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Abstract
Osteomyelitis is an acute or chronic bone infection and inflammation caused by pyogenic organisms like bacteria. Treatment 
includes surgery and intake of antibiotics for a prolonged time. This work aims to provide a novel composite material which is 
cost-effective and reduces the dosage of antibiotics by implanting at the targeted site to eradicate the disease. Hydroxyapatite 
(HAp) Ca10(PO4)6(OH)2 extracted from oyster shell is used to improve the biocompatibility of the composite and recycling 
of the waste shell reduces the environmental pollution. Ciprofloxacin loaded hydroxyapatite/chitosan composite is synthe-
sized and characterized to mimic the natural bone compositions. The prepared composite material is characterized by X-ray 
diffraction (XRD), Fourier transform infrared spectrometer (FTIR), thermo-gravimetric analysis (TGA-DTA), and scanning 
electron microscope (SEM) and energy dispersive X-ray spectroscopy (EDS). The XRD results show the prepared HAp is 
in good agreement with the JCPDS 076–0694 with standard peaks and crystalline structure. FTIR results confirm the pres-
ence of hydroxyapatite in both HAp powder and composite film, with the peaks corresponding to the absorption bands of 
phosphate and hydroxyl functional groups. Thermo-gravimetric analysis (TGA-DTA) is carried out to estimate the stability 
of HAp powder synthesized from oyster shell and film composite at higher temperatures. TGA is analyzed between 0 and 
1000 °C, and it shows minimal weight loss till 700 °C for both HAp powder and composite film. SEM EDS has revealed the 
surface morphology and the chemical elements to validate the presence of hydroxyapatite, chitosan, and ciprofloxacin in 
the composite film. In-vitro degradation and drug release results show a sustained degradation and drug release of the film 
when immersed in the PBS solution. The MTT assay direct method test using L929 cell lines shows good biocompatibility 
with cell growth for the prepared HAp/chitosan/ciprofloxacin composite film.
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Introduction

A bacterial infection in the bone, osteomyelitis is mainly 
caused by Staphylococcus aureus, Pseudomonas aerugi-
nosa, and Enterobacteriacea [1]. If the condition is left 
untreated, it becomes chronic without proper blood supply to 
the infected site and destructs the bone itself. Osteomyelitis 

is treated with input from various specialists with a multi-
disciplinary approach which makes the treatment complex 
[2]. To cure the bacterial bone infection, oral administration 
of a high dose of antibiotics is required for a period of sev-
eral weeks to months. Local drug delivery with remarkable 
developments in osteomyelitis treatment gives an improved 
outcome and also reduces the side effects of high-dose drugs 
given through systemic administration [3].

Metals, metal alloys, and ceramics have been used as 
medical implant materials for many years, among which 
organic–inorganic composite materials are nowadays 
widely used in orthopedic applications for its combined 
properties of both ceramics and polymers that mimic the 
natural bone structure to induce mineralization [4]. Prop-
erties like improved mechanical strength, sustained drug 
release, adjusting to the internal body environment, and 
supporting for bone mineralization as a scaffold have made 
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Abstract 

 Coronary Heart Disease (CHD) is a common disease which is closely linked with lifestyle 

related behaviors.  Correct and in time diagnosis is very important to prevent from death.  The most 

accurate Angiography diagnosis method has side effects and it is costly.  The existing studies have 

used wide range of computational methods and tools for analyzing medical data.  In the present study 

effective data mining methods have been applied to develop CHD prediction model in a cost effective 

manner.  The aim of the study is to develop a rapid and automated prediction of CHD risk by analyzing 

the physical and biochemical factors using C4.5 algorithm with 10-fold cross validation.  This method 

provides early intervention of CHD and reduces the risk for occupational drivers. In this work, 

information gain plays a vital role in determining the root and nodes of the decision tree. The proposed 

method has yielded good accuracy of 98.66%.  In order to evaluate the performance of the proposed 

method sensitivity and specificity are analyzed which helps to reduce further invasive CHD risk 

examination cost for the individuals.  

 

Keywords: Coronary Heart Disease; Ischemic heart disease; Risk Prediction; Decision Tree 

Classification; Receiver Operating Characteristics; 10-fold cross validation  

 

 Introduction 

 Coronary Heart Disease (CHD) is a serious medical emergency in which the supply of blood 

to an area of the heart is inadequate.  This inadequacy is due to the development of plaques within the 

walls of one or more coronary arteries resulting in narrowing of lumen of coronary arteries 

(Muthukaruppan and Er, 2012).  Under this circumstance the supply of the oxygenated blood to the 

heart decreases leading to myocardial ischemia and subsequently myocardial infarction (MI) or sudden 

cardiac death.  The majority of CHD is caused by risk factors that can be controlled, treated or 

modified, such as high blood pressure, blood sugar, cholesterol, obesity and lack of physical activity 

(Susan et al.,2012; Katzmarzyk et al., 2006; Song et al., 2007; Grundy et al., 2004). The most useful 

way to reduce deaths due to CHD is early diagnosis and treatment.  The combination of symptoms 

with medical reports to diagnose the CHD risk requires much experience and knowledge.  Nowadays, 

Medical databases have huge amount of health care data, which contains hidden information.  

However, there is a task of designing the effective analysis tool to discover the hidden relationships in 

data for the prediction of CHD.  

 Knowledge that is hidden inside the huge amount of data can be discovered using data mining 

(Roohallah et al., 2013). It can reveal the patterns and relationships using statistical analysis, pattern 

recognition and machine learning techniques. Data mining is used in various applications such as 

marketing, banking, insurance, crime detection, agriculture, medicine, privacy preservation, etc. 

(Jiawei et al., 2012).   Data mining is a popular predicting tool for medical reports stored in the massive 

database which seeks to identify and exploit patterns and relationship among large number of variables.  
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ABSTRACT:In this paper,Bipolar Interval Valued Intuitionistic Fuzzy 

Continuous mapping is introduced and the Bipolar Interval Valued Intuitionistic 

Fuzzy identity mapping is verified as a Bipolar Interval Valued Intuitionistic 

Fuzzy continuous mapping.  
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1. Introduction 

Interval Valued Fuzzy Generalized Semi Pre Continuous Mapping was introduced by 

R.Jeyabalan and Arjunan[12]. S.Vinoth and K. Arjunan introduced the concept of  Interval 

Valued Intuitionistic Fuzzy Generalized Semi Pre Continuous Mapping[7].P.Kongeswaaran 

introduced Bipolar Interval Valued Fuzzy Generalized Semi Pre Continuous Mapping[12].In this 

paper, the concept of Bipolar Interval Valued Intuitionistic Fuzzy Continuous Mapping is 

defined. 

 

2.1. Definition[21]:Let X be a non-empty set, and let A be a Bipolar interval valued 

intuitionistic fuzzy set of X in the form 
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ABSTR 
deacanom is the major threat to the Jresinvater ecasysiem hal causes the mertalily f sma 5pecies. 

aca niloica is a droughi tolerant iree thickly developed om the groud of the ponu. Ihe nypc a 

milotica are harks, stems, feavws, R J 
ayicaio pond water due io ihe by-prodiacts fA. niloica Jaling into me pon and ns ac on sa 

es awort as scavengers of he pona. Dharing the experimenal period the pti g Uhe pona s checkea 

wice a monuh and ihe average was calculated for all the momks. The percenlage of mortality was calcuare 

Jor the mons0om and summer season. The pH was slightly alkaline (pH 7.4) in the rainy season and dropped lo 

acidic (pH 3.9 e 
nilolkca. Ihe overail results of the ivestigation poinled ot that the percenage of morlaiiy was ey tess in 

au 

The stady was carried ou o nvEsngae 

A. 
due to the release of hydrogen ions from the byprod 

hereas it was higher only in Jour among Ihe seven species s 

ciear Ihal ever Snail species had heir own capability of survival in varying pi. he aciaificafion of poNas was 
due lo masSIve liter decomposilion of Acacia nilotica n order lo preven acidijicafion ihe pona a 

Snail species. the best sotution is to uproot the acidic plants and reesjrom 
with the pernmission of the forest department. The other possible benefit from tnis solion 5 nar arug 
wn ne pe 

he water coming into the pond can be stored in large quaities usedfor fish jarming io meer 
food needs of rural areas and prolecis the snail species from acid-induced dealh and lets them work a 

Scavengers in the pond. 

Kewords: Acidificafion, extinction, by'products, scavengers, Acocia nilotica 

INTRODUCTION 
The acidification of freshwaler ecosystem is mainly occur by man-made pollutants which disintegrate to fom 

inorganic acids and the neutral condition of treshwaler ecosyslem is allered toy piant oy-proucs na 

organic acids responsible for acidification: the acidi fication of freshwater ecosystems mainly by the addntion o 

hydrogen ions that alter the structural and functional aspects of aquatic ecosystems which leads to the 

disturbance of biodiversity of aquatic organisms (Spyra. 2017). An invasive species once slared to become 

more aggressive on the ground of aquatic environment or terrestrial environment, the native species that are 
already dominating they are likely to become endangered or extinct due to lack of essential needs or health 
hazards pemanently caused by the pollulants or in the fom of life threaleningg chemicals ffom invasive species 
that leads to decrease in the fertility of native species in the domestic ecosysiem (Mayfield et al., 2021). 

Acacia nilotica is a drought tolerant tree used for climate change mitigation, adaplation and phytoremediation 
thal grows naturaly in black cotton soil and alluvial soil very commonly found as invasive species on the 

ground of both terrestrial and aquatic environment like ponds, lakes, canals of rural and hilly areas grows upto 
I5 feet to 30 fet in height with dark bursting park: the leaves are double winged each with 0 to 12 leaves with 

a quarter of an inch long which can bloom in the month of september and october and the flowers are yellow 
with a diameter of half an inch followed by the development pods are aboul 6 inches long and contains 8& nuts 

(Bargali and Bargali, 2009: Amadou and Souie, 2020). A. noiluka trees are very thickly distribuled as invasIve 
species in waterlogged ponds frequently shack 1heir byproducts Ihal undergo decomposilion which ullimalely may cause physico-chemical disparity or acidification by the addition ol anion inlo the pond waler which may 
nave prolound impact over aqualic fauna especially to higher freshwater invertebrate like molluscs (lsmail el. 
al, 2016) and also inlect other launa while Acacia Nilovica leaves and exiract used as Water Disinlectanis annan et. al, 2019). A.moica and R commuanus leaves, slem and bark exhibited inconsiderably acidic in 
nature (Naqvi, et.al, 2016). Impacts of Environmental paramelers lor example low piH Caused by decompositon ol leaf liters have diminished survival of the freshwaler Snail: Forest ponds coníaminared by a massive nn o ear er, and separation from supplementary aquatic environments make dierent pi that iniluence ai OCgree of ccosyslems and biodiversity reduces with acidificalion, due to the eradication of species that are most 

prone to low pH (Spyra, 2017) 

Speciul se on Current Reseurch Trends in Managemeni, Science and 1lechnology 
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Abstract 
Behavioural modification is one of the most sensitive indicators of environ mental stress and may aftect 

survival of an organism. Behaviour allows an organism to adjust to extermal and internal stimli to meet the 

challenge of sunviving in a changing environment and also the adaptations to envinonmental variabes. In the 

present study. Tilapia exposed to cypermethrin exhibited disrupted school behaviour. localization to the 

bortom of test chamber and independency (spread out) in swimming, dullness, loss of cquilibrium, stop of 

food intake, eratic and hysteric swimming- An increase in the number of mortalities, wath an ncrease in 
concentration of the pesticide, was observed. The 96-hour LCS0 value of synthetic pyrethroid cypemelhrin 

was found to be 0.07 Hg/L 
Keywords: Stress, Behaviour. Environment; Mortalities and Pesticides 

Introduction 

Fish are able to uptake diferent xenobiotics dissolved in watcr by active or passive processes and retain them 

in the body. We can detect and document pollutants relcased into their environment by using fishes. Because 
their entire body surface is direct constant, contact with the chemical exposure occurs in an aqualic 
environment. Any change in fish behaviour can also provide important guides tor ecosystem assesment. 

Behaviour allows an organism to adjust to extemal and intemal stumul lo meet the chalenge ol surviving in 

a changing environment and also the result of adaptations to environmental variables. Behaviour is a sequence 

of quantifiable actions, operating through the central and peripheral nervous systems (Kecnleyside., I979) and 

the cumulative manilestalion ol genetic, biochemical and physiologC processes essential to life such as 

feeding, reproduction and predator avoidance (Ramesh Halappa. and Muniswamy David. 2009). Behaviour 
is a selective response that is constantly adapting through direct interaction with chemical, sociai and 
physiological aspects of he environment. This behavioural patem in concert with morphologic and 

physiologic adapations stability providesthe best opportunity for survival and reproductive Success of 
organisms. Alterations in the behaviour of fish indicate the delerioration of water quality. as fish are the 
biological indicator and hence index of environmental suilabiliy and the cost of survival. 
Any substances uscd to control organisms, including insects, water weeds, and plant discases are loxIC to ish 

Pesticides usage in agricultural fields to control pesis are extremely toxic to non-target organisms lke tish and 
afect fish health through impaiment of melabolism, sometimes leading to mortality [Shankar et. al. 2013. 

They have been found to be highly toxic not only to fish but also to the other organisms. which constitute the 
food chain. The contamination of waters by insecticides is known to have ill efects on the growth. 
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Abstract: Bacterña are the most important living organisms and abundant organisms in the soll which perform 
various biological actVies. Tiupur is a textile city located on the banks of noyyal river. Most of the texile 
based dyeing houses are located on the banks of the noyyal river in tinupur which contribute to the abundant 
release of dye effuent and sludges into the river. The present experiment is designed to evaluate the extent to 
which bacterial biodiversity has been affected in the noyyal river bed soil in comparison with wasteland soll 
and cultivable sol. The plate counting method is used to evaluate the bacterial growth and basic composition 
of bacterial species in different soil samples. The bacterial growth and basic composition of bacterial species 
ncreased in the order of noyyal mver bed soil, wasteland sol and cutvable soil. The recording of decreased 

bactenal growth and bacterial species in noyyal river bed sol is due to the contamination of dye effiuent in the 

rver. From the experimental results, A is cleary understood that the sufficient effluent treatment plants are to 

be installed very close to the Noyyal mver in order to save both soil microorganisms and the environment. 

Keywords: Abundant, Effvent, Biodiversity,Contamination and Environment. 

introduction 

Bacteria are the most important Iiving organisms and abundant organisms in the soil in view of the fact that the 

decomposition of organic matter, decontamination of toxic substance, fix up nitrogen, potassium, phosphorus 
and oher subordinate ace mieras. and provide the ablty to transorm into suitable habitats for plants and 

solbased organisms (dacoby et, 2017), The diversity of bacieria in soil depends on their chemical 
compostion, moisture, pH, and structure. Human activity has a necessary influence on the emergence of 

ecosyslems (Furtak K and Gajda AM, 2018). The pollutants affecting the environment formed from various 

steps commited in the textile industries fabricate diferent ecological difiulies due to the propagation of a 
large amount of wastewater encompassing pollutants (Hossain et al., 2018) Textile industry wastewater is 
composed of a vanety of endurance coloring pollutants and synthetic dyes, phenols, formakdehyde, phthalates. 

surfactants, chlorophenol and aromalic compounds and heavy metals such as lead (Pb), cadmium (Cd). 

arsenc (As), chromium (C, Zinc (Zn), and nickel (Ni), chkorides, and sutfates (Kishor et al, 2021). The primary 
cause for damaging the sol environment is due to the adlition of synthelic chemicals, pigments, and dyes 
that creales compleuly in wastewater efiuents and sludge (Chen et al., 2021, Manickam and Vay, 2021, 
Mehpe et al., 2021), Dye efiuent discharged from textile industries isa major cause of sol and soil bacterial 

nfestabon in cities with high levels causing major changes in the growth of soil-based bacteria and diversity of 
aclena (Krishnamoorthy et al, 2020). Microbes play a crucial role in decontaminating polluted sites and 

degrading the pollution load of textile effuent sedimented in soil (Prabha et al, 2016). Tirupur is a textile cty in 
Taminadu with a large number of texile industries. There are several hundreds of dye units around the city 
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Abstract  
 In ancient civilization plants are used to treat common ailments and even life-threatening diseases. Natural plant-based 

remedies are used for the both acute and chronic health problems. Based on the literature and reports from Ayurveda on the 

benefits, the herb Cardiospermum halicacabum Linn herb was selected. The study aims to formulate healthy extruded 

product by incorporation of balloon vine and thus making it healthier for consumption. The potentially valuable components 

are present in balloon vine such as phenols, phenolic acid, flavonoids, phytochemicals, glycosides and bioactive compounds 

which is beneficial to health. Balloon vine were dried by sun drying method and then powdered. The powdered balloon vine 

is stored in air tight container and analysed for proximate analysis (calcium 106.5 mg/100g, ash 7.3% and fiber 7.8%). 

Experimental product was developed with the incorporation of balloon vine powder in the (%) ratio of 10:10 (V1), 15:10 

(V2), 20:10 (V3) and 30: 10 (V4) in rice flour. Pure rice flour based extruded product was taken as control. The analysis 

showed that experimental product variation 2 was most acceptable than the other variations.  

Key words: balloon vine, health, consumption, experiment. 

 

Introduction  
In ancient civilization plants are used to treat common ailments and even life-threatening diseases. Natural plant based 

remedies are used for the both acute and chronic health problems. Plant medicine are used as most widely because due to 

less or no side effects (1). Cardiospermum helicacabum Linn is commonly known as Balloon vine. The potentially 

valuable components are present in balloon vine such as phenols, phenolic acid, flavonoids, phytochemicals, glycosides 

and bioactive compounds which is beneficial to health (2).  Extrusion is used in food processing, forcing soft mixed 

ingredients through an opening in a perforated plate or die designed to produce the required shape. Food products 

manufactured using extrusion usually have a high starch content. Theses include some pasta, breads, many breakfast 

cereals and ready to eat snack, etc. (3)   

Objective 

 To identify the plant 

 To formulate and standerrzise the Cardiospermum helicacabum Linn 

 To estimate the acceptability of the formulated powders and to incorporate in extruded food. 
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ABSTRACT: 

In textile industry, defects that occur in fabrics during production processes cause the producers to suffer 

large losses of money and fabric. Various studies have been carried out to minimize these losses. There are 

two types of defect detection methods, that are human-focused and machine-focused defect detection. In 

human-focused systems, defect detection is maintained after the production phase. This does not provide 

an advantage for the manufacturing. The quality of the fabric can be developed by decreasing defects in 

the sfabric.  Defect detection with machine focused method have better results. For patterned fabrics, the 

key problem is to reduce the influence of texture features. The proposed work focuses on patterned fabric 

defect detection. The main aim of this paper is feature extraction with selection. There are many features 

are available in patterned fabrics such as color, textures, shapes, etc., Feature extraction used to extract 

those features from pattern fabric images. A novel Patterned Fabrics Feature Extraction and Selection 

method is based on Robust Feature Extraction and Particle Swarm Optimization analyzes two robust 

feature detector and descriptors. They are Scale-Invariant Feature Transform (SIFT) and Speeded Up 

Robust Features (SURF). These two robust feature descriptors are extract all patterned fabric features such 

as color, texture etc., The Particle Swarm Optimization (PSO) algorithm is used to select the appropriate 

defect features from the robust feature extraction. The observed parameter values significantly increases 

the success rate of the feature selection.  

Keywords: Patterned Fabric, SIFT, SURF, PSO 

1. Introduction: 

 Textile and garment industries are one of the fastest growing and competitive markets worldwide 

and form a major part of production, manufacturing, employment and business operations in many 

developing countries. The changes have increased both yield and quality of fabrics, apart from reducing 

expenses and labor cost. The majority of the companies are paying more attention on improving their 
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Abstract: In this paper we have introduced Bipolar Interval Valued Intuitionistic Fuzzy Point, Bipolar 

Interval Valued Intuitionistic Fuzzy Neighbourhood,Bipolar Interval Valued Intuitionistic Fuzzy Interior 

and Bipolar Interval Valued Intuitionistic Fuzzy Closurein Bipolar Interval Valued Intuitionistic Fuzzy 

topological space and have verifiedsome of its properties.  
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I. INTRODUCTION 

       A bipolar Interval Valued Intuitionistic fuzzy topology τ on X is defined as a collection that contains the null 

bipolar null Interval Valued Intuitionistic fuzzy set, absolute bipolar Interval Valued Intuitionistic fuzzy set, finite 

intersection and arbitrary union of Bipolar Interval Valued Intuitionistic fuzzy sets[2].SinceBipolar Fuzzy Topology is 

a special case of Fuzzy Topology, it  is quite logical as Fuzzy Topology and it induces a special type of fuzzy 

bitopology[33].  

 

1.1 Bipolar Interval Valued Intuitionistic Fuzzy Point 
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ABSTRACT 

 

In this paper we have introduced Bipolar Interval Valued Intuitionistic Fuzzy Generalized Closed Set as an 

extension of the Bipolar Interval Valued Intuitionistic Fuzzy Closed Set. Using the properties of the Bipolar Interval 

Valued Intuitionistic Fuzzy Subsets we have verified some prepositions of Bipolar Interval Valued Intuitionistic 

Fuzzy Subset of a Bipolar Interval Valued Intuitionistic Fuzzy Topological space. 

 

Keyword: Bipolar Interval Valued Intuitionistic Fuzzy Topological Space,  Bipolar Interval Valued Intuitionistic 

Fuzzy Set, Bipolar Interval Valued Intuitionistic Fuzzy Open Set , Bipolar Interval Valued Intuitionistic Fuzzy 

Closed Set, Interior of Bipolar Interval Valued Intuitionistic Fuzzy Topology,  Closure of Bipolar Interval Valued 

Intuitionistic Fuzzy Topology. 

 

INTRODUCTION 

 

In general the decision making made by humans are most of the times based on double-sided or based on bipolar 

thinking[22].In 2015,D.Ezhilmaran and K.Sankar have introduced the concept of bipolar information in Intuitionistic Fuzzy 

Set and named it as Bipolar Intuitionistic Fuzzy Set[11]. Here the concept of Interval Valued sets in Bipolar Intuitionistic 

fuzzy set was introduced with the condition that the sum of supremum of the positive membership and positive non-

membership function is less than or equal to one and the sum of infimum of the negative membership and negative non-

membership function is greater than or equal to minus one[22].  

 

Different type of closed sets in Bipolar Interval Valued Intuitionistic Fuzzy Topology: 

 

Bipolar Interval Valued Intuitionistic Fuzzy Regular Closed Set: 

 

A Bipolar Interval Valued Intuitionistic Fuzzy set A of a topological space ),( X is said to be Bipolar Interval Valued 

Intuitionistic Fuzzy Regular Closed set (BIVIFRCS) if A=BIVIFcl(BIVIFint(A)). 

 

Example: 

 

Let         XxxG  |3.0,5.0,5.0,2.0,2.0,4.0,3.0,1.0,  be a Bipolar Interval Valued Intuitionistic Fuzzy 

set of a Bipolar Interval Valued Intuitionistic Fuzzy Topological Space  G,~1,~0
 
and  

let         XxxA  |35.0,4.0,4.0,3.0,25.0,3.0,25.0,2.0,  be a Bipolar Interval Valued Intuitionistic 

Fuzzy set of a Bipolar Interval Valued Intuitionistic Fuzzy Topological Space  ,X
,
then the Bipolar Interval Valued 

Intuitionistic Fuzzy interior of the bipolar interval valued intuitionistic fuzzy set A of X is defined by 
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then the Bipolar Interval Valued Intuitionistic Fuzzy Closure of (1) is defined as 
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Abstract 

 

Real numbers that are invariant under graph isomorphism are known as topological indices. In recent 

literature, the concept of chromatic topological indices has been described and studied as an extended 

coloring version of some Zagreb indices. In this article these new indices have been created for certain 

types of cycle related graphs. 
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1. Introduction 
 Chemical graph theory has a wide range of applications in today's world, particularly in the 
pharmaceutical industry. It is primarily concerned with mathematical modelling of chemical phenomena 
and acquiring useful insights into chemical behaviour. One of the essential conceptions of molecular 
descriptors in chemical graph theory is a topological index of a graph G, which is a real number retained 
under isomorphism. The chromatic topological indices of a graph G was recently coined in [5]  to identify 
a novel coloring version of these indices that encompasses both proper colouring and topological indices. 
The vertex degrees are swapped with minimal coloring in this case, however the additional coloring 
conditions of proper coloring are maintained. The graphs in this work are finite, non-trivial, undirected, 
linked and free of loops and multiple edges. See [2,8,9,10] for notation and terminology not expressly 
described here. 
 Analogous to the definitions of Zagreb indices of graphs (see [1,3,4,7]), the notions of different 
chromatic Zagreb indices have been introduced in [5] as follows: 

Definition1.1 

[5] Let },...,,{ 21 lcccC = be the proper coloring of any graph G .Since lC =|| , G  has !l  minimum 

parameter colorings. Denote these colorings as !1),( ltGt ≤≤φ . 

Let lsnicv si ≤≤≤≤= 1,1,)(φ .Then for ,!1 lt ≤≤  

•  The first chromatic Zagreb index of G is defined as: 
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•  The second chromatic Zagreb index of G is defined as: 
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INTRODUCTION

More than 10,000 types of dyes are commercially avail-
able and more than 7 × 105 tons of dyes are produced every
year, which can be classified as anionic and cationic based on
their structure [1]. Textile effluents containing dyes, when rele-
ased into water bodies, considerably affect the photosynthetic
activity in water because of reduced light penetration. Even
<1 ppm dye concentration in effluents can affect light penetra-
tion in water bodies. Furthermore, these dyes, along with other
contaminants, subsequently deplete dissolved oxygen concen-
tration and thus alter the aquatic ecosystem [2]. Generally,
dyes are derived from petroleum products that consist of an
unsaturated chromophore molecule group, which absorb light
present in the visible region of the electromagnetic spectrum
(400-750 nm). Most of the dyes are recalcitrant molecules that
chemically lock the colour onto fibres or other materials and
resist decolourization on exposure to soap, water, light or other
mild chemical agents [3]. The textile industry majorly affects
the environment through the release of untreated sewages into
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The electrochemical oxidation of reactive red 195 from aqueous solution was carried out using titanium electrode in an electrochemical
cell reactor. The effect of different operating parameters such as dye concentration, current density, electrolyte concentration, pH and
stirring speed were investigated. The UV-visible spectroscopy confirmed the removal and degradation of reactive red 195. Three different
supporting electrolytes such as NaCl, NaNO3 and Na2SO4 were used for electrolysis and NaCl were found to be effective for the removal
of reactive red 195 dye from its aqueous solution. The maximum percentage of colour removal was 94%, under the optimum operating
conditions with electrolyte (NaCl) concentration 0.075 M, current density 25 mA/cm2, pH 5 and stirring speed of 250 rpm. This method
was found to be relatively more effective to the conventional treatment techniques.
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water bodies [4]. The effluents with high dye concentration can
change biological cycles when released into the aquatic environ-
ments through alteration of photosynthesis and water oxygen-
ation and their high potential to harm living organisms and
cause mutations in them [5].

Several physical, chemical and biological treatment methods
are commonly used for removal of dyes from textile effluents.
Presently, an efficient and cost-effective technique is urgently
required for wastewater treatment. Currently, advanced oxidation
process and electrochemical process are used to treat drinking
water and industrial effluents. Electrocatalytic oxidation can
efficiently remove organic and inorganic pollutants from indus-
trial wastewaters [6]. Various physico-chemical processes are
used to treat wastewater effluents, such as adsorption, coagulation/
flocculation, precipitation, activated carbon, ozonation, memb-
rane filtration and ion exchange. However, most of these treat-
ments are expensive and generate pollution because of the many
chemicals used in the processes [7].

Recently, electrocatalytic oxidation has received increa-
sing attention in environment-related studies because it can

https://orcid.org/0000-0001-8656-9369
https://orcid.org/0000-0002-0167-0757
https://orcid.org/0000-0001-7420-9729
https://orcid.org/0000-0002-7668-5400
https://orcid.org/0000-0003-4019-7437


Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 8357 - 8374 
Received 05 March 2021; Accepted 01 April 2021.  

8357
 
http://annalsofrscb.ro 

Analysis of Quantity and Quality Features of Virgin Coconut Oil Produced in 
Selected Coconut varieties under Fresh-Dry Method 

N. Muthukkannan1*, T. Balasaravanan 2 
             1*Rural Women Technology Park, Dr.Mahalingam College of Engineering and           

                            Technology, Pollachi,Tamil Nadu,India- 642 120. 
   2Department of Botany, LRG Government Arts College for Women,  

                       Tirupur, Tamil Nadu,India - 641 604. 
 

 
 
 

 

ABSTRACT: In this research study, Virgin Coconut Oil (VCO) was produced in four selected varieties of coconuts 
like West Coast Tall, Arasampatti Tall, Deejay Vishwas and Tiptur Tall. The Present method was optimized with three
common parameters especially temperature viz., 30±1ºC, 35±1ºC, 40±1º C, 45±1ºC, Drying intervals viz., 24hrs, 
36hrs, 48 hrs, 60hrs and fruit maturity like 10, 11, 12 and 13 month old coconuts was taken to study the yielding 
efficiency of VCO from four varieties . In this quantity analysis with temperature variable, the maximum yielding 
efficiency 95.33% was obtained in WCT Coconuts at 45º C. The Drying interval analysis showed, the maximum yield 
efficiency that is 93.06% with 48 hrs drying. The fruit maturity level analysis showed the same maximum value of 
93.06% as in the drying interval analysis. The coconut varieties are taken in this research study, showed different yield 
composition of fatty acid profile especially the lauric acid percentage, which was registered maximum that is 51.20% 

rest of varieties such as AT, DJ and TT Coconuts were noted as 50.10%, 49.23% and 
48.55% respectively.  
Keywords: VCO, Temperature, Drying Interval, Fruit maturity, yielding efficiency. 
 
1. INTRODUCTION   
 Coconut is cultivated largely in Philippines, Indonesia, India, SriLanka, Papua New Guinea, 
Thailand, Malaysia and Fiji (1). India occupies a leading position of coconut production in the 
world. It have 1.94 million ha in 19 states and including 3 Union Territories covers 15730 million 
nuts production with an average productivity of 8303 nuts per ha or 44.27 nuts/palm/year (2).It is 
for the most part grown in the southern part of India (3).Southern states particularly Tamil Nadu, 
Kerala, Karnataka and Andhra Pradesh occupies more than 90% area for coconut production (4).
 
VCO is 
without undergoing chemical refining (5). The fractions of coconut oil are utilized as drugs 
because; it contains many key components like vitamin A, E, anti-cancer polyphenols (ferulic 
acid, catechin, caffeic acid) and Phytosterols (6). Nearly 50% of the fatty acid in VCO is in the 
form of lauric acid, which is act as an antimicrobial substance against fungi, bacteria and viruses. 
Additionally, the fatty acid profile of coconut oil shares the similar characteristic of breast milk (7
& 8).  
 
Based on their moisture content coconuts are classified as wet and dry coconuts (9). Commonly 
VCO produced in both wet and dry methods. In dry method, the grated kernel was dried under 
controlled temperature up to complete moisture removed. Finally oil is extracted through grinding 
process (10).Wet methods are commonly classified into chilling-thawing, fermentation, 
enzymatic and pH methods or the combinations of the above (11). The existing wet methodology 
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In this study, Virgin Coconut Oil (VCO) was produced from West Coast Tall (WCT) and Deejay Coconuts (DJ) under induced fermentative methodology by employing Saccharomyces cerevisiae and Lactobacillus plantarum (9511) strains. This production methodology was optimized with temperature, PH, Inoculum concentration and Fermentation end time. The VCO yielding efficiencies were compared from two strains. Among the four parameters in the study, the maximum yielding efficiencies were obtained from WCT coconuts employing L. plantarum (9511) at 40±1ºC temperature, 5.5±0.1 PH, 7% (w/v) Inoculum concentration and 60hrs of fermentation end time. In conclusion, it has been observed that proximate analysis of VCO showed within the standard limits and also WCT Coconuts in combination with L. plantarum offered higher yield and better fatty acid proportion than the DJ Coconuts.  
Key words: VCO, Yielding efficiency, Parameters, L. plantarum (9511), S. cerevisiae, WCT, DJ 

 
Kalpavriksha the tree 

cultivated in Philippines, Indonesia, India, Sri Lanka, Papua 
New Guinea, Thailand, Malaysia and Fiji [1]. There are more 
than 50 value-added products are acquired from coconut palm 
are utilized in domestic purposes as well as importing quality 
products [2]. Coconut oil is one of the edible oil commonly 
extracted from the matured coconut kernels for food and 
Industrial preparations. It is a primary source of energy, in 
tropical countries like India, Sri Lanka, Philippines and 
Indonesia [3]. The oil is utilized for various health related 
concerns including skin care, hair care, stress relief, weight 
loss, body cool, cholesterol level maintenance, 
immunomodulatory effects and cardiovascular uses [4]. Based 
on the moisture content, coconuts are classified as wet and dry 
coconuts [5]. Wet matured coconuts are used for the extraction 
of VCO [6]. Virgin Coconut Oil was defined as, an oil 
manufactured through with or without heat and chemical 
refining [7]. VCO from wet preparation has more remedial 
Autism, Dementia and AIDS [8]. VCO is commonly produced 
from both wet and dry methodologies. In dry method, kernel 

was heating under controlled conditions to remove the 
moisture as well as for the prevention of microbial 
contamination and finally oil is recovered through grinding 
process [9]. Wet methods are commonly classified into 
chilling and thawing, fermentation, enzymatic and pH method 
or any of these in combination [10]. Among the above 
methods, VCO Produced from both Fermentation and Chilling 
method had higher antioxidant potency than Refined Bleached 
Deodorized (RBD) coconut oil [11]. This potential is helps to 
fight against several dreadful diseases of human beings. 

As per the Codex   are defined as oils 
which are suitable for human consumption [12]. It provides an 
alternative inexpensive source of energy to neurons of humans 
in the case of Alzheimer's disease [13]. Also, various fractions 
of coconut oil are used as drugs [14]. Almost 50% of the fatty 
acid in VCO is available in the form of lauric acid, which has 
applied as wide spectrum of antimicrobial substances against 
fungi, bacteria and viruses. Moreover, the fatty acid profile of 
coconut oil shares the similar characteristic nature of breast 
milk [15-16]. A Normal coconut milk have innate microbial 
flora which is involved in fermentation to produce VCO. 
Commonly VCO from natural fermentation showed poor in 
quality due to the entry of unwanted microbes through 
coconut milk, which provides rich attractive sources for the 
microbes [17]. Also, natural fermentation is not enough to 
destabilize the fat protein emulsion. Since, it could be 
overcome by induced fermentation with probiotic 
microorganism like Lactobacillus plantarum which is actively 
involves in VCO production [18-19]. A comparative study 
showed that, both quantity and quality of coconut oil was 
high with L. plantarum induced fermentation [20]. A prior 
study on VCO production with commercial yeast was focused 
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Abstract

	 Food supplementation is one of the most effective methods of promoting health and 
preventing or combating health problems, to reach some or all population. Supplementary 
foods were formulated on the basis of low cost, locally available foods, familiar to home 
maker and easy for preparation. Hence the present study was initiated to develop an 
iron and calcium rich health mix cookies. Cookies were prepared using the health mix 
which scored highest in terms of sensory evaluation and also had high level of calcium 
content. Sensory evaluation, nutrient content and calculation of cost effectiveness were 
done. The physical characteristics like weight, width, diameter, thickness and spread factor 
were determined. The physical characteristics were measured. The mean values of the 
standard and formulated cookies were different in the proximate principle composition 
and mineral content. The iron, calcium, magnesium and vitamin B-6 levels of formulated 
cookies were higher than the standard cookies.  It was also noted that the moisture content 
of the standard cookies was 5.15 per cent and that of formulated cookies was 2.084 per 
cent.  The moisture content of the formulated cookies was lower than the standard cookies 
as the sprouted ragi enhanced the reduction in moisture content in the flour. The protein 
content of the formulated cookies was 13 g which was slightly higher than standard cookies 
(10.2 g). This was attributed to the incorporation of high protein ingredients like soya, horse 
gram and roasted Bengal gram dhal in the formulated cookies. The fat content of the 
formulated cookies (20.0 g) was lower than the standard cookies with fat content of 35 g. 
The carbohydrate content of the formulated cookies (22.8 g) was much lower than the 
standard cookies (72 g). This is due to the incorporation of pulses, oil seeds which replaced 
some of the carbohydrate content in the cookies. From the overall acceptability, it was clear 
that only a slight difference was noted between the standard and formulated cookies. 

Keywords: Food supplementation, cookies, calcium, health mix, sensory evaluation, 
physical characteristics
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A B S T R A C T   

Solar cells of the third generation aim to reduce costs and/or boost the efficiency of current solar cells. The goal 
of this paper is to systematically research a cobalt nickel sulfide/reduced graphene oxide (CoNi2S4/rGO) 
nanocomposite sandwich type dye sensitized solar cell (DSSC) prototype as a counter electrode synthesized by a 
simple one-step hydrothermal process. The structural and morphological characterization of the nanocomposite 
reveals that cubic structure with spherical shaped nanoparticles (25–30 nm), which is uniformly decorated on the 
rGO sheets. When used as a counter electrode, the optimized CoNi2S4/rGO nanohybrid film delivers a high 
photo-conversion efficiency of 10.21%, which is higher than that the DSSC manufactured as counter elec
trode with Pt (6.45%) and even better than that with pristine CoNi2S4 (3.45%). Cyclic voltammetry, Tafel plot 
and electrochemical impedance spectroscopy show that the as-synthesized CoNi2S4/rGO nanohybrid counter 
electrode exhibits an excellent electrocatalytic property than compared with pure CoNi2S4 counter electrode 
(CE). This research also offers some clues to the potential growth and rational design of CoNi2S4/rGO nanohybrid 
counter electrode for advance energy applications.   

1. Introduction 

In the last two cades, dye sensitized solar cells have gained consid
erable attention as one of the most excellent characteristics compared 
with silicon-based based solar cells, which is promising third generation 
solar cells, cost effective, relatively high performance, versatility and 
easy production of cells [1–3]. In the field of DSSCs, Gratzel opened a 
whole new age and achieved an unparalleled effectiveness over 12% [4]. 
This value is still lower than that of solar cells based on crystalline sil
icon. Contemporary studies in the development of DSSCs focuses pri
marily on improving performance and cost reduction. The CE stuff for 
effective performance of DSSC, desirable properties should be present, 
such as (i) high electrocatalytic properties, (ii) high electrical strength, 
(ii) conductivity for improved transport of charges, (iii) high surface 
area, (iv) strong adhesion to create more catalytic active sites and (v) for 
long-term use, chemical stability. In addition, platinum (Pt) may un
dergo corrosion electrolyte, thereby impacting the long-standing sta
bility of the unit performance. Therefore, extremely desirable to replace 
the Pt with the stable CE free of Pt, thus reducing the total cost of the 

DSSCs. As far as the cost-effective alternates to Pt CE are concerned, a 
number of literatures has suggested various materials such as, carbo
naceous based materials [5], nitride [6], polymers [7], transition metal 
sulfides, etc., [8]. In transition metal sulfides, various nonstoichio
metrically produced metal sulfides, such as NiS [9], CoS [10], Cu2-xS 
[11] have also been studied as a CE in DSSCs. 

Recently, the ternary nickel–cobalt sulphides were highly investi
gated because of their greater conductivity and high stability than 
compared with binary cobalt sulphides and nickel sulphides [12–17]. 
Comparing with their binary, studies of the ternary compounds are 
relatively more meaningful as they could exhibit not only more complex 
functions but also their properties are readily tunable by changing the 
ratio of the component elements [18,19]. Ternary compounds rela
tively more useful as they can not only do they represent more complex 
functions, but their performance also easily tuned by adjusting the 
proportion of the element components. Moreover, ternary nickel
–cobalt sulphides can give richer quantities of redox reactions than their 
corresponding single-metal sulfides due to the separate valence states in 
the contributions of both nickel and cobalt. Sulfides also have relatively 
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Abstract 

In this paper we have introduced the necessity operator on a Bipolar Interval Valued 

Intuitionistic Fuzzy Subset of a Bipolar Interval Valued Intuitionistic Fuzzy Topological space and 

verified its property. 

Keyword 

Bipolar Interval Valued Intuitionistic Fuzzy Topological Space, Bipolar Interval Valued 

Intuitionistic Fuzzy Set. 

1. Introduction: 

Lee introduced the concept of Bipolar fuzzy set. In Bipolar Intuitionistic Fuzzy Topology 

the membership and non-membership degree of the fuzzy set lies in the range [0,1] and [-

1,0][21]. In this paper we have introduced the Bipolar Interval Valued Intuitionistic Fuzzy 

necessity operator on a Bipolar Interval Valued Intuitionistic Fuzzy Subset of a Bipolar Interval 

Valued Intuitionistic Fuzzy Topological space and verified that the necessity operator on a 

Bipolar Interval Valued Intuitionistic Fuzzy Subset itself forms a Bipolar Interval Valued 

Intuitionistic Fuzzy Topological space. 

2. Definition: 

 
Let X be a non-empty set, and let A be a Bipolar interval valued intuitionistic fuzzy 

set on a Bipolar Interval Valued Intuitionistic Topological Space BIVIFTS(X), then the necessity 

operator on A is defined as  

i.  

ii. 
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Abstract : In this paper, we have introduced the concept of continuous, irresolute and homeomorphism maps of πg(αg)* 

closed set. Some of the fundamental properties of this set are studied. And their application also given namely, πg(αg)* –T1/2 – 

space. 

Keywords :   πg(αg)*- closed set, πg(αg)*- continuous map, πg(αg)*-irresolute map, πg(αg)* –T1/2 – space 

 

1.Introduction 

Levine[5] introduced the class of g-closed sets, a super class 

of closed sets in 1970. Dontchev and Noiri [19] have 

introduced the concept of πg-closed sets and studied their 

most fundamental properties in topological spaces. Also, 

Ekici and Noiri [21] have introduced a generalization of πg-

closed sets and πg-open sets. Recently ,  a new class of 

πg(αg)*-closed sets in topological spaces introduced and 

studied by R.Savithiri , A.Manonmani and M.Anandhi  [29]. 

In this paper , we have made a study on πg(αg)*- continuous 

map, πg(αg)*-irresolute map and πg(αg)*-homeomorphism. 

Also, Applications of πg(αg)*-closed sets are analyzed. 

 

2.Preliminaries  

 For a subset H of a space (X,τ), cl(H) and int(H) denote the 

closure and the interior of H respectively. The class of all 

closed subsets of a space (X,τ) is denoted by C(X,τ). The 

smallest closed (resp. α-closed) set containing a subset H of 

(X,τ) is called the closure (resp. α-closure) of H and is 

denoted by cl(H) (resp. αcl(H)). 

Definition 2.1 : 1)  A π open set [21] of X  is a finite union 

of all r-open sets in (X,τ). 

2)  A subset H of a space X is called α-generalized closed 

(briefly αg-closed) [13] if αcl(H)⊆U whenever H⊆U and U 

is open in X.  

3) A subset H of a space X is called π- generalized closed set 

[21] (briefly πg-closed) if cl(H)⊆U whenever H⊆U and U is 

π-open in (X,τ).  

4) A subset H of a space X is called π-generalized-(αg)* 

closed set [29] (briefly πg(αg)*- closed set) if αgcl(H)⊆U, 

whenever H⊆U and U is π open in X. 

 

Diagram-I is obvious (see related papers). 
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Abstract: Adsorption of cadmium ions from aqueous solutions using granular activated carbon prepared from Phosphoric acid 

treated tamarind nuts (seeds) in fixed bed column was investigated. Activated carbon granules of 300 to 800µm particle size were 

chosen for all studies. The effect of metal ion concentration (50-200 mg/L), feed flow rate (5-15 mL/min) and activated carbon bed 

height (10-20 cm) on the breakthrough characteristics of the adsorption process were determined. The results showed that the 

adsorption efficiency increased with increase in influent concentration, bed depth and decreased with increase in flow rate. Column 

adsorption data were fitted to three well established fixed bed adsorption models namely Adam’s-Bohart, Thomas and Yoon-Nelson 

models. The results fitted well to Thomas and Yoon-Nelson models with coefficients of correlation R2≥ 0.9 at different working 

conditions. Phosphorylated tamarind nut carbon (PTNC) was proved to be suitable for adsorption of cadmium from aqueous solutions 

using fixed-bed adsorption column. 

 

Keywords: Phosphorylated Tamarind seed Carbon, Cadmium adsorption, fixed bed modeling 

 

1. Introduction 
 

Industrial growth and technological advancements have 

introduced diverse pollutants in surface and ground water, 

making it unfit for consumption by human and other living 

organisms. Pollutants such as heavy metals, organic 

chemicals and synthetic dyes are of serious concern due to 

their potential carcinogenic and mutagenic hazards and 

several ailments. These chemicals in the terrestrial 

environment clearly pose a significant risk to the quality 

of soils, plants, natural waters and human health [1,2,3,4]. 

 

Heavy metals are detrimental to the environment due to its 

toxic effect and accumulation throughout the food chain. 

Cadmium is one of the toxic heavy metals with the 

greatest potential hazard to humans and the environment. 

Chronic exposure to elevated levels of cadmium is known 

to cause renal dysfunction, bone degeneration and liver 

damage [5].   Because  of  the  toxicity  and  

bioaccumulation,  Cd(II)  is considered  as  a  priority  

pollutant  by  the  US Environmental Protection Agency. 

The permissible limit for Cd(II) as described by WHO is 

0.01 mg/dm
3
. The major source of Cd(II) release into the 

environment is through wastewater from electroplating, 

smelting, paint pigments, batteries, fertilizers, mining and 

alloy industries [6]. 

 

The removal of heavy metal contaminants is one of the 

most important environmental issues to be solved today. 

In some circumstances, conventional treatment methods 

such as ion- exchange, precipitation, filtration, oxidation, 

reduction, electrochemical recovery, membrane separation 

and other techniques are either ineffective or 

uneconomical for the removal of trace amounts of heavy 

metal ions [7]. However, activated carbon adsorption has 

been proved to be a competitive and efficient method for 

the removal of trace amounts of heavy metal ions from 

aqueous solutions [8].  

 

Batch adsorption experiments provide certain preliminary 

information such as pH, optimum time, particle size and 

initial metal concentration for maximum adsorption which 

could be adopted for fixed bed column studies. In fixed-

bed column, the adsorbate is continuously in contact with 

a given quantity of fresh adsorbent thus providing the 

required concentration gradients between adsorbent and 

adsorbate for adsorption. Fixed-bed operations are widely 

used in pollution control processes such as for the removal 

of toxic organic compounds by carbon adsorption [9]. The 

design and theory of fixed-bed adsorption systems focuses 

on establishing the shape of the breakthrough curve and 

its velocity through the bed. Breakthrough and bed 

volumes are usually employed in the evaluation of the 

performance of a fixed-bed column [10].  

 

Column operations can be designed on the basis of the 

experimental data collected. Many mathematical models 

have been developed for the evaluation of efficiency and 

applicability of the column models for large-scale 

operations. In designing a column absorption process, it 

becomes necessary to predict the break-through curve or 

concentration-time profile and adsorption capacity of the 

adsorbent for the selected adsorbate under the given set of 

operating conditions. The objective of this work is to 

investigate the Phosphorylated tamarind nut carbon 

(PTNC) a novel material in fixed-bed for the removal of 

Cd(II) from aqueous solution. In this study the Adam’s-

Bohart model, Thomas model and Yoon-Nelson model 

were used to analyse the behavior of PTNC in fixed-bed 

adsorption of cadmium. 

 

 

2. Materials and Methods 
 

2.1 Preparation of Activated Carbon 

 

Tamarind nuts (seeds) were collected from agricultural 

fields of Coimbatore, Tamilnadu, India. The soil and other 

impurities were removed by washing with distilled water. 
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Abstract
Background and Aim: In a scenario of the ineffectiveness of the current drugs against antibiotic-resistant pathogens, the herbal extracts can serve as an alternative remedy. This study appraises the antibacterial potency of Quercus infectoria (gall), Phyllanthus emblica (fruit) individually and synergistically against antimicrobial-resistant (AMR) Salmonella Typhi and Salmonella Enteritidis in a time and dose-dependent manner. Further, the antibacterial phytocompounds were identified employing gas chromatography-mass spectrometry (GC-MS).
Materials and Methods: Preliminary antibacterial activity of the plant extracts was assessed using the agar disk diffusion method. In vitro evaluations of Q. infectoria methanolic extract (QIME) and P. emblica methanolic extract (PEME) against S. Typhi and S. Enteritidis were carried out using plate count method.
Results: QIME and PEME at a dose rate of 50 mg/ml and 25 mg/ml, respectively, had a complete bactericidal effect on AMR S. Typhi and S. Enteritidis whereas 10 log10 CFU/ml of exponential growth was seen in untreated control groups. At the lower concentrations, QIME and PEME had a significant bacteriostatic effect (3-6 log10 reduction of the test isolates). The synergistic antibacterial effect obtained from the combination of these two plant extracts at 12.5 mg/ml was superior (p<0.001) than the individual treatments. Phytochemical profiling indicated the presence of tannins, flavonoids, saponins, and terpenoids in both the plant extracts. GC-MS analysis of QIME and PEME revealed the presence of 16 and 15 antibacterial phytocompounds, respectively. Further 1, 2, 3 Benzenetriol was found as the prominent active principle.
Conclusion: The findings validate that QIME and PEME are potential antibacterial agents against AMR S. Typhi, S. Enteritidis and can play a promising role in antimicrobial packaging, poultry feed additives and can also serve as a platform for formulating effective phytotherapeutics.
Keywords: antimicrobial-resistant, Phyllanthus emblica, phytochemicals, gas chromatography-mass spectrometry, Quercus infectoria, Salmonella.
Introduction

Salmonella has coevolved and ensured continu-ous survival within humans by means of challenging the antibiotic regime and replicating tactfully in new hosts. Salmonella is one of the major contributors to the global public health burden with the highest incidence of 40% infection in infants and children under 5 years of age [1]. In India, the typhoidal and non-typhoidal form of salmonellosis is endemic and causes substan-tial morbidity and mortality in both pediatric and adult populations [2]. It is estimated that the incidence of cul-ture-confirmed typhoid fever in India is 377/100,000 

population per year [3] whereas, such estimates are 
lacking for non-typhoidal Salmonella [4]. The antimi-
crobial resistance (AMR) has been acknowledged as 
one of the primary threats to global health, food security, 
and socio-economic development worldwide. Earlier 
investigations have reported an increase in multidrug 
resistance among Salmonella Typhi strains in India 
[3]. Treatment success rates using antibiotics against 
Salmonella infections remain alarmingly poor with 
relapses, reinfections, and chronic carriages worsening 
the situation [5]. The indiscriminate use of antibiotics 
in clinical practices and food industry as growth pro-
moters in livestock feed is the prime stimulus to elicit a 
bacterial adaptation response causing AMR. Recently, 
retail chicken meat has emerged, as a potential source 
of antibiotic-resistant Salmonella in the food chain [6]. 
Hence, any prophylactic measure to curb salmonello-
sis in humans must take into account the role of poultry 
in the dissemination of AMR Salmonella.
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Abstract : In this paper, we have introduced a new class of set, namely 



  - closed set. Some of the fundamental properties of 

this set and  some concerned mappings of this set are also studied and analyzed. 

Keywords : α-closed set, αgg-closed set, 


 -closed set, 


 -continuity, 


 -irresolute, 


 -T1/2-space.  

1.Introduction 

Levine[5] introduced the class of g-closed sets, a super class of closed sets in 1970. H.Maki, R.Devi and 

K.Balachandran,[12,13] introduced the concept of α-generalized closed sets in topological spaces. Recently, different types of 

g-closed sets and αg –closed sets are introduced and investigated. We introduce the notions of 


 -closed sets. Also, the 

relationships among related generalized closed sets are investigated and  


 - continuous map, 


 - open map 


 -irresolute map 

and 


 -homeomorphism are defined. Also, Applications of 


 -closed sets are analyzed. 

2.Preliminaries 

 For a subset H of a space (X,τ), cl(H) and int(H) denote the closure and the interior of H respectively. The class of all closed 

subsets of a space (X,τ) is denoted by C(X,τ). The smallest semi-closed (resp. pre-closed) set containing a subset H of (X,τ) is 

called the semi-closure (resp. pre-closure) of H and is denoted by scl(H) (resp. pcl(H)).  

Definition 2.1:  

A subset H of a topological space (X,τ) is called  

1) a semi-open set[6] if H⊆cl(int(H)) and semi-closed set if int(cl(H))⊆H.  

2) a α-open set  if H ⊆ int(cl(int(H))) and α-closed set [23] if cl(int(cl(H)))⊆H. 

3) a b-open set [15] if H ⊆ [cl(int(H))∪ int(cl(H))] and b-closed set if [cl(int(H))∩ int(cl(H))]⊆H. 

4)  a regular open (briefly r-open)  set if H=int(cl(H)) and regular closed (briefly r-closed) [20] set if H=cl(int(H)). 

5)  a π open set [20]  is a finite union of all r-open sets in (X,τ). 
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A B S T R A C T   

In the present work, MnS nanocrystals have been synthesized using a wet chemical technique with three different 
precursor reaction temperatures in the range of 55 �C–75 �C. The high precision LCR measuring instrument was 
used to study the dielectric and electrical properties of the MnS nanocrystals in terms of complex dielectric 
constant, complex impedance, complex electric modulus, and AC electrical conductivity. The effects of grains 
and grain boundaries on the dielectric relaxation and the electrical conduction mechanism of the material have 
been investigated with the frequency (50 Hz–5 MHz) of the applied field at different temperatures (323 K–473 K). 
The dielectric measurements have confirmed the presence of dipolar and interfacial polarization in the structure. 
The dielectric constant and loss tangent were found to decrease with the increasing reaction temperature. The 
complex impedance and the electric modulus investigation revealed the presence of a non-Debye type of 
relaxation in the samples. The Cole-Cole plot and the conductivity studies have confirmed a typical NTCR 
behavior in the as-synthesized MnS nanocrystals. The activation energy calculated from the Arrhenius equation 
was found to be 0.27 eV, 0.34 eV, and 0.38 eV for the samples synthesized at 55 �C, 65 �C and 75 �C respectively. 
VSM measurements revealed that the saturation magnetization increase and coercivity decrease with the 
increasing reaction temperature. Furthermore, the effective magnetic anisotropy constant, the particle volume, 
and the relaxation time of the MnS nanocrystals were estimated. The magnetic measurements confirmed that all 
the samples exhibit paramagnetic behavior.   

1. Introduction 

In recent years, many research efforts have been committed to 
investigating the magnetic semiconductors due to their tunable mag
netic and semiconductor properties. The magnetic metal sulfide and 
oxide nanoparticles were prepared by several research groups for their 
various technological applications in magnetic and microwave devices, 
magnetic recording media, nucleators [1], contrast agents for Magnetic 
Resonance Imaging [2], catalyst for the growth of high aspect ratio 
nanoparticles (HARN) [3], and nano-adsorbent for waste remediation 
[4]. The new phenomena like spin canting and superparamagnetism can 
be realized in the magnetic nanoparticles, which may not be observed in 
the bulk magnetic particles. Semiconductor nanocrystals (NCs) have 
unique chemical and physical properties owing to the quantum 
confinement effect [5]. Recent environmental regulations restrict the 
use of toxic metals, and therefore the nontoxic nanocrystalline metals 
such as Zn, Mn, Cu, and Fe are of great importance. The nanocrystalline 

metal sulfides were arousing extensive interest in the investigation of the 
optical, magnetic, and electrical properties [6–8]. They showed a wide 
range of applications in light-emitting diodes [9], optoelectronic devices 
[10], solar energy conversions, single-electron transistors [11], and 
fluorescent tags for biological imaging applications [12]. The nano
materials having manganese are attracting the researchers because of 
their applications in many areas of recent technologies. Manganese 
Sulfide (MnS) is a wide bandgap VIIB–VIA diluted magnetic semi
conductor, and it has magneto-optical properties [13]. 

Over the years, several protocols have been proposed for the prep
aration of metal sulfide nanocrystals across a range of composition, 
shapes, and sizes. The preparation of nanocrystals using the colloidal 
wet chemical route was a promising approach, and it was an inexpensive 
and simple method to synthesize such nanoparticles with good size 
distribution through optimizing various parameters [14]. One of the 
process parameters associated with the wet chemical method is reaction 
temperature, with the effect they impose upon the final MnS 
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 Abstract: Virgin Coconut Oil (VCO) was prepared from four coconut varieties viz., West Coast Tall, Arasampatti Tall, Deejay 
and Tiptur Tall. The Fresh-Dry methodology was optimized by three common variable parameters like temperature viz., 
30±1ºC, 35±1ºC, 40±1º C, 45±1ºC, Drying intervals viz., 24hrs, 36hrs, 48 hrs, 60hrs and fruit maturity like 10, 11, 12 and 13 
month old coconuts was taken to estimate the yielding efficiency of VCO .The yielding efficiencies are calculated from the 
four Coconut varieties by comparing the total percentage of Oil extracted from Soxhlet method. Among the four, the maximum 
yielding efficiency 95.33% was obtained in WCT Coconuts drying with 45º C. In the second process variable, where the 
maximum yield efficiency was showed that is 93.06% with 48 hrs drying. The third process variable showed the same 
maximum value of 93.06% as in second process variable by employing 12 month old coconuts The coconut varieties are taken 
in this research study, showed different yield composition of fatty acid profile especially the lauric acid percentage, which was 

T Coconuts were 
noted as 50.10%, 49.23% and 48.55% respectively.  
 
Keywords: VCO, yielding efficiency, Fresh-dry method, WCT, AT, DJ, TT. 

 
I. INTRODUCTION 

 
Coconut oil is commonly extracted from the kernel or meat 
of mature coconut harvested from the coconut palm. It has 
nourished millions of people throughout the world for 
generations. Those populations that use it as their primary 
source of dietary fat are remarkably free of cardiovascular 
disease and other common degenerative conditions (1). 
 
In Worldwide it is mainly cultivated in Philippines, 
Indonesia, India, SriLanka, Papua New Guinea, Thailand, 
Malaysia and Fiji (2). India occupies a predominant position 
of coconut production in the world. It is grown in 1.94 
million ha in 19 states and 3 Union Territories of our country 
producing 15730 million nuts with an average productivity 
of 8303 nuts per ha or 44.27 nuts/palm/year (3).It is mainly 
grown in the southern part of India (4). 
 
The four southern states especially Tamil Nadu, Kerala, 
Karnataka and Andhra Pradesh occupies  more than 90% 
area for coconut production (5).This Horticulture crop has 
gained national importance as food, oil seed, beverage crop 
and it is a major source of raw material for large numbers of 
agro  based Industrial units.  
 

Its yielding percentage will be varied in each phase and 
intervals (6).  
There are 50 more value-added products are obtained from 
coconut tree, which are used in domestic purposes as well as 
importing quality products (7). Coconut oil is utilized for 
various purposes including skin care, hair care, stress relief, 
weight loss, cholesterol level maintenance, 
immunomodulatory effects and cardiovascular uses (8). It is 
one of the primary sources of energy, in tropical countries 
like India, SriLanka, Philippines and Indonesia (9). Virgin 
Coconut Oil (VCO) 
produced through with or without the use of heat and without 
undergoing chemical refining (10). Codex gave a general 
definition for   which states that such oils are 
suitable for human consumption (11). It provides an 
alternative inexpensive source of energy to neurons of 
humans in the case of Alzheimer's disease; this was reported 
by (12). Also it is noticed that various fractions of coconut 
oil are used as drugs because, it contains many valuable 
components like vitamin A, E, anti-cancer polyphenols 
(ferulic acid, catechin, caffeic acid) and Phytosterols (13). 
Almost 50% of the fatty acid in VCO is in the form of lauric 
acid. This fatty acid has wide application as wide spectrum 
of antimicrobial substances against fungi, bacteria and 
viruses. Moreover, the fatty acid profile of coconut oil shares 
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Abstract 

The present paper focuses on the heroic deeds of the characters in the novel Sea of Poppies. The entire backdrop of the novel 

is Opium. Each and every character in the novel is related in the processing of Opium, Some of the characters in the novel face life 

threats and some comes under survival issues. Since the characters are destitute, they have no one to look on. In order to survive the 

characters boards the ship Ibis. The difficulties they face in the voyage, how they overcome the problems, the changes came over in the 

characters are discussed elaborately.   

Keywords 

Amitav Ghosh, Sea of Poppies,  Adventure,  Opium,  Migration, travel,  Protagonists, Positivity. 

Introduction 

 “... To strive, to seek, to find, and not to yield.” 

      Alfred Lord Tennyson 

 Amitav Ghosh is a keen observer about the impact of colonization in his country and is very careful in projecting the plight of the 

marginalized people of the post-colonial era in his novels. The author skilfully point outs the troubles of the marginalized characters. 

They usually have no one to look on, and have only a few to raise voice on behalf of them. These aspects are cleverly portrayed in his 

novels. The first novel of the ibis trilogy Sea ofPoppies(2008)  is a complete blend of a grand narratives of history which  is concerned 

more for the lives of men and women who are powerless, gives a new dimension in thinking about the past, culture, identity, love, fate, 

revenge, sex and friendship. The novel is divided into three parts as land, river and sea. The story takes place during the opium war 

when Britain used India to grow poppy seeds that were sold as opium to the Chinese to create a more favourable balance of trade for 

Britain. Through his magical narrative skill, the author takes the readers to Ganges and to Calcutta, where the poppies are grown and 

opium is processed. In India, there is a belief that fate rules mankind, so are the characters in the novel. By the magnetic pull of ibis all 

the major characters of the novel, despite differences of caste, colour and creed come to view themselves as ‘jahaj-bhais’ in the ship 

Ibis. 

The present article is focused on the heroic deeds of the marginalised and the doomed characters in the novel Sea of 

Poppies (2008) .The major historical occurrence which act as a setting to the plot of this novel is the transfer of indentured labour from 

India to work in the sugar plantations of Mauritius. Compared to the other two novels of the Ibis trilogy, in the present novel, the 

protagonists are given a strong advocacy. Their heroic deeds in the novel give a cinematic effect to the novel. The ship Ibis has a key 

role in uniting the characters. It provokes realisations about their lives and makes them leave their temporary fallback by the seaside 

and make them ready to stand as a changed, strengthened people off the shore. 

 Every incident, that happens in a human’s life mould and shapes his personality. In this novel also the characters faces many 

hardships in their lives, but how the characters react and face the problems in life is a lesson given to everyone who reads the novel. 

Though the novel is about post-colonialism and its effects on the people, it is enjoyable because of the strong will of the characters. 

When a person is tormented continuously for a long time, they have only three ways to come out, either they become hopeless or 

dejected or will stand against the problem or else will try to escape them from the situation. Disappointment is found in all sorts of life, 

but how to tackle is the biggest challenge in life. Similarly the characters in the novels are highly disappointed in their lives, but once 

they decide to move on, everything changes and gives them a way for a new life. Positivity and hope makes human beings survive in 

the world. The characters in the novel daringly design their life according to the changing situations. Ibis, the ship in the novel gives, a 

path, changeable and uplifting, nourishing and helpful. The ship stands as a representation not only of death, but for a new birth, not 

merely of peace but of violence. The ship holds the promise both of freedom and of enslavement. Its sparkling surface is inviting, and 

its height is mysterious and daunting.   

 The trilogy gets its name from the ship Ibis in which most of the main characters meet for the first time. The Ibis, starts 

from Calcutta carrying indentured labourers and convicts directed to Mauritius, but runs into a storm and faces a revolt. Two other 

ships are caught in the same storm the Anahita, a ship carrying opium to Canton, and the Redruth, which is on a botanical expedition, 

also to Canton. While some of the travellers of the Ibis reach their destination in Mauritius, others locate themselves in Hong Kong and 

Canton and get trapped up in events that lead to the First Opium War.       

 The novel portrays different characters from diverse cultures counting, Bihari peasants, Bengali Zamindar, Parsi 

businessmen, British traders and officials, and a mulatto sailor. As the sea accepts everything, the characters on board also readily 

accept them despite the colour, caste and creed. In addition to their native languages, the novel also brings in the readers to 

various pidgins as well as the original Chinese Pidgin English and variants spoken by the lascars. The novel has for the most part been 

well received. The novel Sea of Poppies is comprised of twisting narratives involving a village woman Deeti, an American sailor 
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Abstract 

The degenerative disease is a continuous process based on degenerative cell changes, affecting tissue or organs. Food makes body work, 

grow and repair. Antioxidants protect the body from damage caused by harmful molecules called free radicals. It plays a role in the 

management or prevention of some medical conditions, such as some cancers, muscular degeneration, Alzheimer’s disease and some 

arthritis-related conditions. Using the systemic random sampling technique, a total of 300 adult participants aged between 21- 59 years 

were selected. In hospital, disease conditioned adult patients were targeted, till the required number of participants were obtain. 

Nutritional and health status were assessed and then nutritional education was given to 25 adult men and 25 adult women. Pomegranate 

peel, orange peel, grapes seed and pumpkin seed were selected, shadow dried, powdered and then incorporated in breakfast recipes 

(idly, dosa, chapatti, putu) by an variation 5g, 10g, 15g and it was assessed by an thirty semi trained panel members. Nutritional quality 

and microbial count was analyzed to improve shelf life of antioxidant powders and the prepared recipes were popularized among the 

selected patient in order to control or  prevent the diseases. 

Key words: Degenerative diseases, Antioxidant, Nutrition 

1.Introduction  

In life span, adulthood is a stage and extends a significant period in an individual’s life for maintenance of their 

health and well-being. The degenerative disease is a continuous process based on degenerative cell changes, affecting tissue 

or organs. (Srilakshmi.B, 2015).Antioxidant is a substance that reduces damage due to oxygen, such as that caused by free 

radicals. Well-known antioxidants include enzymes and other substances, such as vitamin C, vitamin E, and beta carotene, 

which are capable of counteracting the damaging effects of oxidation. Antioxidants are also commonly added to food 

products ( Josh, 2017) . Antioxidants may play a role in the management or prevention of many medical conditions. 

(Kathleen, 2006). 

2. Methodology  

Ethical Committee 

The study was carried out after grants approval to the research proposal issued by the Institutional Human Ethics 

Committee of Avinashilingam University.  

 

 

2.1 Selection of locale and participants  

The area chosen for the conduct of the study were hospitals in and around Tirupur city in Tamil Nadu, due to the 

familiarity. Using the systemic random sampling technique, the target groups of adult participants of both genders were 

selected for the study. A total of 300 adult participants aged between 21- 59 years were selected randomly for the study. 

2.2 Assessment of Nutritional and Health status 

The nutritional and health status of the selected participants were assessed using anthropometric assessment such as 

height, weight, BMI, waist hip circumference. Clinical examination was carried out with the help of physician for the 

selected participants to identify the nutritional problems. For biochemical estimation,   secondary data were collected for 

the various blood parameters like hemoglobin, blood glucose level total cholesterol and blood count. Dietary assessment 

was done for a sub sample of the participants to assess the dietary intake. 

http://www.ijrar.org/






















Scanned by CamScanner



Scanned by CamScanner



Scanned by CamScanner



  

 
  Vol. 11 | No. 1 |219-227 | January - March | 2018 

       ISSN: 0974-1496 | e-ISSN: 0976-0083 | CODEN: RJCABP    

http://www.rasayanjournal.com 

http://www.rasayanjournal.co.in 

 

Rasayan J. Chem., 11(1), 219-227(2018) 

http://dx.doi.org/10.7324/RJC.2018.1111986 

MALACHITE GREEN DYE DEGRADATION USING ZnCl2 

ACTIVATED RICINUS COMMUNIS STEM BY SUNLIGHT 

IRRADIATION 
 

V. NirmalaDevi1, M. Makeswari2*and T. Santhi3 
1Department of Chemistry, JCT College of Engineering and Technology, 

Coimbatore-641105, Tamil Nadu, India. 
2 Department of Chemistry, Karpagam Academy of Higher Education,  

Coimbatore-641021,Tamil Nadu, India. 
3 Department of Chemistry, LRG Govt. Arts College for Women, 

Tirupur-641604, Tamil Nadu, India. 

*E-mail: makeshvu3@gmail.com 
 

ABSTRACT 
The degradation capacity of Malachite Green is tested with ZRCS using Sunlight irradiation by batch mode 

experiments such as the effect of pH, the effect of contact time, the effect of adsorbent dosage and initial dye 

concentration. The result indicates that the maximum degradation of Malachite Green is obtained as 85.30% at pH 6 

in 90 minutes. The optimum conditions for the degradation of Malachite Green dye are 40ppm initial dye 

concentration and optimum dose of the carbon is 0.2g. The isotherms and isotherm constants are described by using 

Langmuir and Freundlich isotherm models for the degradation of Malachite Green using ZRCS. The Langmuir and 

Freundlich Models are very well fitted with the equilibrium data. The value of qe is 16.6mg/g for Malachite Green 

on ZRCS. From the value of qe, it is fitted well with a pseudo first order kinetics. ZRCS could be used as an 

effective adsorbent in cationic dye degradation. 

Keywords: Ricinus Communis stem, ZnCl2, degradation capacity, Malachite Green, Adsorption isotherms, Kinetics. 
© RASĀYAN. All rights reserved 

 

INTRODUCTION 
Water is the most important compound for the survival of human beings, animals and plants. But the 

continuous increase in various activities by human beings like urbanization and industrialization is the 

main reason for causing pollution of water bodies.1,2,3 The aqueous streams are contaminated by dyeing 

process carried out in leather, paper, textile, printing, cosmetics and food industries.4 Discharge of the 

organic dyes into the environment cause serious problems such as Chemical Oxygen Demand, Biological 

Oxygen Demand, Increase of toxicity and human health issues.5,6,7 Malachite green is a basic 

triphenylmethane dye (C23H25N2Cl) used for dyeing of anionic fabrics bearing negative charge such as 

nylon, silk, acrylics and wool for a bright appearance.8 The structure of Malachite Green has amino group 

and chromophores with positive ions and it is soluble in water.  

 
 

Fig.-1: Chemical Structure of Malachite Green 
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Introduction 

One of the world’s most polluting industries is the textile-dyeing sector, which in Asian nations releases 

trillions of liters of chemically tainted wastewater. Each year, textile-dyeing industry gulps down trillions of 

liters of fresh water, together with massive amounts of chemicals. The untreated wastewater from those industries is 

then dumped into rivers that bring its toxic content to the sea, where it spreads around the globe [1]. Methylene blue 

(MB) is synthetic aromatic complex, used for many textile and dyeing industries. MB damages eye, on gasp causes 

headache, acute breathing problems, increases sweating and heart rate. On ingest causes abdominal pain, mild bladder 

irritation, dizziness, vomiting, stomach upset and frequent urination [2]. Malachite Green (MC) is a cationic dye, used 

for the textile, paper and leather dyeing industries. It has many medicinal values like antimicrobial in aquaculture to 

enlarge fish hatchery. It is also used as food coloring and additives in food processing units. In 1992, eating fish 

containing traces of malachite green as contaminants cause significant health hazards in human being was suggested 

by Canadian authorities [3]. In June 2007, the Food and Drug Administration (FDA) blocked the importation of 

several varieties of seafood due to continued malachite green contamination [4]. MC is injurious to eyes, skin, bones, 

and stomach. On ingestion causes anemia, diarrhea, infertility, abdominal pain and irritation to heart, kidney, stomach 

and lungs. It also reduces RBC count and raise WBC count, which delays coagulation of blood [5]. In particular, these 

dyes are synthetic aromatic compounds; which are highly toxic, carcinogenic or mutagenic to life forms [6]. The 

presence of even very low concentration of dyes makes water highly colored and aesthetically undesirable. Therefore 

colour should be removed from the effluent before they are discharged.  

Adsorption with activated carbon has been proved to be an effective and attractive process for the treatment of 

colored waste water. Countries like India; there is a need to search for a new class of cost-effective materials. In 

recent years attention has been focused on agricultural waste annually. There are numerous agricultural by products 

and residues have been proved to remove dyes from aqueous solution [7]. Identifying new, economical, highly 

effective and abundantly available material is still needed. 

Eichhornia crassipes (Water hyacinth) constitutes an important part of an aquatic ecosystem. The direct effect of 

Eichhornia Crassipes on freshwater bodies is its obnoxious smell. It kills the aquatic biota also and depletes oxygen 

completely from water streams. Water hyacinth as a very promising plant with tremendous application in wastewater 

treatment is already proved. Water hyacinth is used to treat wastewater from dairies, tanneries, sugar factories, pulp 

and paper industries, palm oil mills, distilleries, etc [8]. All the efforts of scientists and technocrats all over the world 

Abstract 
Adsorption is an ideal alternative technique to other expensive treatment options 

for removal of colour from wastewaters. In this study Eichhornia Crassipes, an 

aquatic weed was used as a raw material to prepare activated carbon by various 

methods according to the standard procedures. The effects of different system 

variables were studied in the batch tests using Methylene blue and malachite 

green dyes at different dilutions with the Eichhornia Crassipes carbon. In-order 

to develop an effective and accurate design for removal of dye, adsorption 

kinetics and equilibrium data are essential basic requirements. Results of the 

kinetic studies show that the adsorption reaction is second-order kinetic model. 

Elovich model and intra particular diffusion corresponding constants were 

calculated and discussed. Equilibrium isotherms were analyzed by Langmuir, 

Freundlich and Tempkin isotherms. The adsorption equilibrium data obeyed 

Langmuir, Freundlich, Tempkin isotherms. Desorption and use of desorbed datas 

has been obtained. 
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This study was carried with the objective to study and compare the quality characteristics of the biofertilizer made from the fish 
processing waste. Comparison of the microbial load of the soil alone, after the treatment of chemicals, organic fertilizer and biofertilizer 
made from the fish processing waste. Parameters like physical characteristics, nutrient composition, sensory qualities of few 
vegetables were studied. Biofertilizer grown vegetables got higher values for colour, pod length, pod weight and taste.  
KEY WORDS: Biofertilizer, fish processing waste, vegetables

INTRODUCTION               
Fish processing wastes generates considerable quantity of 
waste in the form of edible and non-edible byproducts. The 
major non edible byproducts arising out of fish processing 
waste include viscera, skin scales, bones and bone frames. 
Majority of the fish processing waste is unorganized hence 
facing disposal problems. These wastes are an important 
source of proteins and lipids and efforts are being made to 
recover these biomolecules. Of these bimolecules lipids, fish 
oils, squalene, vitamins, cholesterol carotenoids, protein 
hydrolysates peptides, amino acids, collagen, gelatin, 
enzymes can be recovered. The recovery of these 
components with potential biological activities and 
functionalities provides a means for value addition to the fish 
processing waste. There are so many applications with the 
fish processing wastes such as the biofertilizer, biopesticide, 
nutritional supplements for the animal feed, isolated 
enzymes are used for dehairing, deskinning, soap 
manufacturing, bioremediation, metal leaching, food 

preservation. In this paper we focus on the application of fish 
processing wastes as biofertilizer . 
Mostly all farmers are now gradually shifting back to organic 
farming in India, as extensive dependence on chemical 
farming has led to the depletion in soil fertility. In this context 
Tanusree (2011) opines that, organic farming is more 
economical to the farmer than chemical farming as it saves 
the cost of external inputs and utilizes the inputs present in 
the farm itself. Plant growth regulators are the organic 
chemical compounds which modify or regulate physiological 
process in an appreciable measure in plants when used in 
small concentrations. They are readily absorbed and move 
rapidly through tissues when applied to different parts of the 
plant. Either to, plant growth regulators have gained wide 
acceptance in many flower crops for optimizing the yield of 
plants by modifying growth, development and stress 
behavior. Hence, strategies such as application of organic 
manures along with foliar application of bioregulators are 
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Abstract In the present study a new PGPR formulation was optimized for the suitable carrier, pH and weather conditions towards the growth 
response of brinjal plants at 30 days and improving soil fertility. The effect of inoculation of different carrier based PGPR formulations on soil available plant nutrients, population size of PGPR and plant growth promotion of brinjal seedlings at 30 days 

-1, 648.26 
± 1.24 KgKha-1, 38.34 ± 1.32 KgPha-1, 15 ± 2 × 106cfu/g soil Nfb, 16 ± 3.61 × 106cfu/g soil Psb, 15.67 ± 2.08 × 106cfu/g soil Ksb, 
26.38 ± 0.56 shoot length, 8.22 ± 0.60 root length and 6.20 ± 1.50 number of leaves. H-PGPR was found to be effective on soil 
available plant nutrients; 578.28 ± 1.14 KgNha-1, 38.40 ± 1.28 KgPha-1, 648.32 ± 1.20 KgKha-1, population size of PGPR; 15.67 ± 2.08 Nfb, 16.67 ± 3.22 Psb, 16.33 ± 2.52 Ksb (106cfu/g soil) and plant growth promotion; 26.62 ± 0.85 shoot length, 8.24 ± 0.68 
root length and 6.60 ± 0.55 number of leaves at pH 7.0. Significant result was observed with H-PGPR on summer season when 
season at pH 7.0 and humus as the carrier. 
Keywords: carrier, pH, PGPR, Humus, biofertilizer 
1. Introduction Biofertilizers plays an important role in developing an 
integrated nutrient management system, sustaining 
agricultural productivity with low environmental impact [1, 2, 
16]. By using biofertilizers, it is possible to obtain a crop 
productivity similar to that obtained with other fertilizers but with a significant reduction of their use.  
Generally PGPR may face competitive conditions once 
introduced into the soil that significantly reduce their plant 
growth promoting traits [4]. Therefore the efficiency of a 
specific biofertilizer may differ greatly under different agricultural soils [7]. To avoid such problems, the farmers 
should consider some factors such as soil pH, season, carrier 
substrate etc. before using biofertilizers for getting improved 
crop productivity. 
Any type of PGPR formulation, able to maintain its biological 
activity at an adequate level uptoatleast one season is the main factor assuring its efficiency [5]. Therefore formulation of an 
inocula with a particular carrier in order to protect the cells 
during storage and transport and enhancing the persistence of 
the inocula in soil, plays an important role in determining the 
efficiency of biofertilizer [17, 24]. Different carriers exhibits 
specific positive effects and drawbacks, thereby affecting the overall quality of the biofertilizers [16, 10, 11]. Carrier based 
biofertilizer technology makes use of a large number of 
carriers including charcoal, wheat bran, peat, press mud, 
lignite, vermiculite etc. [9, 13]. But still researches are going on 
to explore cheap, easily available and efficient carrier for a 
biofertilizer to perform successfully. Soil pH has been reported to be the most important predictor 

of microbial population structure at the ecosystem in which 
higher density associated with neutral soils [22]. It affects the 
colonization potential and efficiency of all the microorganisms 
included in biofertilizers. 
This research was conducted to determine the suitable carrier 
substrate, pH and weather condition for the proposed PGPR formulation towards the growth response of brinjal plants. 
 
2. Methodology The PGPR formulation was made with N fixing, P and K 
solubilizing strains of bacteria (Azotobacterchroococcum, Pseudomonas putida, Burkholderia cenocepacia and 
Pseudomonas fluorescence). These strains were isolated from 
various agricultural fields in Kerala by dilution plate 
technique in selective media [8, 20, 12] and identified by 
16srRNA Sequencing. The given PGPR formulation was 
optimized for the suitable carrier substrate, pH and weather conditions. The growth response of brinjal plants, soil 
available plant nutrients and soil microbial load were 
monitored at 30 days of treatment. 
 
2.1. The carrier substrate The PGPR Mix prepared in different carriers were tested for their efficiency in promoting brinjal plant growth. The carrier 
materials used were talc, humus and coir pith. This experiment 
was conducted in summer season (April 2015) at a pH 
between 6.5-7.0. Six treatments (control, reference strain, 
humus based PGPR Mix, talc based PGPR Mix, coir pith 
based PGPR Mix and chemical fertilizer) were made with 5 replications. Medium size grow bags were filled with garden 
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