less than 

3 would be disagree. The data was collected from the respondents and was analyzed using the 

five point liker-type scale. 
 

Period of Study 

 The study period pertains from June 2018 to September 2018 

 

RESULTS AND DISCUSSION:                                                                                                                                

 

       AGE/ USAGE OF ELECTRONIC GADGETS                           TIME/ ELECTRONIC GADGETS  
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According to the survey conducted regarding the usage of electronic gadgets among 

150 individuals of age group falling between 17 – 20, most of the people rely on their mobile 

phones and the time spent on the electronic gadgets is 2 – 5 hours per day in mobile phones. 
                                 

ATTITUDE TOWARDS USAGE OF ELECTRONIC GADGETS 

 

 

Since the significant value is higher than 0.05, the null hypothesis is accepted for all 

the parameters except 7 parameters such as feeling satisfied with internet usage, they lie to 

their parents and therapists; habit of using mobile phones during class hour, skipping food, 

spending more money on mobile accessories, feeling more absorbed in the internet and fail to 

control the overuse of mobile phones. 

 The respondents show positive attitude towards electronic gadgets in spaces like 

enrichment of knowledge, social updation and also saving time. 

CONCLUSION: 

Dementia is not exclusively about memory loss but as the word itself simply denotes 

impaired mental function, and it also points to a broad range of symptoms that impact not 

only memory but also communication and language, attention, reasoning and judgment, and 

visual perception, among other cognitive functions. The intention of this survey is to know 

about the addiction of college students towards electronic gadgets. Our survey showed that 

among 150 individuals nearly 1/3 of the population use electronic gadgets for longer time. 

Technological advancement has its advantages but the negative side is that it is leading to a 

population of people who depend on technology for almost everything.  

 

 

 

  

S.NO  VARIABLES  CORR.SIG  

1  I feel satisfied with the internet use if I increase my amount of online time.  0.02  

2  I lie to family members, therapist or others to hide the truth of my 

involvement with the internet  

0.02  

3  I have a habit of using mobile phones during class hour(lectures) 0  

4  I skip food because of mobile phone 0.016  

5  I spend more money on mobile accessories 0.006  

6  I feel absorbed in the internet  0.026  

7  I failed to control reduce or give up the internet use repeatedly  0.005  
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INTRODUCTION 

 

Fish are aquatic vertebrates that live in both fresh and marine water ecosystem. There are 

about 28,400 species of fish spread in 515 families. According to Food and Agricultural 

Organizations (FAO, 2005) the annual world catch of fish is about 70 million tonnes. Number 

of individual fish caught in the wild has been estimated at 0.97 - 2.7 trillion per year.Fish and 

fish products have presently emerged as the largest group in agricultural export of India with 

10.51 lakh tones in terms of quantity and Rs. 33,442 crores in value. Fish scales, a by product 

that is usually thrown away, contain collagen fibres. Fish scale discard leads to a potential 

risk for the environment and public health. 

 

OBJECTIVE 

 

To identify different species of fish and reuse it’s scales to make products. 

 

METHODOLOGY 

 

The identification of the fish species were done at Ukkadam Fish Market and the scales were 

collected from there. The scales were identified, cleaned and was sun dried for 8 hours. The 

dried scales were stained using chemicals such as Acetocaramine, Phenol Red, Bromophenol 

etc for a period of 24 hours. These scales were used to make jewellery and fancy items. 

Unstained fish scales were soaked in a beaker containing 1 N HCl solution for an hour. These 

scales were strained using sieve and boiled at 200 Degree Celsius with constant stirring for 

three hours and the solution was decanted. 

 

 
Fig. 1 : Staining of Fish Scales 

 

OUTCOME 

 

The stained scales were used to make bracelets, earrings, pendants, keychain, paper weight 

and a night lamp. The unstained scale was used to make glue. 
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FISH SCALE PRODUCTS 

 

 
 

Fig. 2 : (A) Necklace and earring, (B) Bracelets (C) Paper Weight 

(D) Hanging and (E)Night Lamp (F) Glue 
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EXTRACTION OF CHITIN AND CHITOSAN FROM FISH SCALE 

Kiruthiga.V, Mamta S.V, Nithyasri G.R.N, Panchavarnam.G, Ramya. I, 

Selvapriya.L 

Supervisor: Dr. M. Sheeba 

Department of Zoology, PSGR Krishnammal College for Women, Coimbatore 

 

INTRODUCTION: 

Catla (Catla catla) is an economically important south Asian fresh water fish in the 
carp family Cyprinidae. Catla is a surface and midwater feeder. Coimbatore is the south 
indian Manchester gifted with unique spread of number of wetlane water bodies. To study 
diversity, the major wetlands of Coimbatore are Ukkadam, Singanallur and Sulur. Chitin, a 
long chain polymer of N-acetylglucosamine, is a derivative of glucose. It is a primary 
component of cell walls in fungi, the exoskeletons of arthropods, such as crustaceans and 
scales of fish. The skin of the most fishes is covered with scales, which in many cases, are 
animal reflectors or produce animal coloration. 

OBJECTIVE: 

1. To extract chitin from fish scale 

2. To extract chitosan from chitin 

3. Application of chitin and chitosan for bioremediation 
 

MATERIALS REQUIRED: 

Dried fish scales, 1% HCL, 2N NaOH 50% NaOH, Iodine solution, Deionized water, 
Potassium permanganate, 1% Oxalic acid, Beaker, Watch glass, Test tube, Glass rod, Hot air 
oven, Weighing machine, Spatula, Glass vessel, Petri plate, Tap water. 

METHODOLOGY: 

1. Pretreatment: Oven dried for 12 hours at 50 ºC 

2. Demineralization: It was carried out by adding 1% HCL acid in 50 g of dried scales for 36 

hours at 30ºC. 

3. Deproteinization: The demineralized material was added to 100 ml of 2N NaOH at 

room temperature. 

4. Decolourization: It was kept in KMnO4 solution for 1 hour followed by keeping it in 

Oxalic acid. Chitin results as a product. 

5. Deacetylation: The chitosan was obtained by treating chitin with 50% NaOH  

 

RESULT: 

CONFIRMATORY TEST: 

1. SOLUBILITY TEST:Chitosan is insoluble in water 

 

2. COLOUR TEST:When a pinch of chitosan is added to Iodine solution, a brown chitosan 

will get changed to bright yellow color. This proves that the sample is chitosan. 
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3. EXPERIMENTAL OBSERVATION: While adding Chitosan into waste water containing 

CuSO4 , the resulted polymer Chitosan has produced loose colloid. The absorption of heavy 

metals by chitosan was identified by two ways, i.e., absorption capacity and rate of removal. 

OUTCOME: 

Chitin and Chitosan is inexpensive and non-hazardous. It helps in bioremediation 

process because it partially absorbs heavy metals. Bandages, plastics, chemicals fertilizers 
can be replaced by chitin. It helps in organic farming. It has been useful in many industrial 

sectors such as food, textile, packaging, medicine and pharmacy. 
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A PRELIMINARY STUDY ON INSECTS BIODIVERSITY OF  

PSGR KRISHNAMMAL COLLEGE FOR WOMEN, COIMBATORE 

 
Chandra R , SandhiyaV, SathiyaS, ShamiliV, SuganyaP, SwethaS  

Supervisor: Dr. S. Bhuvaneshwari 

Department of Zoology, PSGR Krishnammal College for Women, Coimbatore 

 

INTRODUCTION: 

 

 Arthropods occupy about 85% in total animal species that lives wide range of habitats 

with hard exoskeleton and segmented bodies and hence this phylum is considered as the most 

successful phylum in invertebrates. Among Arthropods the class Insecta holds two subclasses 

and nine orders. Insects play a major role in maintaining soil fertility, prevention of soil 

erosion and pollination. 

 

OBJECTIVE: 

 

 The main aim of the study is to identify the different species of insect biodiversity in 

the greenery campus of PSGR Krishnammal College for Women, Coimbatore. 

 

STUDY AREA: 

 

 The study area was performed in PSGR Krishnammal College for Women, 

Coimbatore Premises. The college campus is flourished with frondescence with peculiar flora 

and fauna. The venture vegetations proffer the invitations to creepy – crawly. The 

landscaping lawns reinforced both fleas – flight arthropods. 

 

METHODOLOGY: 

 

  To classify the insects, photographs were taken with Lenovo – XT 1902 with 16mp 

camera. The entomological species are photographed periodically in a monsoon season where 

the insect population rate is higher from June to September, 2018. 

 

RESULT: 

 

According to the classification of insects orders such as Hemiptera, Coleoptera, 

Diptera, Lepidoptera, Hymenoptera, Mantodea, Neuroptera, Orthoptera, Araneae were found 

in our campus. The most commonly found insects in our campus belong to the order Aranae, 

Diptera and Hymanoptera. The abundance of insects is high in greenery gardens, trees, soil 

and in moist lands comparing to the constructed building areas. 

 

OUTCOME: 

 

This project gives immense idea of insect species which is available in day to day life. 

The population of insects affects due to the drastic environmental changes. This project 

enhances the students to conserve nature and also to perform researches in the field of 

entomology. 
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STATISTICAL ANALYSIS OF DIABETES MELLITUS IN 

COIMBATORE DISTRICT 

Annie Lynci, Divya .D, Ramya .S, Sivakami .M, Vidhya.G, Yamuna .M 

Supervisor: Dr.Charumathi Pushparaj 

Department of Zoology, PSGR Krishnammal College for Women, Coimbatore 

 

BACKGROUND: 

Diabetes Mellitus is a metabolic disorder that increases the blood glucose level due to insulin 

deficiency, in which the body’s ability to produce or respond to the hormone insulin is 

impaired, resulting in abnormal metabolism of carbohydrates and elevated levels of glucose 

in the blood. There are three types of diabetes: type 1, type 2 and gestational diabetes. Big 

data is a term that describes the large volume of data both structured and unstructured,  big 

data analytics generates value from the storage and processing of very large information that 

cannot be analysed with traditional computing techniques.The R Tool is an integrated suite of 

software facilities for data manipulation, calculation and graphical display. It includes an 

effective data handling and storage facility, a suite of operators for calculations on arrays, in 

particular matrices, a large, coherent, integrated collection of intermediate tools for data 

analysis. 

 

OBJECTIVE: 

The objective of this project is to do a statistical analysis of demographic group of different 

age group, sex, dietary habits and other medical conditions including type, medications, etc.,  

who are affected by Diabetes mellitus, in Coimbatore District using Big Data analytics.  

METHODOLOGY:  

A questionnaire was framed to collect demographic details regarding age, sex, Height, 

weight, BMI, Types of diabetes, Blood pressure, mode of treatment, Medications, Medical 

side effects if any, Skin infections, Cataract operation, Smoking habit, Alcohol intake, Diet 

maintenance and other complications for the collection of data. The data was collected 

randomly from 100 diabetic patients. The data were compiled and analysed statistically using 

MS-Excel and R-tool. 

RESULT: 

The data shows that the age group 60-70 and 30-40 are affected more in number than the 

other age group members that are 28 and 21 participants respectively out of 100 patients. 

From age group 40-50 and 50-60 the number of participants being affected is 13 and in the 

age group 70-80 and 80-90 the number of patients affected is 3 and 4 respectively. 

The Smoking and Alcohol intake is also an important factor which is a major root cause for 

Diabetes, our data exhibits 5 participants who have smoking habits and 3 alcohol consuming 

persons and one participant with both the habits were affected by Diabetes Mellitus. From 

analysing the food habits of the diabetic patients it can be concluded thatfemales are at higher 
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risk of diabetes. The statistical data showed that non-vegetarian diet could also be one of the 

major causes in developing risk of diabetes. 

 

Graphical representation using R-tools. 

CONCLUSION: 

The statistical operations including r tool coding and descriptive statistics gave a clear view 

in predicting and interpreting and analysing the collected data of diabetic patients. From the 

collected data it is known that people within the age group of 60-70 and below the age of 20 

are affected more. The other risk factors include obesity and sedentary lifestyle. In male the 

major cause for diabetes include alcohol consumption, increased blood pressure and obesity. 

 

 

 

 

 

 

 



M - 1 
 

 

CONTENT  

S.No. TITLE OF PROJECT PAGE No. 

1 
A Study of Fibonacci Patterns and it’s Observation in Botanical 

Science 
M - 1 

2 Statistical Analysis for Thyroid Gland Using R Programming M - 5 

3 Fast Fourier Transform for Weed Detection in Corn Fields M - 8 

4 
A Study on Statistical Analysis of Students Technical Competency 

and their Carrier Opportunities in Coimbatore 

M - 11 

5 
Fitting Different Mathematical Models for Thewheat Yield - A 

Comparison Study 

M - 14 

6 Time Series Analysis and Forecasting M - 17 

7 Applications of Gauss Divergence Theorem M - 22 

8 
A Study on Mathematical Model for the Yield of Groundnut in 

Different Soils 

M - 25 

9 A Study on One Dimensional Heat Equation Through Matlab M - 29 

10 Mathematics Commensurate Genetics M - 32 

11 Lossless Audio Compression Using Fourier Transform M - 35 

12 
Student Satisfaction Survey - A Case Study Using Data Analytics 

and Statistical Tools 

M - 38 

 

 



M - 1 
 

 

A STUDY OF FIBONACCI PATTERNS AND IT’S OBSERVATION IN 

BOTANICAL SCIENCE 

Abarna.S,  Abirami.S , Aiswarya.M, Bhuvaneshwari.G, Brindha.P, Harshitha.A 

Supervisor: Dr. D. Sasikala 

Department of Mathematics, PSGR Krishnammal College for Women, Coimbatore 

 

INTRODUCTION 

In mathematics, the Fibonacci numbers are the numbers in the following integer 

sequence, called the Fibonacci sequence, and characterized by the fact that every number after 

the first two is the sum of the two preceding ones. The sequence is extended by one more initial 

term: 

0,1,1,2,3,5,8,13,21,34,55,89,144…….. 

The sequence Fn of Fibonacci numbers is defined by the recurrence relation: 

𝐹𝑛 =  𝐹𝑛−1 + 𝐹𝑛−2 

with seed values  ,        

𝐹1 = 1    𝐹2 = 1   

𝐹0 =   0  𝐹1 = 1 

This sequence was first originated to find how fast the rabbits could breed under ideal 

circumstances; this sequence in rabbits was practically a failure. The reason is Infestation with   

cause’s   genetic disorders, no healthy offspring. It is not sure that definitely a male and a female 

only will be born; it may be two or more male or female.  

OBJECTIVE 

This project deals with the study of  Fibonacci number, its origin and evolution. The 

concept of Fibonacci in botanical species and proving the Fibonacci conjecture, then binding up 

with the ubiquitous spiral.  

METHODOLGY 

In mathematics, two quantities are in the golden ratio if their ratio is the same as the ratio of 

their sum to the larger of the two quantities. The figure on the right illustrates the geometric 

relationship. Expressed algebraically, for quantities a and b with a > b > 0,The golden ratio is 

also called the golden mean or golden section To  illustrate  the golden ratio, take any two 

adjacent Fibonacci numbers and divide by the number just before. For example, take the 

Fibonacci sequence shown above and create the following: 1/1=1; 2/1=2; 3/2=1.5; 5/3=1.666; 

8/5=1.6; 13/8=1.625 and so on. As you take larger and larger numbers in the Fibonacci sequence, 

the ratio gets closer and closer to the value 1.618034. Subtracting one from this number leaves 

just the fractional part -- .618034 -- sometimes referred to using the Greek letter phi. Written as a 

rule, the expression is 

https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Integer_sequence
https://en.wikipedia.org/wiki/Integer_sequence
https://en.wikipedia.org/wiki/Recurrence_relation
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Ratio
https://en.wikipedia.org/wiki/Summation
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                                           xn = xn-1 + xn-2 

The Fibonacci numbers occur when counting both the number of times we go around the 

stem, going from leaf to leaf, as well as counting the leaves we meet until we encounter a leaf 

directly above the starting one. If we count in the other direction, we get a different number of 

turns for the same number of leaves. The number of turns in each direction and the number of 

leaves met are three consecutive Fibonacci numbers. 

 

 

 

 

 

 

PLANTS OBSERVED 

 1)  PASSIFLORA INCARNATA - 3 sepals, 5 outer green petals followed by an inner layer of 

5 more paler green petals 

2)  ALSTROMERIA - The petal arrangement is in Fibonacci series  : 5 

3) CHRYSANTHEMUM MORIFOLIUM - petal numbers are in Fibonacci series  :89 

4) CAMOMILLE (COTA TINCTORIA) - petals are in Fibonacci series  : 13 

5)  ALLIUM - The number of petals   are  in Fibonacci  number and  it is 3.  

6)  ASTER AMELLUS - The number of petals  55 

7)  JASMINE- The number of petals are 5 

8)  ROSE- The number of petals are 5 

9)  SUNFLOWER - Sunflowers have either 34, 55 or 89 petals on their face, depending upon 

the size of the sunflower 

 

FIBONACCI IN TREES 

The branches seemed to have a spiral pattern that reached up into the sky.  The trees had 

a secret to tell about this shape. chose the Fibonacci pattern to help trees track the Sun moving in 

the sky and to collect the most sunlight even in the thickest forest.   Fibonacci pattern in trees 

makes an evolutionary difference. This is probably why the Fibonacci pattern is found in 

deciduous trees living in higher latitudes. The Fibonacci pattern gives plants like the oak tree a 

competitive edge while collecting sunlight when the Sun moves through the sky.A branch, and 

after a certain period of time it splits into two smaller branches: a main one and a sapling. In the 

next time period the sapling stays the same size as it grows to adulthood, while the main branch 

once again splits into two. 
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The generating function for the Fibonacci numbers is 

                    
 

    

    

  

  

 

  

 

 

 

By plugging in , this gives the curious addition tree illustrated above, 

 

 

so 

 

 

The sum 

  

 

The above equation  is known as the reciprocal Fibonacci constant. 

 

 

RESULT 

http://mathworld.wolfram.com/GeneratingFunction.html
http://mathworld.wolfram.com/ReciprocalFibonacciConstant.html
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Fibonacci spirals and Golden spirals appear in nature, but not every spiral in nature is 

related to Fibonacci numbers or Phi. Most spirals in nature are equiangular spirals, and Fibonacci 

and Golden spirals are special cases of the broader class of Equiangular spirals 

Fibonacci spirals, Golden spirals and golden ratio-based spirals often appear in living organisms. 

1. Pinecones 

2. Shells 

3. Spiral Galaxies 

4. DNA molecules 

5.  Faces 

6. Body parts 

 

CONCLUSION 

Finally we infer that the Fibonacci patterns are observed  all over around  us.Hopefully 

we understood  one of the interesting part of mathematics. According to our hypothesis, the 

Fibonacci series is a never ending series- it continues till infinite. Exploring the presence of 

Fibonacci numbers and Fibonacci spirals in botanical sciences and nature were effectively done. 

The arrangement of leaves and branches are picturised. The geometrical representation of the 

presence of spirals in nature were included. 

REFERENCE 

ONLINE RESOURCES 

1. In search of Leonardo Fibonacci –Mathematical association of America  

2. Fibonacci  and Lucas numbers with applications –Wiley online books  

3. Botanica Mathematica . 

BOOK 

1. THE FABULOUS FIBONACCI NUMBERS- Alfred.S.Posamentier,Ingmar  Lehmann-

June           21,2007,Prometheus books  publications 
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STATISTICAL ANALYSIS FOR THYROID GLAND USING                          

R PROGRAMMING 

Akilandeswari R, Bhagya S, Hamsiga Dh, Kanaga R, Karthika R 

Supervisor: Dr. D. Sasikala 

Department of Mathematics, PSGR Krishnammal College for Women, Coimbatore 

 

 

INTRODUCTION: 

The thyroid gland is a endocrine gland in the neck. It makes two hormones that are 

secreted into the blood: thyroxin (T4) and triiodothyronine (T3). These hormones are necessary 

for all the cells in the body to work normally. About one in twenty people has some kind of 

thyroid disorder, which may be temporary or permanent. The thyroid makes two hormones that it 

secretes into the blood stream. One is called thyroxine; this hormone contains four atoms of 

iodine and is often called T4. The other is called triiodothyronine, which contains three atoms of 

iodine and is often called T3. It is the T3, derived from T4 or secrete as T3 from the thyroid 

gland, which is biologically active and influences the activity of all the cells and the tissues of 

the body. The T4, or rather the T3 derived from it, and the T3 secreted directly by the thyroid 

gland influence the metabolism of the body cells. In other words, it regulates the speed with 

which the body cells work.  Using  R programming the factors affecting thyroid hormone and 

how the problems related to thyroid gland is distributed among various people living in different 

standard of life can be analyzed. 

 

 

OBJECTIVE: 

This project deals with the functioning of thyroid gland and the factors that affect the 

functioning of thyroid. R Programming is a statistical tool which is used to analyze the thyroid 

functions. Graphical representation produced using the available data in R provides a clear view 

about the social factors affecting the daily functions of the thyroid gland.   

 

METHODOLGY: 

STATISTICAL MODEL IN R: 

Some familiarity with statistical methodology, in particular with regression analysis and 

the analysis of variance. Later we make some rather more ambitious presumptions, namely that 

something is known about generalized linear models and nonlinear regression. The requirements 

for fitting statistical models are sufficiently well defined to make it possible to construct general 

tools that apply in a broad spectrum of problems. R provides an interlocking suite of facilities 

that make fitting statistical models very simple. We majorly use Dplyr and ggplot package for 

concluding our result. 

Dplyr: dplyr is a new package which provides a set of tools for efficiently manipulating datasets 

in R. dplyr is the next iteration of plyr, focusing on only data frames. dplyr is faster, has a more 

consistent API and should be easier to use. 

ggplot2:Grammar of Graphics—a general scheme for data visualization which breaks up graphs 

into semantic components such as scales and layers.ggplot2 can serve as a replacement for the 
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base graphics in R and contains a number of defaults for web and print display of common 

scales. Since 2005, ggplot2 has grown in use to become one of the most popular R packages. 

We have used coding of heart stoke disease which is caused by the few factors like smoking 

,junk food etc.,for concluding result in R programming as the source code 

Few of the basic coding are: 

```{r, include=FALSE,eval=TRUE} 

library(plyr) 

library(dplyr) 

library(ggplot2) 

library(DT) 

library(alluvial) 

``` 

#Read in Data 

```{r} 

train<-read.csv("../input/train_2v.csv", header = TRUE)%>%select(-id) 

``` 

#Quick Understanding 

```{r} 

summary(train) 

sort(apply(train,2, function(x){sum(is.na(x))/length(x)}), decreasing = TRUE) 

A quick summary of the data shows a few interesting characteristics.   

*gender also includes "Other". Only 11 observations 

*avg_glucose has a very high max   

*bmi has a sizable amount of missing data at first glance. But, it's only missing 3%   

*smoking status has a lot of missing values but they are blank as opposed to NA   

 

# 

 

 

The survey on the number of people affected by thyroid is known by survey, and the result is 

concluded by considering the factors reasoning for thyroid. 
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RESULT: 

These are the outputs displaying the R programming window for the distribution of TSH 

by smoking factor. 

                                     

CONCLUSION: 

 The analysis of the thyroid stimulating hormone with various factors shows that 

smoking affects thyroid and has the chances of hypothyroidism. Using ggplot2 in R 

programming other factors such as the type of work done by the people and also the area where 

they live also affects the functioning of thyroid gland . Age is not a factor as people in any age 

can get according to their living conditions. 

REFERENCE: 

1. BASIC CLINICAL PHYSIOLOGY by J.H.GREEN. 

2. R for DATA SCIENCE by HADLEY WICKHAM and GARRETT GROLEMUND 

3. ONLINE SOURCE:https://www.kaggle.com/ 
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FAST FOURIER TRANSFORM FOR WEED DETECTION IN               

CORN FIELDS 

Abitha A, Deepika S, Deepikaa K, Harini M, Kaviyalakshmi R 

Supervisor: Dr. D. Sasikala 

Department of Mathematics, PSGR Krishnammal College for Women, Coimbatore 

INTRODUCTION 

Agriculture is the backbone of human sustenance of this world. Now a days with growing 

population we need the productivity of the agriculture to be increased a lot to meet the demands. 

For this the usage of deadly poisons as herbicides has increased to a drastic level. By doing so 

we got success in increasing the productivity but we have forgot damage done to the 

environment, which will arise a doubt in our sustenance of this beautiful earth. So, in this project 

we have implemented some methods to reduce the usage of herbicides by spraying them only in 

the areas where is present. In this process we implemented fast Fourier transforms using 

MATLAB to detect the weed areas in an image we took from the fields. 

OBJECTIVE 

This project deals with a study on Fast Fourier Transform for weed detection in corn 

fields. MATLAB is used to change the image into grayscale, edge detection and filtering to 

determine the weed in the required area. 

METHODOLGY 

For weed detection we have manually taken the photograph from one of the corn fields 

located at Palayapalayam, Erode district. 

 

The process is sectioned into three parts: 

 1. Pre-processing 

 2. Frequency and density filtering 

 3. Post-processing.   

Pre-processing includes 

 

RGB2GRAY SCALE 

Output in matlab: 
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EDGE DETECTION 

 

 

FREQUENCY AND DENSITY FILTERING 
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RESULT 

 

POST PROCESSING 

Therefore another part is added to presented weed detection algorithm as a final 

correction section. As a result, N X M matrix will be marked as weed. 

 

 

 

 

 

CONCLUSION 

Finally, we have detected the weeds in the crop by using fast Fourier transforms then we 

have given the weed detected areas in the matrix format. In the resultant matrix, ‘B’ refers to the 

Background, ‘C’ refers to the Crop, ‘W’ refers to the Weed. 

REFERENCES 

• Hossein Nejati, School of Computing , National University of Singapore, Singapore 

• Zohreh Azimifar, Computer Science and Engineering , Shiraz University Shiraz, Iran  

• Mohsen Zamani, Computer Engineering Department, National University of Singapore.  

C2MZ1002.pdf 
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A STUDY ON STATISTICAL ANALYSIS OF STUDENTS TECHNICAL 

COMPETENCY AND THEIR CARRIER OPPORTUNITIES IN 

COIMBATORE 

K.Krithika, T.Mahalakshmi, C.Mohanapriya, S.Monisha, R.Nagadharshini 

Supervisor: Dr. G.Arthi 

Department of Mathematics, PSGR Krishnammal College for Women, Coimbatore 

INTRODUCTION:  

The project aims in making a statistical study of comparison to know the relationship 

between the student’s technical competency and their career objectives in the Coimbatore city. 

The project also focuses on understanding the real issues militating and understand the obstacles 

against the career opportunities in the city. The study was done from the preferences of 100 

respondents from various colleges and working places. From the project we hope to unravel the 

unique relationship between the undergraduates of the city and their perception towards their 

career opportunities. 

OBJECTIVES:  

 To know the relationship between student’s technical competency and their perception 

towards carrier opportunities in Coimbatore.  

 To know the real issues militating and the obstacles against carrier opportunities in 

Coimbatore.  

 To analysis and understand the mindset of the youths towards the nature of the carrier 

sector in Coimbatore.  

 To suggest ways of improving carrier opportunities in Coimbatore and convert the 

militating obstacles into opportunities and milestones. 

METHODOLOGY:  

To find the average of the respondents and to find the percentage in given 

respondents.All the information collected from the sample respondents is analyzed and the 

results presented at the end of this chapter.The data analysis is related to the preference of the 

people in Coimbatore for varying factors of education and career. 

Chi-square test 

Chi-Square test is one of the simplest and most widely used non- parametric tests in 

statistical work.This test was first used by Karl Pearson in the year 1900. The quantity describes 

the magnitude of the discrepancy between theory and observation. It is a method to test the 

relationship between the theoretical (hypothesis).   

Chi – square test (X2) = ∑ (O – E)2/ E 

Degrees of Freedom = V = (R – 1) (C -1) 

where, 

‘O’ = Observed Frequency 

‘E’ = Expected Frequency 

‘R’ = Number of Rows 

‘C’ = Number of Columns 
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RESULT:   

CHI-SQUARE ANALYSIS ON THE RELATIONSHIP BETWEEN CAREER 

OPPORTUNITIES AND PREFERNCE LEVEL 

NO. OF YEARS 

PURCHASING  

LEVEL OF SATISFACTION TOTAL 

 HIGH MODERATE LOW  

MILL 0 9 6 15 

TECHNO PARK 1 29 4 34 

GOVT JOBS 7 5 5 17 

RETAIL SHOP 10 26 2 38 

TOTAL 18 69 17 104 

HO: There is no significant relationship between occupation and level of satisfaction.                        

H1: There is significant relationship between occupation and level of satisfaction. 

O E O-E (O-E)2 (O-E)2/E 

0.00 0.73 -0.73 0.53 0.73 

1.00 0.56 0.44 0.19 0.35 

7.00 6.91 0.09 0.01 0.00 

10.00 11.88 -1.88 3.53 0.30 

9.00 7.60 1.40 1.96 0.26 

29.00 30.63 -1.63 2.66 0.09 

5.00 6.32 -1.32 1.74 0.28 

26.00 24.89 1.11 1.23 0.05 

6.00 5.99 0.01 0.00 0.00 

4.00 5.32 -1.32 1.74 0.33 

5.00 3.33 1.67 2.79 0.84 

2.00 2.13 -0.13 0.02 0.01 

TOTAL    3.22 

X2 = ∑ (O-E)2/ E= 3.22 
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Number of degrees of freedom: 

ndf = (row-1) (column –1) = (5)(2 ) = 10 

Table value of x2 at 5% level of significant = 7.89 

HO is accepted since the calculated value of x2 (3.22) less than the table value of x2 (7.89) hence 

there is no significant relationship between level satisfaction and occupation. 

 

CONCLUSION:  

The starting point in evolution of city has driven strategies in getting to know about what, 

where, when and how the people are in need of their education and career. The various sampling 

questions are used to give us the results of people with a convenient means of obtaining the 

technical skills and career opportunities in the city. 

These points are written on the  basis of lifestyle, economy of living, education, 

growth/job opportunities, entertainment etc.. Coimbatore known as Manchester of South India 

surrounded by districts like Tirupur& Erode where in the most of  people indulge themselves in 

textile and retail industry. Coimbatore is one of the top cotton producing districts in Tamilnadu 

which has offered various job opportunities related to the textile industry.It has created a great 

impact on all class of people and many migrate from different parts of India to work here. 

Whether it is schools or colleges, Coimbatore is best known for its quality of education. 

Literacy rate in Coimbatore is 89.23% which is way high than National Average of 74.04%. 

Also,right from State board to ICSE streams all grades of school is available and few of the top 

colleges in the nation are located here. So good quality of education has offered us a hand right 

here. The total hype of the software companies and entrepreneur opportunities also has a great 

impact in various careers transforming the lives of people.So from this study, Coimbatore city 

has proved to satisfy the availability of Technical competency of the students  and their career 

opportunities. 

 

REFERENCES: 
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Retrieved 4 March 2016. 
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INTRODUCTION 

Mathematical models a process that attempts to match observation with symbolic statements. It 

consists of a set of equations involving variables and constants that are used to describe the 

states of the system. After a thorough study of the real world phenomenon and based on his 

objective, the modeler first identifies the variables and constants and then he/she formulates the 

equations connecting them. This phase of modeling involves a high degree of creativity and 

much of the value of the model hinges on this phase. 

 

OBJECTIVE:  

• Fitting linear and non-linear mathematical models of wheat yield. 

• Comparison of the fitted mathematical models of wheat yield. 

 

METHODOLOGY: 

 

LinearModel: Y=b0+b1X 

QuadraticModel:Y=b0+b1X+b2X² 

CubicModel: Y=b0+b1X+b2X²+b3X³ 

LogarithmicModel: Y=b0+b1 

 

 

Grain yield(gm) 

y 

No.of.ear head 

per plant (X) 

                                                  Grain yield(gm) 

          y 

No.of.ear head 

per plant (X) 

104.90 50.20  108.70 46.60 

84.30 41.40  80.00 39.20 

77.00 36.20  71.30 37.60 

76.50 39.80  77.50 38.80 

88.00 41.80  69.50 33.60 

106.50 47.20  80.80 37.80 

89.80 39.60  106.50 49.60 

 

 

 

 



M - 15 
 

 

 
 

RESULT: 

 



M - 16 
 

 

CONCLUSION: 

By analyzing the yield of wheat by knowing the in number of Ear heads and constructing 

different mathematical crop response models for the observed data,we have concluded that the 

best model is  S-Curve model, since it has lowest RMSE value(0.01) and highest R squared 

value as 77.70. By concluding the result we found that it is enough to use the S-Curve model to 

get better results. 

 

REFERENCE: 

  • FRANCEJ. (1988). Mathematical modeling in agricultural science. Weed 

Research, 28(6),419–423.doi:10.1111/j.1365-3180.1988.tb00822.x 

  • GentM.(1985).Mathematical Models in Agriculture. A Quantitative Approach to 

Problems in Agriculture and Related Sciences. 
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INTRODUCTION: 

Time series  analysis  comprises methods for analyzing time series data in order to extract 

meaningful statistics and other characteristics of the data. Time series  forecasting is the use of a 

model to predict future values based on previously observed values. 

OBJECTIVE: 

Time series analysis and forecasting has become a major tool in many applications in 

business predictions. The main aim of time series is to reduce the loss for the respective 

company, as we are predicting  the production and income of future values.  

METHODOLGY: 

The most effective approaches for time series analysis is the least square method, as it has 

the minimum mean square error.  We can predict the  production and income of sugar for the 

following years by least square method. 

Table: Calculation of the Trend for the Data by the Method of Least Squares 

 

 SALES IN RUPEES 

             (Y) 

X X² XY 

2001 YEAR -7 49 -2,631,418,917 

2002 36,79,30,906.86 -6 36 -2,207,585,441 

2003 45,43,69,239.96 -5 25 -2,271,846,200 

2004 36,86,77,885.99 -4 16 -1,474,711,544 

2005 26,45,33,959.24 -3 9 -7,936,018,777 

2006 13,47,54,364.00 -2 4 -269,508,728 

2007 55,33,35,363.32 -1 1 -55,33,35,363.32 

2008 37,87,83,193.70 0 0 0 
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MATHEMATICAL EQUATION: 

The formula for a straight line trend can be most simply expressed as  

                                   Y = a + b x  

where x represents time variable, Y is the dependent variable for which trend values areto be 

calculated and a and b are the constants of the straight line to be found by the least square 

method. Constant is the Y-intercept. This is the difference between the point of the origin and the 

point of the trend line and Y-axis intersect. It shows the value of Y when X is zero, constant b 

indicates the slope which is the change in Y for each unit change in x. 

Mathematical reasoning suggests that , to obtain the values of constants a and b according to 

∑y = n a + b ∑x                …………… (1) 

∑x y = a ∑x + b ∑x²       …………….. (2) 

Calculation  of  the  Constants  a  and  b 

Substituting   the respective values in the equation (1)  and  (2) 

              ∑y = n a + b ∑x                

              2,408,296 = 15 a +   b (0) ………… (3)  

              ∑x y = a ∑x + b ∑x²      

              -2,401,826 = a (0) + b (280) ………… (4) 

On solving (3) and (4), 

2009 62,71,48,075.00 1 1 62,71,48,075 

2010 85,23,80,278.00 2 4 1,704,760,556 

2011 62,46,68,789.00 3 9 1,874,006,367 

2012 60,25,99,284.00 4 16 2,410,397,136 

2013 56,41,44,837.00 5 25 2,820,724,185 

2014 52,74,13,388.00 6 36 3,164,480,328 

2015 36,71,89,872.00 7 49 2,570,329,104 

 

∑y=7,063,846,424 

 

∑x = 

0 

 

∑x² 

= 

280 

 

        ∑x y = 

-2,171,549,219 
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              a = 160,553.0667 

             b = - 8,577.95 

Substituting these values of a and b in the linear equation   , the following trend line obtained 

  Y = a + b X 

Y = 160,553.0667 – 8,577.95 X   

Calculation of  the  Constants  a and  b : 

Substituting the respective values in the equations (1) and (2), 

7,063,846,424 = 15a + b (0)……………………… (5) 

-2,171,549,219 = a(0) + b (280)………………………(6) 

On solving (5) and (6), 

a = 470,923,094.9 

b = - 7,755,532.925 

Substituting these values of a and b in the linear equation , the following trend line is obtained : 

Y = 470,923,094.9 – 7,755,532.925X 

Tableau Representation: 
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Trend Line Equation in R-Programming: 

 
  

 

 

 

The trend lines for the given data 
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RESULT: 

The predicted values for income and quantity of sugar produced 

 

CONCLUSION:          

In Time series analysis, we have estimated the values for next five years in production of 

sugar and income earns from the production of sugar. We have found the future values through 

last fifteen year’s of data by the methods of using least square and linear trend . We have 

represented our values in R program and Tableau. It has shown the increasing and decreasing 

values of production of sugar and income earns from the production of sugar.We predict the 

future values of sugar mill, to give knowledge about their production. There are various method 

for prediction according to given data.Our prediction can be used to find  starting point for 

improvememt of the factory.Our prediction is helpful for  the mill to estimate the future values . 
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5.   “Multivariate  Time Series Analysis with R and Financial Application” by Ruey S.Tsay. 
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Online Resources 

www.statisticsolutio.com/timeseries 

www.statgraphics.com/timeseries 

YEAR INCOME OF YEARS(IN 

RUPEES) 

PRODUCTION OF 

SUGAR 

2016 47,09,23,094 91,929.46670 

2017 40,11,23,298.5 83,351.51670 

2018 39,33,70,979.9 74,773.56670 

2019 38,56,15,768.4 66,195.61670 

2020 37,78,60,557 57,617.66670 

http://www.statisticsolutio.com/timeseries
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INTRODUCTION:  

Vector calculus or vector analysis is a branch of mathematics, concerned with 

differentiation and integration of vector fields, primarily in three dimensional Euclidean space. 

The term “vector calculus” is sometimes used as a synonym for the broader subject of multi-

variable calculus, which includes vector calculus as well as partial differentiation and multiple 

integration. 

The divergence theorem is the important result of mathematics of physics and engineering, in 

particular in electrostatics and fluid dynamics. 

In physics and engineering, the divergence theorem is usually applied in three dimensions. 

However, it generalizes to any number of dimensions, it is equivalent to the fundamental 

theorem of calculus. In two dimensions it is equivalent to Green’s theorem. 

OBJECTIVE:  

The presents study aimed determine the volume of any space or material by using second 

order differential equation. 

GAUSS DIVERGENCE THEOREM: 

Gauss divergence theorem enables us to transform the volume integral of the divergence 

of the vector function into surface integral of the vector field and vice –versa.  

STATEMENT:  

The flux of a vector field A over any closed surface S is equal to the volume integral of 

the divergence of the vector field over the volume enclosed by the surface S, i.e 

                                                       

          

Example 1:  

Calculate the flux: RRS F·n dS if F = xi + y j + z k, S is the upper hemisphere x2+y2 +z2= 9, 

z ≥ 0, and S is oriented upwards (i.e., n points upward). 

Answer: 

We shall do the problem in two ways 

We first treat S using (ϕ,θ) as parameters and then as z =  

In spherical coordinates, we may express S as 

                                              z = 3cosϕ                              

                   S =                       x = 3sinϕcosθ,   0 ≤ ϕ ≤ π/2 
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                                               y = 3sinϕsinθ,    0 ≤ θ ≤ 2π. 

 

 

                               

So, r(ϕ, θ) = 3sinϕcosθi + 3sinϕsinθj + 3cosϕk. 

We next calculate a normal N by 

 N = r ϕ ×⊥θ det       i                       j                       k 

                               3cosϕcosθ    3cosϕsinθ         3sinϕ  

                               3sinϕsinθ     3sinϕcosθ             0  

    

= i [9sin2 ϕ cos θ] + j[9sin2 ϕsinθ] + k[9sinϕcosϕ]. 

Next, we check if N points the right way. To see if this is the case, look at the k component of N. 

It is 9sinϕcosϕ, and since 0 ≤ ϕ ≤ π/2, the component is non- negative. We conclude that N points 

in the right direction and choose 

n =  =   

Now dS = |rϕ ×rθ|dϕdθ and thus 

F·ndS = F·(rϕ ×rθ)dϕdθ  

          = {[3sinϕcosθ][9sin2 ϕcosθ] + [3sinϕsinθ][9sin2 ϕsinθ]  

         = +[3cosϕ][9sinϕcosϕ]}dϕdθ 

         = [27sin3 ϕcos2 θ + 27sin3 ϕsin2 θ + 27cos2 ϕsinϕ]dϕdθ 

         = [27sin3 ϕ + 27cos2 ϕsinϕ]dϕdθ 

         = 27sinϕdϕdθ. 

And thus 

=  

                    =27  
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THE DIVERGENCE THEOREM IN FLUID AND HEAT FLOW: 

Here we present two brief applications of the divergence theorem to physical problems. 

one about the flow of fluids, the other about the flow of heat. Both are inspired by similar 

development in the excellent text vector calculus by Jerrold Marsden and Anthony Tromba. 

 

CONCLUSION:  

We showed in this paper that use of Gauss law in acoustics can be a powerful 

mathematical tool in practical applications. Today’s most advanced line array loudspeakers 

designs are based on wave guides – horns integrated into one virtually continuous  area. Such 

design made possible to use more advanced mathematical tools like Gauss law to describe sound 

radiation more precisely than it was possible with previous methods.    

REFERENCE BOOKS 

1) Mathematical Physics with Classical Mechanics by Satya Prakash 

2) Heat and Mass transfer, third edition (in S I units) by Yunus A. Cengel 

3) Heat and mass transfer, second edition by G.S.Sawhney 

 

LINKS 

 https://webspace.yale.edu/e50900f6-eb99-4f7e-00177b7635208f9b/HeatEq/HeatEq.pdf 

 http://www.mathharvard.edu/archive/21aspring09/PDF/13-08-divergencethm.pdf 
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INTRODUCTION 

Groundnut (Arachis hypogea) is a legume crop grown mainly for its edible seeds. It is 

widely grown in tropics and subtropics, being important to both small and large scale 

commercial procedures. Area under groundnut in Tamil Nadu is 3.49 lakh hectares with a 

production of 3.5 lakh tonnes. Yield is one of the important thing for trade. Changes in the yield 

can be modeled via. Logistic curve. Behavior of the yield of the groundnut can change with the 

soils, this can be studied. In this project, a mathematical model is described for a yield curve of 

groundnut. The parameters of the yield equations are related to the groundnut plant. This 

modeled yield curve is interpreted for yield data from experiments using groundnut plant of same 

variety (TMV – 7) in different soils and the results are reported for conclusion. Here this yield 

curve also describes the groundnut dry weight data over a whole season. 

MATHEMATICAL FORMULATION 

The problem is to find a yield curve which will give good description of groundnut dry 

weight data over a whole season. The parameters of the yield equation physiologically 

meaningful and are related either to the environment or to the seed. This yield equation is used to 

summarize data and possibly to interpret yield data from experiments using yield of plant from 

different soils. 

ASSUMPTION 
The kernel of the groundnut is completely defined by its dry weight W. The system is 

described by a single state variable. The variable W is a dependent variable and varies with time 

t, where t is an independent variable. 
Yield occurs at the expense of a single substrate S. 

The rate of the yield reaction is linearly proportional to the substrate levels, and also to 

the kernel dry weight W, so that the yield is autocatalytic. The rate of the yield reaction is kWS 

where k is a constant. 

MATHEMATICAL EQUATION 
As a consequence of assumption (3), it follows that 

                                 W----------------------------------(1) 

This first - order differential equations cannot be solved, because the substrate level S will vary 

as yield proceeds. If W and S are measured in the same units, and there is no loss of material 

when converting S into W by the yield reaction, then 
                                  dW = - dS ------------------------- (2) 
This equation states that an increment in dry weight is exactly matched by a loss in substrate. 
Equation(2) can be written as, 
d (W+S) = 0,which on integration gives 
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                               W+S = Wi+Si = constant ----------- (3) 
Where, Wi and Si are the values of W and S at time t = 0, and denote the initial conditions, 

Equations (2) or (3) simply express the conservation of matter. Since W and S are not allowed to 

be negative [such values would be physiologically meaningless]. It is clear from (3) that W will 

have its maximum and final when there is no substrate left, and S = 0.Equation (3) may be 

rewritten  as, 

                              W+S = Wf = Wi+Si ------------------ (4) 
Where Wf is the maximum value of W. 
Substituting for S from equation (4), equation (1) it  becomes, 

                             = K (Wf - W)W --------------------(5) 

This equation is a statement for the model in differential form. As the system has only one state 

variable, only one equation is needed. 
Equation (5) is of the variables - separable type, and can be rearranged in the form. 

                                      
The left side is split up into its component partial fractions, 

              -----------------------------------(6) 

and on integration gives 

          
               

-----------------------------------(7) 

 
        

-----------------------------------(8) 

              W                     ---------------------------------------(9) 

For low values of t W ~ Wi eW
f
kt    , as t →∞ , W→Wf 

Where, 
Wi is the initial groundnut dry weight, 
Wfkt is the maximum specific yield rate achieved by the kernel of the groundnut in early yield 

when there is no substrate limitation, 
Wf is the yield of final seed weight which is determined (through equation (3.4) ) by the initial 

amount of substrate available, per plant and initial kernel of groundnut dry weight. 
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TOTAL GROUNDNUT DRY WEIGHT(kg) 

 

Table :  Total Groundnut dry weight (kg) of groundnut in different soil varieties 
Results from yield curve fitting of logistic curve to groundnut dry weight data and the observed 

results are summarized in table. 
 

 
 
Fig  (a): Yield curves of groundnut in three different soils (COMPUTED). 
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Fig (b): Yield curves of groundnut in three different soils  

 

CONCLUSION 
In this project, logistic curve is described for yield of groundnut dry weight in three 

different soils namely alluvial soil, black soil, clay soil by using mathematical modeling. It is 

found that yield of groundnut in alluvial soil is maximum and has good agreement with observed 

results. 
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INTRODUCTION 

Heat equation is an important partial differential equation that describes the distribution 

of Heat over a region. It takes different boundary conditions depending on the dimension of the 

system. Applications of one-dimensional Heat equation to various field is discussed under this 

topic. Heat equation is modeled through mathematical software, MATLAB. 

OBJECTIVE 

The main objective of this project is to study One-dimensional Heat equation analytically 

using Fourier series under the respective boundary conditions of the system and obtaining the 

experimental result through matrix laboratory. 

METHODOLOGY 

Derivation of One-dimensional Heat Equation through MATLAB: 

The problem to be modeled is at first identified with the type of boundary conditions so 

that temperature or the Heat flux is set at the boundary. When the function of the variable is 

obtained, Fourier’s law of convolution type is applied to derive the Heat Equation. The analytical 

result derived is then verified with the experimental result using MATLAB. 

 

Transient Solution  

thermalModelT=createpde(‘thermal’,‘transient’); 

g=decsg([3 4 -1.5 1.5 -1.5 0 0.2 0.2]’) 

geometryFromEdges(thermalModelT,g); 

generateMesh(thermalModelT,‘Hmax’,0.1); 

For a transient analysis, specify the thermal conductivity,mass density,specific heat of  the 

material.  

thermalProperties(thermalModelT,‘ThermalConductivity’,kFunc,…‘MassDensity’,rho,…‘Specif

icHeat’,cFunc); 

Specify internal heat source and boundary conditions. 

internalHeatSource(thermalModelT,‘Edge’,2,‘Temperature’,100); 

thermalBC(thermalModelT,‘Edge’,3,…‘Convection 

coefficient’,outerCC,…‘AmbientTemperature’,100); 

thermalBC(thermalModelT,‘Edge’,4,‘HeatFlux’,leftHF); 

 

Create a thermal model for transient analysis, include the geometry, and mesh. 

tfinal=2000; 

tlist=0:100:tfinal; 

thermalIC(thermalModelT,0); 

thermalModelT.SolverOptions.ReportStatistics=‘on’; 

result=solve(thermalModelT,tlist); 
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T = result.Temperature; 

Plot the solution at t=20000. 

figure; 

pdeplot(thermalModelT,‘XYData’,T(:,end),‘Contour’,‘on’); 

axis equal 

title(sprint(‘Transient Temperature at final Time(%g seconds)’,tfinal)); 

 

RESULT 

 

Similar way is adopted to obtain plot for different dimensions of the system. 

CONCLUSION 

In this paper, we had derived the heat equation by using fourier law. Interactions between 

matter and energy began in the Big Bang and continue today in everything from the microscopic 

jiggling of atoms to the gargantuan collisions of galaxies. Understanding the universe therefore 

depends on becoming familiar with how matter responds to the ebb and flow of energy, it is 

evident that many physical phenomena can be modeled using partial differential equations in 

particular heat transfer. To have a general way of solution we have to device new methods of 

discrediting the boundary conditions so as we can get solutions that are in line with the 

experimental results. Applications of the heat equation in various domains including its 

importance was studied. The way of problem solving was modeled through matlab.  
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INTRODUCTION:  

Genetics is a field of biology that studies how traits are passed from parents to their 

offspring. The passing of traits from parents to offspring is known as heredity, therefore, genetics 

is the study of heredity. Genetics is built around molecules called DNA. DNA molecules hold all 

the genetic information for an organism. It provides cells with the information they need to 

perform tasks that allow an organism to grow, survive and reproduce. A gene is one particular 

section of a DNA molecule that tells a cell to perform one specific task. 

OBJECTIVE: 

To determine the influence of parents’ blood group on the children. And to discuss the 

uses of mathematics in Punnett Square which is widely used to predict to the genotypes of a 

particular cross or breeding experiment. 

METHODOLGY: 

To find the influence of parents’ blood group on the children, data from various source is 

collected and the aim is accomplished according to the following table  

O×O 

O×A 

O×A 

O/O×O/O 

O/O×A/A 

O/O×A/O 

O 

A 

O,A 

O/O 

A/O 

O/O,O/A 

A,B,AB 

B,AB 

B,AB 

O×B 

O×B 

O×AB 

O/O×B/B 

O/O×B/O 

O/O×A/B 

B 

O,B 

A,B 

B/O 

O/O,B/O   

A/O,B/O 

A,AB 

A,AB, 

O,AB 

A×A 

A×A 

A×A 

A/A×A/A 

A/O×A/O 

A/A×A/O 

 

A 

A,O 

A 

A/A 

A/A,A/O,O/O            

A/A,A/O 

B,AB,O 

B,AB 

B,AB 
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A×B 

A×B 

A×B 

A×B 

A/A×B/B 

A/A×B/O 

A/O×B/B 

A/O×B/O 

AB 

A,AB 

B,AB 

A,B,AB,O 

A/B 

A/O,A/B, 

B/O,A/B 

A/O,B/O,A/B,O/O 

A,B,O 

B,O 

A,O 

None 

 

AB×AB 

 

A/B×A/B 

 

A,B,AB 

 

A/A,A/B,B/B 

 

O 

O×O 

O×A 

O×A 

O/O×O/O 

O/O×A/A 

O/O×A/O 

O 

A 

O,A 

O/O 

A/O 

O/O,O/A 

A,B,AB 

B,AB 

B,AB 

O×B 

O×B 

O×AB 

O/O×B/B 

O/O×B/O 

O/O×A/B 

B 

O,B 

A,B 

B/O 

O/O,B/O   

A/O,B/O 

A,AB 

A,AB, 

O,AB 

A×A 

A×A 

A×A 

A/A×A/A 

A/O×A/O 

A/A×A/O 

 

A 

A,O 

A 

A/A 

A/A,A/O,O/O            

A/A,A/O 

B,AB,O 

B,AB 

B,AB 

 A×B 

A×B 

A×B 

A×B 

A/A×B/B 

A/A×B/O 

A/O×B/B 

A/O×B/O 

AB 

A,AB 

B,AB 

A,B,AB,O 

A/B 

A/O,A/B, 

B/O,A/B 

A/O,B/O,A/B,O/O 

A,B,O 

B,O 

A,O 

None 

 

AB×AB 

 

A/B×A/B 

 

A,B,AB 

 

A/A,A/B,B/B 

 

O 
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Rh – ANTIGEN:  

The Rh-antigen is the antigen of the Rhesus monkey, Macacus rhesus, and named it as 

Rh-antigen or Rh-factor. 

A few marriages and the resulting children are given below: 

  Male Rh+ × Female Rh-     Male Rh+ × Female Rh- 

Parents:      RR        ×    Rr          Rr      ×     rr 

Children:   RR (Rh+) or Rr (Rh+)                Rr (Rh+) or rr(Rh-) 

 

APPLICATION OF BLOOD GROUP INHERITANCE:  

The inheritance of blood group is useful in avoiding the failure of blood transfusion. The 

blood group test is potentially valuable however, and always worth trying in circumstances of 

this nature. The study of blood group is of great value for: Blood transfusion, Certain blood 

disease, Paternity test, In forensic medicine, Anthropological studies, Ethnological studies, 

Various experimental purposes. 

 

PUNNETT SQUARE:  

The five –gene problem become less intimidating once we realize that a Punnett square is 

just a visual way of representing probability calculations. Although it is a great tool when we are 

working with one or two genes, it can become slow as the number goes up. At some point it 

becomes quicker to simply do the probability calculations by ourselves. In all cases, the 

calculations and the square provide the same information, but by having both tools in our hands, 

we can handle wider range of problems in a more efficient way. 

RESULT:  

The different blood groups are known as A, B, AB and O depending on the type of 

antigen present in a man. If one man has a blood group A (antigen A present) the corresponding 

antibody A will be absent in the same. This is true with B type and AB type. Mathematics is also 

applied in Punnett square which is very useful in developing hybrids in plants. Hybrids in plants 

are helpful to increase production and save time. Not only this, there are more application of 

mathematics in genetics and other biological fields. 
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INTRODUCTION 

Compressor and limiters are specialized amplifiers used to reduce dynamic range. The 

span between the softest and loudest sounds. The use of compressors can make recordings and 

live mixes sound more polished by controlling maximum levels and maintaining higher average 

loudness. Additionally, many compressors both hardware and software will have a signature 

sound that can be used to inject wonderful coloration and tone into otherwise lifeless tracks. 

Compression can also be used to subtly massage a track to make it more natural sounding and 

intelligible without adding distortion, resulting in a song that's more “comfortable” to listen to. 

Alternately, over-compressing your music can really squeeze the life out of it. For those who are 

unfamiliar with compressors, having a good grasp of the basics will go a long way toward 

understanding how compression works, and confidently using it to your advantage. 

OBJECTIVE 

Audio compression is a form of data compression designed to reduce the transmission 

bandwidth requirement of digital audio streams and the storage size of audio files. Audio 

compression algorithms are implemented in computer software as audio codes. Generic data 

compression algorithms perform poorly with audio data, seldom reducing data size much below 

87% from the original and are not designed for use in real time applications. Consequently, 

specifically optimized audio Lossless and Lossy algorithms have been created. Lossy algorithms 

provide greater compression rates and are used in mainstream consumer audio devices. 

METHODOLOGY 

Lossless Compression 

A compression technique that decompresses data back to its original form without any 

loss. The decompressed file and the original are identical. For example, the ZIP archiving 

technology (WinZip…) is the most widely used lossless method. 

Lossless compression is a class of data compression algorithms that allows the original 

data to be perfectly reconstructed from the compressed data. By contrast, Lossy compression 

permits reconstruction only of an approximation of the original data, though usually with 

improved compression rates (and therefore reduced file sizes). 

Lossless data compression is used in many applications. For example, it is used in the ((ZIP 

file format and in the GNU tool gzip. It is also often used as a component within Lossy data 

compression technologies (e.g. lossless ((mid/side joint stereo preprocessing by MP3 encoders 

and other Lossy audio encoders). 

Lossless compression is used in cases where it is important that the original and the 

decompressed data be identical, or where deviations from the original data would be 

unfavorable. Typical examples are executable programs, text documents, and source code. Some 

image file formats, like PNG or GIF, use only lossless compression, while others like TIFF and 

MNG may use either lossless or Lossy methods. ((Lossless audio formats are most often used for 
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archiving or production purposes, while smaller ((Lossy audio files are typically used on portable 

players and in other cases where storage space is limited or exact replication of the audio is 

unnecessary. 

 

 

Audio compression: 

Audio compression is typically known as dynamic range or dynamic audio compression. 

It's a type of amplifier used in all professional recordings today and most of those from the last 

40 years. Compression evens out the dynamic range, or the span between the loudest and softest 

parts of a recording. Compression is useful to smooth out a vocal track that pitches from very 

loud to incomprehensibly soft. Think of it as heightening the soft signals and reducing the loud 

signals to average out the overall volume. 

Compression also keeps an instrument range within the range of your recording 

equipment, enabling us to record a more clear, clean sound. Technically speaking, if instruments 

become too loud or too soft during a recording, the sound levels can pitch too high or too low 

within the range your equipment can capture. In recordings without compression, the resulting 

high or low becomes muddied or distorted because the level is either too strong or too weak and 

doesn't fall within the equipment's range. It's similar to how human ears have a smaller range of 

high and low sounds than many animals. 

There is a condition on this definition: 

❖ The audio file must still be playable after compression, without decompressing it to 

original size when you want to play it (for example with WinRAR). 

❖ If the file is compressed ‘too much’ there will be loss of quality. 

❖ The compression is done with a thing called a codec. This is an aggregation of the words: 

compressor and decompressor 

❖ This codec is a special algorithm to reduce the size. 
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FLAC (Free Lossless Audio Codec) is an audio coding format for lossless compression of 

digital audio, and is also the name of the free software project producing the FLAC tools, the 

reference software package that includes a codec implementation. Digital audio compressed by 

FLAC's algorithm can typically be reduced to between 50 and 70 percent of its original size and 

decompress to an identical copy of the original audio data. 

 

CONCLUSION 

From this project, we learn that Lossy data compression is actually a method that discards 

audio signals. On Lossy Audio Compression and Fourier Transform that are irrelevant to human 

hearing, by using psychoacoustic methods to determine those signals. Furthermore, we learn a 

useful mathematical device, called The Fourier Transform, which maps a time domain function 

into a frequency domain function. It is applicable in many fields including audio compression, 

signal processing. Our goal is to identify the best model that can be applied to the audio coders in 

sub-bands approximating the critical bands and finally to improve the psycho-acoustic model. A 

high selectivity was noticed and can lead to some interesting perspectives on audio coding using 

this type of psycho-acoustic model. The compressor is an essential device. But it’s important to 

understand the names of the various controls, how they work, and how they interact with each 

other. 

REFERENCE: 

Mark A. Pinsky, Inroduction to Fourier analysis and wavelets, volumes 102, 2009A. 

Alan V. Oppenheim Ronald W. Schafer, Discrete-Time Signal Processing, Seventh Edition, 

October 2009. 

https://www.ijsr.net/archive/v6i2/ART2017951.pdf 

://www.shs.edu.tw/works/essay/2008/03/2008033113572595.pdf 
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INTRODUCTION:  

The survey method is the technique of gathering data by posing questions to people to 

obtain desired information. A formal list of questionnaires is prepared systematically to optimize 

results. Generally, a non-disguised approach is used. The respondents are asked questions on 

their demographic interest opinion. As compared to other methods, survey yields a broader range 

of information. Surveys are effective to produce information on socio-economic characteristics, 

attitudes, opinions, motives etc. and to gather information for planning. 

The aim of this survey is to develop mathematical model based on estimating the degree 

of               resources provided, the utilization of the facilities, the satisfactory levels of student 

regarding the overall factors of the institution. To quantify these opinions collected we use 

correlations, graphs and other statistical tools. These tools help us to draw conclusion on the 

features of the college and the areas of improvement.  

OBJECTIVE: 

  To measure the level of Student Satisfaction with respect to the following  aspects: 

• Teaching Learning process 

• Curriculum 

• Infrastructure 

• ICT integrated learning 

 

METHODOLOGY:  

To measure the level of Student Satisfaction, we composed the questionnaire based on the 

following six steps: 

• One must decide what kind of information should be collected. 

• One must decide how to conduct the questionnaire.  

• One must construct a first draft of the questionnaire.  

• The questionnaire should be revised. 

• Next, the questionnaire should be pretested.  

• Finally, the questionnaire should be edited and the procedures for its use should be 

specified. 

  A student satisfaction survey was conducted using google forms. E-mails were sent to 

1500 students of our college. The sampling technique adopted for the choice of students was 

random. 
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RESULT: 

Statistical measures used were Percentage analysis, Measures of central tendency, 

Measures of dispersion, Correlation. 

                                                                                         

                             

21 24.2 22.6 19.4
12.8

Cultural events

21
29 33.9

9.6 6.5

ICT usage by teachers
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CONCLUSION:  

The survey conducted has given us a clear perspective on the satisfactory level of 

students in different categories of the facilities provided by the institution. 

 

Positive feedbacks: 

Course availability which has 62.9% of the total students stating that it is very good and 32.3% 

stating that it is excellent. 

Awareness about the importance of outcome-based education which has 29% of the total 

students stating that it is very good and 27.4% stating that it is excellent. 

Negative Feedbacks: 

Availability of college wi-fi which has 22.6% of the total students stating that it is good and 

25.8% stating it is satisfactory 

Usage of college wi-fi which has 16.1% of the total students who rarely use it and 64.5% stating 

that they never use it. 

REFERENCES: 

1. Ukaga, O. M., Reichenbach, M. R., Blinn, C. R., Zak, D. M., & Hegland, N. J. (April, 2002). 

Building successful campus and field faculty teams. Journal of Extension [On-line], 40(2). 

Available at: http://www.joe.org/joe/2002april/a3.html 

 2. Nichols, A. (2004). The effect of  tenure and promotion policy on evaluation and research in 

Extension. Journal of Extension [On-line], 42(2) Article 2RIB1. Available at: 
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Problems faced in wifi connectivity

Low internet speed

Lack of Downloading facility

Server error

Connectivity interuption
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