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Aim and Scope  

olistic Thought, a multi-disciplinary annual journal, publishers 

problem oriented, empirically-grounded analytical research 

papers, theoretical and philosophical essays, policy discussions in the 

field of both natural and social sciences, in as technical language as 

possible. Original articles will be published either as papers or reviews 

after review process. The journal also publishers essay in the field 

humanities and the languages. Holistic Thought fosters cross-

disciplinary approach in research, seeks eminent scholars, serious 

researchers as well as innovative young writers as its contributors.  
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Editor’s Message  

Dear Readers, 

olistic Thought is a non-profitable peer reviewed multidisciplinary 

research journal published yearly by Sree Narayana College, Kollam 

and is devoted to all aspects of findings and research associated with 

multidisciplinary concept which covers areas of science, language, 

literature, art, history and culture. It gives us immense pleasure to publish 

the Volume 19 Issue 1 of Multidisciplinary Journal of Holistic Thought 

during this though time of pandemic. In this current publication, papers 

are published within the areas of Science, Social Science, Literature, 

Computer Science and Arts. In an era of increasing academic engagement 

that includes several disciplines under one roof, it is imperative to 

understand the nuances of multidisciplinary research to engage with 

academia. The current COVID 19 epidemic, natural disasters (Floods), and 

human-induced crisis scenarios throughout time and space have presented 

both obstacles and possibilities to recover, re-strategize, and reinvent how 

each global citizen reacts to and lives through these events.  

The current position of the world is very critical in this scenario as no one 

knows exactly about the transmission of the virus and how it might be 

stopped. To solve this humanity’s biggest challenge, research must 

embrace multidisciplinary collaboration and we can hope for an effective 

scientific vaccine through this scientific approach. With this sudden shift 

away from the classroom in many parts of the globe, some are wondering 

whether the adoption of online learning will continue to persist post-

pandemic, and how such a shift would impact the worldwide education 

market. The current journal issue exposes our readers to new and diverse 

disciplines, concepts, thoughts or perspectives. Even in this though 

situation of lockdown, the college is able to publish this volume of Holistic 

Thought journal. Once again, congrats to all the contributors of the journal 

who made this a reality. We strongly believe that the world will survive 

this pandemic soon with greater punch.  

 

Dr. R. Sunilkumar                                  Dr. P. Nikhil Chandra 

(Chief Editor)                                                                (Associate Editor) 
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Fire Force Management with Fire Alarm Using 

Machine Learning Techniques 

Lekshmi Surya S. L. 

 Department of Physics with Computer Application,  

Sree Narayana College, Kollam, Kerala, India.  

e-mail: lekshmisnc2020@gmail.com  
 

Abstract: 

The role of the Fire Force Management System with Fire Alarm is to take 

action depending on the anticipated fire scenario, building and use type, 

number and type of occupants, and criticality of Contents and mission, 

these systems can provide several main functions. First, they provide a 

means to identify a developing fire through either manual or automatic 

methods and second, they provide alerts and notifications. Another 

Common function is the transmission of an alarm notification Signal to the 

fire department of other emergency response organization. 

The first step to halt a fire is to properly recognize the incident, uplift the 

inhabitant alarm, after that notify accidents response professionals. This is 

often the function of the fire detection and alarm Systems. Here Artificial 

Intelligence and Machine learning are implemented for the scientist user. 

This user deals with the detection of fire based on the images generated 

with surveillance camera set across the state. The whole functionality is 

split to five users such as Admin, Fire Officer, Data Scientist, Public and 

Surveillance Camera. 

Keywords:- DFD,CFD, SURVEILLANCE CAMERA,MENU TREE 

Introduction 

A key aspect of fire force management system with fire alarms using 

Machine Learning techniques is to identify and develop fire emergencies 

in a timely manner, and to alert the fire emergency organizations. This is 

the role of the fire force management system with the fire alarm system. 

First, they Provide a means to identify a developing fire through either 



Holistic Thought  Volume: XIX No.1 2020-2021 

 2   

manual or automatic methods and second, they Provide alerts and 

notifications. Another Common function is the transmission of an alarm 

notification Signal to the fire department of other emergency response 

organization. They may also shut down electrical, air handling equipment 

or special process operations, and they may be used to initiate automatic 

Suppression systems. This section will describe the Basic aspects of fire 

detection and alarm system 

The first step to halt a fire is to properly recognize the incident, uplift the 

inhabitant alarm, after that notify accidents response professionals. This is 

often the function of the fire detection and alarm Systems. The public can 

register and add issues related to this department. Admin will be taking 

care of the overall administrations. Here Artificial Intelligence and 

Machine learning are implemented for the scientist user. This user deals 

with the detection of fire based on the images generated with surveillance 

camera set across the state. This proposed System ensures maximum 

security through various advanced methods in Artificial Intelligence. 

Admin, & Fire officer, Public, Data Scientist and Surveillance camera are 

the modules included in this work. 

Existing System:- 

The existing system is a manual entry for each user. so here each user 

needs to carried out in the hand written registers. It will be tedious job to 

maintain the record for the users. The human effort is more here. The 

retrievals of the information are not as easy as the records are maintained 

in the hand written registers. This application requires correct feed on 

input into the respective field suppose the wrong inputs are entered, the 

application resist to work. So, the user finds it if any error occurred. 

Proposed System:- 

To overcome limitation of this existing system, the proposed system is 

evolved. This project aims to reduce the paper work and saving time to 

generate accurate results for each user. The system provides good user 

interface. The best results can be generated by using this proposed system. 

As the development is done in PHP and Python there are no hidden costs 

in the process. In the backend the systems use MySQL database server. 
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Context Level DFD (Level 0) 

 

Figure.1 Context Flow Diagram 

 

Level 1 DFD – ADMIN 

 

 
 

Figure .2: Data Flow Diagram for Admin
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 Level 1 DFD – DATA SCIENTIST 

 

 
Figure 3: Data Flow Diagram for Data Scientist 

Level 1 DFD–FIRE OFFICER 

 

 
 

Figure 4: Data Flow Diagram for Fire Officer 
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Level 1 DFD – PUBLIC 

 

Figure 5: Data Flow Diagram for Public 

 

 

Level 1 DFD – SURVEILLANCE CAMERA 

 

 
 

Figure 6: Data Flow Diagram for surveillance camera 
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Figure 7: Structure Chart 

 

 
 

Figure 8: Menu Tree 
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Module Description 

Modules 

The Fire force management system with fire alarm is divided into 5 

modules. The 5 modules included in this system are 

1. Admin Module 

2. Fire Officer Module 

3. Data Scientist Module 

4. Public Module 

5. Surveillance camera Module 

Each module specifies the functional requirement of the system: 

1. Admin Module 

 Add Place 

 Reject Public 

 View Alerts 

 View Complaints 

 View Maps 

2. Fire Officer Module 

 View Alerts 

 Add News 

 Confirm Prediction 

 View Public Information 

 Add Activity 

3. Data Scientist Module 

 Send Alerts 

 View Images 

 Send & view student complaints 

 Upload Fire Detected Place 

 Make Predictions 

4. Public Module 

 Add Information 

 View Contact Information 

 Add Complaints 

 View Public Information 

5. Surveillance Camera Module 

 Upload Images 
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Conclusion 

This work has been developed with much care and free of errors and at the 

same time it is efficient and less time consuming. The purpose of this work 

was to develop a web application for making fire force management easier 

and detecting fire in a faster and more efficient way. 

This work helped me in gaining valuable information and practical 

knowledge on several topics like designing web pages using html and 

CSS, usage of responsive templates and management of database using 

My SQL. The entire system is secured. Also, the work helped me 

understanding about the development phases of a software and the 

software development life cycle.  

There is a scope for further development in this work to a great extent. A 

number of features can be added to this system like real time monitoring 

of fire engines in an area. 

Future Enhancement 

This website involves almost all the features needed for a fire force 

management system with fire alarm. The system is designed in such a way 

that future expansion or modification can be easily implemented. The 

future implementation will be providing a fire engine tracker which will 

be available all over the state. 

 

 

Camera Page 
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Officer page 

 

 

Scientist Page 

 

 
 

User Registration 
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Fire Alert 
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Gender Disparity among Marginalised 

Community: A Study of Marine                            

Fisherfolk in Kerala 

Rahi T. B. 

Department of Economics 

Sree Narayana College, Kollam 

e-mail: rahianayara@gmail.com 

Abstract 

Human rights are rights inherent to all human beings, regarding of race, sex, 

nationality, ethnicity, language, religion or any other status. Human rights 

include the right to life and liberty, freedom from slavery and torture, 

freedom of opinion and expression, the right to work and education, and 

many more. Everyone is entitled to these rights, without discrimination. 

These rights are interrelated, inter dependent and indivisible. It means that 

the improvement of one right facilitate the advancement of other rights. Also, 

human rights are inalienable; they should not be taken away, except specific 

situations and according to the procedure established by law. The present 

study focused on the Socio economic status of fisher women and the 

problems faced by them in Kerala. 

Key words: Fisher folk, Marginalisation 

Introduction 

The human rights are those minimal rights which are available to every 

human being. Women and girls rights are human rights. They cover every 

aspect of life-health, education, political participation, economic well-

being and freedom from violence, among many others. Women and girls 

are entitled to the full and equal enjoyment of all their human rights and to 

be free from all forms of discrimination- this is fundamental to achieve 

human rights, peace and security, and sustainable development. The 

protection and promotion of human rights is the first responsibility of 

governments. Achieving gender equality and empowering all women and 
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girls is one of the sustainable goals of the United Nations (UN) Sustainable 

Development Goal 5 (SDG 5). The UN recognizes ending discrimination 

against women as not only a basic human right but as a necessary 

condition for a sustainable future. It is very evident that significant 

progress toward gender equality and women’s empowerment has 

happened in the past four decades. However, as a global community, we 

are still far away from being a gender-equal world. India is ranked 140th 

among 156 countries in the World Economic Forum’s Global Gender Gap 

Report 2021. Further, the Gender Inequality Index (GII) also offers a 

picture of gender disparities in India in sectors such as health, 

empowerment and the labour market. As per the 2011 census, the ratio of 

women to men for Kerala is 1,084, which is high compared to the national 

figure of 940. Women constitute 52 per cent of the total population in 

Kerala. Children aged 0-14 years represent 23.44 per cent of the total 

population in Kerala, 48.91 per cent of whom are girls. In contrast to the 

national average of 11 per cent, 22 per cent of all households in Kerala are 

female-headed. In recent years there was an increase in women’s 

employment in Departments such as Police and Excise. In 2017, 605 police 

constables were recruited (including a police battalion of women, 

commanded by a woman commandant) and another 154 were recruited in 

2018. In Excise Department, 133 women were inducted for patrolling in 

2018. After the pandemic substantial recruitment of health workers has 

been occurred, large number of the new health workforce being women. 

Objectives 

To study the status of Fisher women and the problems faced by them in 

Kerala 

To identifies socio-economic background of fisher women in the study 

area 

Methodology 

The study has made use of empirical and analytical approaches. Both 

quantitative and qualitative techniques were used in the collection and 

analysis of data. Information had been gathered from secondary sources 

and primary sources and by interviewing the target groups. The secondary 
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data comprises books, journals, articles, government publications and 

websites. Primary data collected from 290 fisherwomen from 

Thiruvananthapuram district. Out of this 190 samples were selected from 

Anchuthengu, and 100 samples from Vettukad in Thiruvananthapuram 

District. Simple random sampling techniques were used for collecting data. 

Development economists discovered that despite a common national 

strategy for the development of the whole economy, India was witnessing 

differential development at the regional levels. In this matter the case of 

Kerala has been unique. This was a state which achieved a high physical 

quality of life as reflected in birth rate, death rate, infant mortality rate 

expectation of life at birth, literacy rate, sex ratio and infrastructural 

development (Nair, 1993). Kerala baffled development economists with its 

high quality of life coexisting with low per capita income, high level of 

unemployment, a virtually stagnant production base and a level of 

nutrition/calories intake much lower than the standard norms prescribed 

by the Indian Council of Medical Research. 

Problems faced by Women in Kerala 

India is a country where women are given the status of a goddess. 

However, the problems they have to face just show the opposite of this 

concept. On hand they worship them as goddessesand on the other; they 

abuse them endlessly and consider them inferior. Indian women always 

had some problem or the other to face in society. People evolved and so 

did the problems; they did not go away but changed from one to another 

In the early days there were severe issues like the Sati, no widow 

remarriage, devadasi system and more. While most of them are not 

prevalent now, there are new issues that women face. They may be not the 

same but they are still as severe as the early ones. They hinder the growth 

of a country and make the women feel inferior. Violence against women is 

a very grave issue faced by women in Kerala. It is happening almost every 

day in various forms. People turn a blind eye to it instead of doing 

something. Domestic violence happens more than that. There is also 

dowry related harassment, marital rape, genital mutilation and more. 

There is the issues of gender discrimination. Women are not considered 
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equal to men. They face discrimination in almost every place whether at 

the work place or at home. 

Gender Disparity 

Many studies reveal that both professional and non-professional women 

experience heavy stress due to gender bias. Although women have proved 

the best of their abilities in various fields of work at par with men, they 

still continue to have a grip over their household responsibilities. In spite 

of their hard work, women have been given second importance in their 

field of work. Patriarchy and gender inequality in society is the main cause 

of women’s deprivation by way of health, food and nutrition, more 

susceptible to mortality and contributing to unbalanced male female ratio 

as well as in the sphere of education, employment, wages and that of 

political representation. Women are treated by men only as consumers, sex 

objects or reproductive machines as a result of which their status in the 

family and society has been demoted. Subsequently this has led to 

increasing violence and denial of human rights, liberty, equality, justice. 

The patriarchal family system that prevails in India gives more rights and 

authority to the male enabling them to enjoy more power over the female 

in the family. Women are considered inferior, secondary individuals to 

men. So they are suppressed, oppressed, harassed, subjugated and 

deprived of even their basic rights till date. Atrocities and crimes are 

committed against them by their own family members. They used to face 

innumerable problems in their post married life for their family in 

different dimensions such as a bride due to no or less dowry, as a wife not 

bearing a male child, as a widow responsible for her husband’s death. 

Above all if they are working women, they are expected to accomplish all 

the activities from dawn to dusk to satisfy needs of all family members. So 

though women play a key role in the socio economic development of a 

country yet they are discriminated against almost in every walk of life 

right from the very earliest stage. 
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Dual Responsibility 

Women’s attitude towards their stereotyped (traditional) role is rapidly 

changing and their participation in different job sectors is increasing 

alarmingly due to low economic condition of family, advancement in the 

field of women education, granting of more liberty, rights and privileges 

to women. Managing both the family and job responsibility on the part of 

the women today are quite tough and challenging. It is very difficult for 

them to carry dual responsibilities at home and the workplace. It creates 

psycho-socio problems both in the family and professional field; despite 

the fact that it provides economic security. Thereby it had done more harm 

than good for which women are experiencing stress and frustration in life. 

Illiteracy and Traditional Belief 

Illiteracy and traditional beliefs and practices of family have prevented a 

great majority of women from access to health care and knowledge about 

their rights and privileges resulting high rate of maternal mortality and 

morbidity. In our society male members of the family are supposedto eat 

fresh and nutrition’s food in comparison to women because either they are 

the earning member or head of the family or they are supposed to be more 

important than female members. The high mortality rates among women 

as revealed by maternal death due to anemia, toxemia, hemorrhage and 

abortions indicate that women health in general and reproductive health 

in particular are neglected due to her illiteracy and ignorance about her 

health and balanced diet. Healthy women produces healthy child but from 

analysis of data of various studies it is observed that nutrient intake is 

significantly less among illiterate pregnant women. Illiteracy limits 

women’s ability to earn money and participation in decision making in the 

male dominated families. Statistics shows that higher the female literacy 

level, lower is the fertility rate and birth rate. Maternal mortality are 

normally higher in states with a low literacy. Illiteracy and low 

educational status result in lack of information, knowledge. There is a 

saying that if you educate a boy you educate an individual but if you 

educate a girl you educate a family. 
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Social Stigma and Poverty Condition 

Crime and violence against women are on the rise. This is only due to social 

stigma that women are weaker section of society. Poverty condition compels 

the poor women to sell their minor girl like commodity and give away their 

grown-up daughter into slavery to another family to perform household 

activities. They are subject to victim of STD. (Sexual Transmitted Disease) 

AIDS due to unprotected sex as they are able to protest. Due to financial 

constraints and acute poverty, young girls are often lured away by middle 

men and brokers with a false promise of being offered alluring jobs. In the 

process they are after cheated with sexual harassment which ultimately ends 

up in dubious condition. Lack of family and society support and 

consciousness of moral values create problems with the in-laws, dowry and 

torture for women. Lack of self confidence is the main cause of women 

problem. Women themselves are willing to aberrate the female sex. They are 

interested to participate in obscene picture and advertisement and wearing 

indecent and provocative clothes. They are quarrelling with parents for the 

dowry. They are creating conflict with in-laws instead of co-operating with 

them. The feeling of helplessness and frustration in women regarding their 

own problems must be taken care of without delay. Both the family and 

society should work together to eliminate such problems and give a woman 

the much needed self confidence and self respect. However during these few 

decades, industrialization, urbanization, westernization and spread of women 

education have brought about drastic changes in women’s, lives but still they 

are facing multifarious and multidimensional problems. Despite so much hue 

and cry in the whole world for equal treatment of-both men and women in 

every aspect of life we are still lagging behind in achieving the goal. 

Marginalized sections are a group which has remained for long totally 

excluded from the mainstream population and isolated and deprived of 

opportunities and facilities of life, right from ancient times. Fisher folk, 

being an occupational category belong to the marginalized group, steeped 

in illiteracy and living far removed from the mainstream population. 

Fisheries sector is an informal sector, fisheries plays a crucial role in the 

economic development fishing occupies an important role in Indian 

economy as it is a source of food protein, its major revenue of 
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employment, and recent years, it’s become a major export industry. The 

role that women play in developing societies in preserving the social and 

cultural ethos intact can hardly be overemphasized. The responsibility of 

providing stable sustenance rests primarily with womenfolk. While men 

usually work outside the home as bread winners, women are considered 

the homemakers even if circumstances and opportunities warrant that 

they work outside the home for a living (Kurien, 2000). We intend to 

highlight the differing roles played by women in the fishing households 

and women in the fish consuming households in Kerala. Both play crucial 

roles in livelihood and food security. 

Women in Fishing Communities 

Women play an indispensable crucial role in maintaining the social and 

cultural foundations of the fishing communities in Kerala. In a multi-caste, 

multi-religious society these roles take varying socio-economic and cultural 

expressions. One common and strong taboo relates to women’s involvement 

in actual fishing. This is considered to be ‚polluting‛ and consequently 

women in the fishing households never go to sea. The closest they may get 

to it will be for gathering shells and cockles on sea fronts with rocky fringes 

(Kurien,2000). The women of the Muslim Mappila fishing communities of 

the northern region are largely confined to their roles as mothers and 

providers of the basic needs of the family within the four walls of the home. 

Very gradually, with increasing education and greater socialization they do 

involve, to a limited extent, in some post-harvest activities in the villages 

(Mathur, 1977). The Hindu Araya fisher folk and the Christian Mukkuva 

fisher folk permit their women participate in the economic activities relating 

to fish processing, buying and selling in distant markets (Ram, 1991). 

The fisherwomen play an important role in the terms of their involvement 

in fish related activities such as fish vending, fish drying, prawn peeling, 

sorting, grading, packing and net making. About 46.35 per cent of women 

are involved in marine fishing activities and 49 per cent of them are 

involved in inland fishing activities. 
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Socio-Economic Profile 

Kerala which has a high number of fishermen population, is a state in 

which all the three major religions have significant presence. Fishing is 

considered in Kerala an occupation of backward communities. The family 

characteristics of the samples in the study areas may now be examined. 

Family background is an important variable determining the income 

earning capacity and the consumption pattern of households. They have 

also an important place in determining the standard of living, educational 

level and health status of the population. Family size has an important 

determinant of the health status of an individual. The study reveals that 

there exists joint family system among the Coastal population. How many 

persons can be accommodated under a roof is a legitimate question to 

address in the case of marine fishermen community, the housing 

conditions of whom are reported as alarmingly congested. Marine Census 

of CMFRI in2005 and HRDC report 2009 reveals that the household size of 

coastal population is higher than the total population. 

The higher household size of fisher folk implies two things. One, the 

possibility of higher birthrate or fertility rate than the state’s total 

population: and two, due to the non availability of land for new houses 

within stipulated distance from the shore and also because of financial 

reasons to build new houses, the congestion in already existing houses go 

on increase with family formation. 

Educational Status 

Education plays an important role in every phase of life as it enhances 

informed choices regarding issues in life especially health seeking. 

Education to women has a major impact on health and nutrition. This is a 

common say, ‚if you educate a man, you educate an individual, if you 

educate a woman, you educate a family‛. Studies reveal that literacy has a 

direct impact on nutritional status of women. The main dietary intake of 

food and nutrients increased with increasing educational level. Ignorance 

is the most important factor underlying malnutrition. The level of 

education affects the status of women. Literacy of women plays an 

important role in reducing fertility and child mortality. Literate women 

tend to marry at higher age and thus the age of marriage increases. Thus 
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education of women has significant impact on demographic process. 

Kerala’s effort in making basic education facilities accessible to large 

majority of the people is well known. Primary and even upper primary 

schools exist in close proximity to all the fishing villages. Literacy 

movements in Kerala shows an increase in literacy rate of the general 

population 

Occupational Profile 

The economic condition of a household mainly depends on the 

occupation, level of employment and income of the working members of 

the household etc Poor quality of life is a reflection of low and unsteady 

income and nature of work. There is a reciprocal relationship between 

health and wealth. Financial difficulties foster poor health. Expenses 

involved in meeting treatment make the lower income group to forego 

treatment. The income stated by the fisher women need not be accurate. 

There is a tendency among women, especially the poor, to high light their 

poverty. However by cross checking with the amount they spend on food, 

medicine, etc, the approximate income was derived at. It was revealed that 

79.1per cent of them had an average monthly income of more than 

Rs.12000. 

Conclusion 

Fish vending is a traditional occupation that has been a means of 

livelihood for thousands in India, with the majority of fish vendors being 

women. Fish vendors engage in their trade in various ways: they procure 

their fish directly from landing centers, where they participate in daily 

auctions of the catch; they buy from traders and merchants; or they buy 

from the wholesale markets of resale at retail/local markets. Vendors also 

carry out value addition by sorting, grading, cleaning and icing the fish. 

Women are thus the primary players in processing, marketing and selling 

the catch. After the fish has landed, it is the women who take charge of the 

catch and sell the fish for money and food, contributing to household 

incomes and food security, and to the local economy. Their labour is, 

however, often not recognized. Fish vendors operate as an important link 

between producers and the final consumers, making fish available to 
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consumers, making fish available to consumers in urban and remote rural 

areas, and enhancing food security in tangible, but unrecognized ways. 

Women have always played an important role in the fishing industry by 

way of taking care of many of the shore based activities after the fish is 

landed. These include handling of fish; salting, drying, marketing etc. 

increasing entrepreneurial activities in post harvest segment of fisheries 

for women may provide more and more employment opportunities. 

Women fish vendors also play an important role in the development of the 

economy. Fisherwomen should be provided adequate knowledge and 

training on awareness of natural disaster and its management. If India’s 

fisheries sector to be satisfactory sustained then fisherwomen 

empowerment, both socially and economically is essential. Hence skills 

and use of appropriate technology will enable them to empower socially 

and economically. 
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Abstract 

Ca (II) and Ce(III) complexes of curcumin have been prepared from the 

metal chloride salts and commercially available curcumin in presence of 

pyridine catalyst. The prepared complexes were characterized using 

Infrared and UV spectroscopy. Anti-bacterial study of the synthesized 

complexes indicated that all the complexes possess antibacterial activity 

and particularly the Ce (III) complexes possess better anti-bacterial activity 

than the pure ligand against the gram negative bacteria Salmonella 

typhimurium. 

Introduction 

Curcumin, a major constituent of turmeric exhibits great promise as a 

therapeutic agent, and is currently in human clinical trials for a variety of 

conditions, including multiple myeloma, pancreatic cancer, 

myelodysplastic syndromes, colon cancer, psoriasis and Alzheimer's 

disease. The unique charge and bonding characteristics facilitate 

penetration into the blood brain barrier superior to other known non-

steroidal anti- inflammatory drug (NSAID). Curcumin is a free radical 

scavenger and hydrogen donor, and exhibits both pro- and antioxidant 

activity [1].  

Under physiological conditions (pH > 7.2),∼90% of curcumin degrades 

within 30 min into several products, namely, trans-6-(4′-hydroxy-3′- 

methoxyphenyl)-2,4-dioxo-5-hexanal, ferulic acid, feruloylmethane, and 
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vanillin. It is also susceptible to degradation on exposure to light. 

Curcumin also suffers from its poor bioavailability besides being 

susceptible to degradation in light. A more facile and convenient way to 

enhance the solution stability without compromising its therapeutic 

efficacy is binding to a metal ion. Binding of Curcumin to a metal ion via 

its β-diketone moiety significantly reduces the tendency of a Curcumin to 

undergo hydrolyses in aqueous medium, which could result in an 

improved therapeutic efficacy. By the suitable choice of the metal and the 

ancillary ligands in a ternary structure, the complex can be directed to 

targeting cancer cells without effecting the normal cells [2]. 

Antimicrobial studies of few metal complexes of Curcumin were already 

reported. A copper Curcumin  was  found  to  be  useful  for  the  

development  of  a  vaginal gel against viral infection. Also notable is an 

early report  the  inhibition  of  an HIV-1 and HIV-2 proteases and several 

Curcumin boron complexes. Antiarthritic/antirheumatic activity has been 

reported for vanadyl and gold complexes of curcumin. Reports were 

available on synthesis of Fe (II),  Zn(II),  Ni(II),  Cu(II),  Co(II)  and  Mn(II) 

complexes of curcumin and their extended applications [3].  

Literature review suggests that there is great scope in curcumin metal 

complexes study in biomedical field. Based on the above mentioned 

literature review, we have selected Ca(II) and Ce (III) as the metal ions for 

complexation with the commercially available curcumin. The prepared 

complexes were characterised using FT-IR and UV spectral analysis. Also 

antibacterial studies of the prepared complexes were done against the 

gram negative bacterium Salmonella Typhimurium as the pathogen. An 

attempt was also made to correlate the various characterisation results 

with the antibacterial activity. 

Experimental procedure 

Materials: Commercial curcumin (96%) was purchased from Sreekumar 

Laboratory  Supplies,  Kollam. DPPH was purchased from Sigma-Aldrich . 

The  metal  salts,  used  for  the synthesis of curcumin metal complexes are 

Calcium chloride (CaCl2),  silver  nitrate (AgNO3) and cerium 

chlorideheptahydrate(CeCl3.7H2O) were purchased from S.D. Fine Chem. 

Ltd,.Pyridine(Analytical Grade, Merck)is used in catalytic amount during 
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the synthesis. Solvents were purchased from S.D. Fine Chem. Ltd. 

Synthesis of curcumin metal compexes 

Preparation of Curcumin-Ca Complex: The complex was synthesized by 

mixing curcumin with calcium chloride at a molar ratio of 1:1 in ethanolic 

solution. The ethanol solution of curcumin(0.54 m mol) and  the  metal  

salt  of  CaCl2  (0.54 m mol)  were  prepared separately and  to  the  

curcumin  solution  catalytic amount  of  pyridine  was  added followed by 

metal salt  solution  with  constant  stirring  on  a  magnetic  stirrer. Stirring 

was continued for 4 hours. The metal complex  precipitated  was filtered  

and  washed several times with cold ethanol to remove the residual 

reactant and dried. The complex was also synthesized by mixing curcumin 

with calcium chloride at a molar ratio 3:1 in ethanolic solution.  Following 

similar procedure Curcumin-Ce complex was also prepared.  

Antibacterial assay of curcumin and metal complexes The  disc  diffusion  

technique  or  Kirby-  Bauer method was followed in the present 

investigation which is  the  most  preferred  to  follow antibacterial activity 

against rapidly growing organism. These studies were performed in 

CEPC, Kollam. Culture of Gram negative bacteria Salmonella 

Typhimurium was obtained from CEPC , Kollam. Detailed  procedure  is 

provided below. 

1. Test organisms: Test organisms were collected from Institute of  

Microbial  Technology, Microbial Type Culture Collection Centre, 

(IMTECH), Chandigarh. The bacterial stains were maintained on 

their respective medium in the slants at 2-80C. 

2. Preparation  of  Muller  Hinton   Agar   (MHA): Muller   Hinton   Agar 

(MHI) medium was  used  for  bacterial  culture. MHA  was  prepared  

and   sterilized   at   1210C for  15 minutes.  After  sterilization,  required  

volume  of   the   medium   (20ml)   was poured in a sterile petri dishes 

and allowed to solidified. 

3. Inoculam preparation : Use pure culture  as  inoculam.  Selected  3-4  

similar  colonies  and transferred them in to about 5ml of  suitable  

broth  such  as  Tryptone Soya Broth  (TSB), incubate at 370C for 2-8 

hours till light to moderate turbidity develops. 
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4. Method of Inoculation: Filter paper disc diffusion technique was 

applied for determining antibacterial activity. Dipped a  sterile  non-

toxic swab on a wooden applicator into the standardized inoculam  

and  rotated  the  soacked  swab  firmly  against  the upper side wall 

of the tube to express  the  excess  fluid. Streaked  the  entire  agar  

surface of the plate with the swab three  times,  turning  the  plates  at  

60  angle  between each streaking. Allowed the inoculam to dry for 5-

15 minutes with lid in place. 

5. Drug (5 mg)(curcumin and its complexes) was dissolved in 10 mL 

DMSO (1%) to make concentrations of 0.5 mg/mL. Apply the disc (Hi 

media  sterile  6mm  disc)  impregnated with the  sample,  

approximately  30µl,  using  aseptic  technique. Then  placed  the  

disc  with centres at least 24mm apart. 

6. Incubated immediately at  370C  and  examined  after  16-18  hours  

or  later  if  necessary. Measure the zone showing complete  

inhibition  and  record  the  diameters  of  the zones to the nearest 

millimetre. 

Results and Discussions 

Curcumin metal complexes of Ce and Ca (1:1 and 3:1) prepared were 

characterized using FT-IR spectroscopy. Antibacterial studies were also 

performed with the prepared complexes. Observed colour and yield of the 

complexes calculated based on the amount of metal precursor taken is 

presented in table 1. 

Table 1: Observed colour and Yield of the prepared complexes 

Ligand: Metal Ratio Colour Yield (%) 

Cur-Ce1:1 Red 80 

Cur-Ce3:1 Red 78 

Cur-Ca1:1 Yellow 85 

Cur-Ca 3:1 Yellow 81 
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Optical photographs of the complexes were shown in Fig. 2. Both the 

complexes were found to be completely soluble in organic solvents like 

DMSO, DMF etc. 

-  

Fig.2 Optical photographs of A) Cur-Ce and B) Cur-Ca 

FT-IR Spectra 

The infrared (IR) spectra of curcumin show a strong band at 1619 cm -1 and 

a broad band in the range 2800 – 3500 cm -1 due to the stretching of the 

chelated carbonyl and the intramolecularly hydrogen-bonded enol 

functions, respectively. The absence of any band assignable to a normal α , 

β –unsaturated carbonyl group in the region 1640 – 1740 cm -1 indicates the 

existence of the compound entirely in the enolic form [4,6]. 

 

Fig.3 FT-IR spectrum of Curcumin-Ce complex 
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A representative FT-IR spectrum of Curcumin -Ce complex is provided in 

Fig.3. In the IR spectra of the metal complexes, the band at 1619 cm -1 of 

the ligand shifted to lower frequency 1595 cm-1. However, spectra of both 

Ce and Ca the complexes exhibited bands at ~3400 cm -1slightly reduced in 

intensity due to the stretching of the OH group in the phenyl ring. This 

reduced intensity may be due to the replacement enolic proton by metal 

cation. This suggests that only the enol proton is replaced by metal ion and 

the phenolic OH is excluded from co-ordination. 

Antibacterial activity 

The results of antibacterial activity of commercial curcumin and their 

complexes are represented in Table 2. All the compounds were taken in 

the concentration 5mg/ml in DMSO. Results are compared with that of 

standard drug reported in literature [7]. The activity is expressed as 

diameter of zone of inhibition in mm. 

Table 2- Inhibition zone distance of samples measured in mm 

Sample 
Zone of inhibition distance in (mm) 

Salmonella Typhimurium 

Cur-Ce1:1 complex 8 mm 

Cur-Ce3:1 complex 9 mm 

Cur-Ca1:1 complex No zone 

Cur-Ca3:1 complex 6 mm 

Curcumin 6 mm 

Amikacin [40] 21 mm 

DMSO No zone 
 

The results of the antibacterial activity of curcumin and their complexes 

revealed that the ligands and their complexes possess slightly less 

antibacterial activity to that of standard drug Amikacin [7]. Metal 

complexes possess better antibacterial activity than that of ligands, except 

in the case of Curcumin-Ca complex. Though we expected better 

antibacterial activity with Ca based complex based on literature (8), the 

result was disappointing only 6 mm inhibition zone distance was observed 
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with 3:1 complex. Exact reason is not known. Comparing the ligands, 

Curcumin-Ce (3:1) complex showed greater zone of inhibition(9 mm) 

towards Salmonella typhimurium. A high concentration of curcumin in 

the complex may have a higher antimicrobial effect (8).  

 

Fig 6 Inhibition zone against screened bacteria from disc diffusion method. A) and 

B) Salmonella typhimurium. a b, c, d, e, f and g corresponds to disc impregnated 

with DMSO solutions of Ce 1:1 complex, Ce 3:1 complex, Ca 1:1 complex, Ca 3:1 

complex, disc which is impregnated with DMSO as solvent, control and curcumin 

respectively. 

Mean while, the antibacterial ability of free curcumin was not higher than 

that of their complexes. This could be explained that complex curcumin 

released more slowly than the free form, so the possibility of oxidation was 

slower. So, the antibacterial activity of the complexes was higher than that 

of free curcumin (8).  

Conclusion 

Curcumin metal complexes of Ce (III) and Ca (II) were prepared from 

respective metal nitrate precursors and curcumin. The complexes were 

characterized using FT-IR spectroscopy and the study revealed that the 

complexation of ligand to metal is via the enolic proton. Antibacterial 

studies were done via disc diffusion method. A common finding in 

antibacterial studies was that the studied metal curcumin complexes 

except Curcumin –Calcium complex exhibited a better activity(9 mm) 

against Salmonella Typhimurium than the free ligand (6 mm). Clearly, 

however, much more work is needed to establish more general trends and 
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the most effective metal–ligand combinations. Extension of the present 

study towards preparation of composites of biomedical applications 

incorporating the prepared complexes is on the way. 
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Introduction 

The Lokpal is the first institution of its kind in independent India, 

established under the Lokpal and Lokayuktas Act 2013 to make inquiries 

and investigate into allegations of corruption against public functionaries 

who fall within the scope and domain of the above Act. The Lokpal of 

India is devoted to address concerns and aspirations of the citizens of 

India for clean governance. It shall make all efforts within its jurisdiction 

to serve the public interest and shall endeavor to use the powers vested 

in it to eliminate corruption in public life. 

The Lokayukta is an authority at state level which deals with corruption 

and maladministration complaints prepared by the general public. This 

authority is constituted for a quicker redressed of public grievances. The 

concept of Lokayukta traces back to the ombudsman in Scandinavian 

countries. The Lokayukta is put into power when the Lokayukta act is 

approved in the state and works for the State governments and addresses 

the complaints of the people living in the state. The complaints can be 

against the integrity and effectiveness of the government or its 

administration which includes the people working in the government 

sector. The complaints can also be concerning any corruption faced by 

the people from the government administration. 

Corruption is more or less man kind of symptom similar to the chaotic 

personality of a child who did not receive a proper moral upbringing. It 

reflects the sick health of a disorderly society .India’s parliament has 
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been steadily engaged in passing legislation, commencing with the 

extension of powers granted to the war time special staff in 1924 till the 

enactment, in 2014, of the lokpal and lokayukta act. 

Lokpal and Lokayukta Act 

Lokpal was one among the longest unfinished bills within the 

parliamentary history of India. Ever since the primary lokpal bill was 

presented in the fourth loksabha in the year 1968, number of times the 

different version of the lokpal bills were presented, however all these 

efforts went in vain. Apart from the public appeal, various governmental 

bodies and commissions in its reports had expressed the need to have the 

institution of lokpal. There were certain issues in the lokpal bill 2011 due 

to which this bill was referred to Department-Related Parliamentary 

standing committee on personnel, public grievances, law and justice for 

examination and report. Some of the key problems in the bill were the 

Lokpal bill provided that the lokpal had the jurisdiction to investigate 

group ‚A‛ offices. However, these offices at that time fell within the 

purview of Central Vigilance Commission, hereinafter referred to as CVC 

therefore; there would have been issue of dual jurisdiction over these 

officers.  

The bill created and investigation wing under the lokpal. An earlier 

standing committee, in its report on Central Bureau of investigation, 

hereinafter referred to as CBI, had recommended against creating 

additional investigate agencies to tackle corruption, transnational 

terrorism or organized crimes. 

The bill expanded the definition of public servant to include certain 

private persons under the lokpal, this provision differed from provisions 

under several other acts. 

There were certain flaws in the prosecution and inquiring process. The 

lokpal could not prosecute any private persons who abet corruption. The 

seven year constraint on filling grievances may stop action of a two term 

Prime Minister, hereinafter referred to as PM, in the early years of his 

term. The punishment set for false and frivolous grievances is dissimilar 

from other alike laws and bills.  
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The Lokpal bill will be selected by a committee comprising, inter alia, the 

Chief Justice of India. It will be essentially an administrative committee, 

a part of the executive. Just as the executive cannot encroach on the 

judicial domain, similarly the judiciary should not be inducted into 

executive functioning. If judges of the Supreme Court were to be 

members of administrative committees, a very anomalous situation may 

arise. The Lokpal’s jurisdiction is restricted to cases of disproportionate 

assets amassed by public figures. The act is redundant as the prevention 

of corruption act is adequate to serve the same purpose. Lokpal does not 

cover day to day corruption. 

The provision in the Lokpal Act fixing the age of retirement at 70 has the 

potential for misuse. It could prove to be too tempting a prize for some 

retiring members of the higher judiciary to resist, as the appointment of 

the Lokpal will be in the hands of the executive. It is settled law that he 

judiciary has no role in the investigation of offences. 

The Lokpal has been granted unlimited discretion to delegate his powers, 

which include raids, search and seizure to any ‘officer or employee’. Such 

a provision is in violation of administrative law whereby a power 

delegated cannot be sub-delegated. He will be authorised to attach 

‚proceeds of corruption‛, an expression whi8ch is vague and undefined. 

It is bad in law to empower an executive authority to do so, which is the 

lawful junction of an independent court of law, after examining all 

evidence. The whole Lokpal issue warrants a serious rethink. 

The anti-corruption agitations in the year 2011 forced the government of 

India to hurriedly pass the Lokpal and Lokayukta Act in 2013, but, it 

turned out to be a law which could potentially discourage individuals 

forum associating themselves with charitable organisations. The Lokpal 

and Lokayukta Act, 2013 is an act intended to regulate and control 

corruption in public institutions. Unfortunately, NGO’s and charitable 

institutions which are voluntary organisations for public purpose and 

public good have also been included within the purview of this law. 

Many charitable institutions receive funds from foreign sources and have 

high net worth individuals on their board and these individuals are 

reluctant to disclose their personal assets and make themselves 
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vulnerable and exposed to extortionists and other anti-social elements, 

merely because of their involvement with a charitable institution in a 

purely honorary capacity. Several charitable institutions are ‘partly 

financed’ by the Central Government and the term partly financed is 

neither defined explained where this particular sub-clause is concerned.  

There was a lot of lobbying against the implementation of this law and 

currently, due to the amendment made to section 44 of the Lokpal Act by 

the Lokpal and Lokayukta (Amendment) Act, 2016, the public servants 

(furnishing of information and annual return of filling returns) Rules, 

2014 and all the amendments made there to have become redundant. At 

present there is no requirement for public servant to file declarations of 

their assets and liabilities. 

The high-decibel protests put a scare in the congress led United 

Progressive Alliance (UPA) government at the centre and resulted in the 

Lokpal and Lokayukta Act 2013. The legislation came into force on 

January 16, 2014, but before the UPA could appoint a Lokpal, it was 

unseated by the Bharatiya Janata Party led National Democratic Alliance 

(NDA) in the general election four months later. The NDA is now six 

months later. The NDA is now six months away from completing its own 

term, but there is now Lokpal. The 2014 act also called upon states to 

appoint a Lokayukta within a year of its coming to force. But now 13 

temporary vacancies, seven states haven’t ever had a Lokayukta. 

The act defined public servant to include current and former Prime 

Ministers, union ministers, members of parliament, government 

employees and employees of public sector undertakings, and key 

employees of non-governmental organisations receiving more than Rs 10 

lakh a year in foreign contributions, among others. Current public servants 

will also have to publicly declare their assets and liabilities and those of 

their spouse and dependent children India rank a lowly 81 out of 

18countries and territories on transparency. International’s corruption 

perception Index. An anti-corruption plank was key to Narendra Modi’s 

2014 campaign, but the delay in appointing a Lokpal has given short shrift 

to it. 
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The amendment was regressive. ‚It’s impossible to catch people red 

handed taking bribes. One of the ways is through assets disproportionate 

to their known sources of income which are in the names of spouses and 

dependent children‛, says Anjali Bhardwaj, an activist. Hazare says the 

government is scared of the Lokpal since it could investigate complaints 

of corruption. 

Lokayuktas in different states do not all enjoy the same powers. For 

instance, the Maharashtra Lokayukta does not have a police wing under 

it to investigate graft complaints, unlike in Karnataka. There is widely 

held perception that Lokayuktas are not empowered enough and state 

Eurasia governments try to weaken them. 

In 2016, Karnataka set up on an Anti-Corruption Bureau (ACB), which 

has been challenged by private petitioners in Court on the premise that it 

eats into the powers of the Lokayukta, which has joined the case as a 

respondent .The ACB was created under the condition that it shall not 

investigate officers and politicians holding certain officers unless prior 

sanction is given by the government. 

The West Bengal Lokayukta law has reportedly been amended to exclude 

the CM from its purview for bureaucratic and police appointments. 

Moreover, the efficacy of Lokayukta in tackling corruption has been 

questioned in the contest of very few complaints being filled in the first 

place. Venkatesh Nayak of the commonwealth Human Rights initiative 

says most complaints made to the Lokayukta are to do with 

maladministration and non-availability of government services rather 

than corruption. People’s aversion to filling corruption complaints is not 

limited to Lokayukta alone. The Lokayukta institution, as has existed in 

several states mostly remains a toothless tiger. A report well summed 

up.‚The institution of lokpal is still born while that of the Lokayukta in 

states are ineffective‛.  

In short, Corruption is a sinister epidemic that has a wide range of 

caustic effects on societies. It undermines democracy and the rule of law, 

leads to violations of human rights, distorts markets, erodes the quality 

of life and allows organized crime, terrorism and other threats to human 

security to flourish. This evil phenomenon is found in all countries – big 
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and small, rich and poor – but it is in the developing world that its effects 

are most destructive. Corruption hurts the poor disproportionately by 

diverting funds intended for development, undermining a Government’s 

ability to provide basic services, feeding inequality and injustice and 

dispiriting foreign aid and investment. Corruption is a key element in 

economic deficit and a major obstacle to poverty alleviation and 

development. 

*** 

Notes 

 The word "Lokpal" is derived from the Sanskrit word "loka" 

meaning people and "pala" meaning protector or caretaker. 

Together it means "protector of people". 

 The aim of passing such a law is it to eradicate corruption at all 

levels of the Indian polity 

 The word "Lokpal" is derived from the Sanskrit word "loka" 

meaning people and "pala" meaning protector or caretaker. 

Together it means "protector of people". 

 The aim of passing such a law is it to eradicate corruption at all 

levels of the Indian polity 

 The word "Lokpal" is derived from the Sanskrit word "loka" 

meaning people and "pala" meaning protector or caretaker. 

Together it means "protector of people". 

 The aim of passing such a law is it to eradicate corruption at all 

levels of the Indian polity 

 Lokapal - the word ‚Lokpal‛ has been derived from the Sanskrit 

word ‚loka‛ which   means people, and ‚pala‛ meaning 

protector—ergo, ‚protector of the people‛. 

 Lokayukta may investigate any action taken by the public servant 

if it is referred by the state government. It is tasked with speedy 

redressal of public grievances. The complaint will not be taken up 

if there is any alternate remedy. The procedure of investigation, 

etc, is the same as that of the Lokpal. 

 Ombudsman is a Scandinavian word. It means an officer or 
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commissioner. In its special sense, it means a commissioner who 

has the duty of investigating and reporting to Parliament on 

citizens‟ complaints against the Government. An Ombudsman 

has no legal powers except power of inquiry. In simple words, 

Ombudsman is an officer of Parliament whose main function is to 

investigate the complaints or allegations against the 

administration. The main object of the institution of Ombudsman 

is to safeguard the citizens against misuse of the powers of the 

administration. 
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Abstract 

Genetic diversity assessment is very important to identify groups with 

similar genotypes and to conserve, evaluate and utilize the genetic 

resources. During the last twenty years, the classical methods to evaluate 

genetic diversity have been complemented by molecular techniques. 

Molecular markers are more promising tools to study genetic variation as 

any change in the protein sequence would be brought about by a mutation 

in its DNA sequence. Protein electrophoresis is increasingly being utilized 

as an additional approach for species identification and as a useful tool for 

tracing back the evolution of various groups of plants. For analyzing the 

genetic diversity and interrelationships among the different accessions of 

G. sylvestre, molecular marker systems involving SDS - PAGE protein 

polymorphism was employed. The total protein content of different 

accessions of G.sylvestre clearly indicates that protein concentration varied 

with accessions. The activities of polypehenol oxidase and peroxidase 

enzymes were also found varied in different accessions. The cytotoxicity 

studies revealed that increasing concentration of the plant extract and 

consequently increasing toxicity there was an inhibitory effect on cell 

division leading to chromosomal abnormalities. 

 

Keywords:  Genetic Diversity, Molecular Marker, Gymnema sylvestre, 

Protein Content, Cytotoxicity. 
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Introduction 

Plants represent unlimited sources of natural products. Biologically active 

compounds are accumulated in plants especially as secondary metabolites 

that have been used as a source of major phytopharmaceuticals ranging 

from anticancer activity, phosphodiesterase inhibition to cytotoxicity 

against HIV infected cells. There has been an explosive demand for herbal 

plants and extracts which can be used to improve human health and well 

being. In recent times focus on plant research has increased all over the 

world and a large body of evidence has collected to show immense 

potential of medicinal plants used in various traditional systems. The 

extraction cost of metabolites influences the market value of metabolite 

based drugs. Hence there is a need for identification and characterisation 

of elite genotypes with quality and yield. In the present scenerio, the 

assessment of genetic and chemical diversity is the most eminent approach 

for identification and characterisation of chemotypes. Molecular markers 

have provided a powerful approach to analyze genetic diversity and 

evolutionary relationships among and within germplasm accessions in 

many crop species. Molecular markers assisted genetic analysis provides a 

means to locate and select genes controlling important agronomic, pest 

resistance, stress tolerance, and food quality traits .Electrophoretic analysis 

of proteins offers an efficient and cost effective method towards cultivar 

identification (Sammour, 1999). Protein polymorphism serves as genetic 

markers as they are direct products of active genes and are quite 

polymorphic and generally heritable. The polymorphism observed in the 

protein profiles reflects the changes in the active part of the genome. 

Biochemical markers such as proteins and isozymes have served as an 

important tool to detect genetic relationships in plants (Mukhlesur et al., 

2004). Isozymes are good estimators for elucidating the possible 

mechanisms leading to the formation of genetic variability in plant 

populations (Zeidler, 2000). It is widely used in the studies of inter and 

intra-specific variation. They also show lower levels of polymorphism in a 

population where the expression of various isozymes differs both 

temporally and spatially which can correctly identify several levels of taxa, 
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accessions and individuals since the assumption of homology can be more 

accurate than for same genomic DNA markers (Smila et al., 2007). 

The present study conducted in various accession of Gymnema sylvestre. 

(Plate -1 fig 1) It is a slow growing large perennial and medicinal woody 

climber distributes throughout in India. G. sylvestre is a potent 

antidiabetic plant and used in folk, ayurvedic and homeopathic systems of 

medicine. It is also used in the treatment of asthma, eye complaints, family 

planning, snakebite, urinary complaints, stomach problems, piles, chronic 

cough, breathing troubles, colic pain, cardiopathy, constipation, dyspepsia 

and hemorrhoids, hepatosplenomegally. In addition, it also possesses 

antimicrobial, antihypercholesterolemic, anti- inflammatory and sweet 

suppressing activities and it also acts as feeding deterrents to caterpillar. 

(Potawale et.al,2008).The present study was conducted to assess the 

genetic diversity in Gymnema accssions using polypetide markers and to 

quantify the protein content Another goal of this study is the isolation and 

assay of isozymes(polyphenol oxidase and peroxidase) as well as to 

evaluate the cytotoxicity of the plant extract. 

Materials and methods 

Plant material 

Three different accessions of Gymnema were collected from three different 

districts of Kerala state, Thiruvanthanapuram, Kollam and Alappuzha. 

The plant was taxonomically identified by referring to standard flora 

(Gamble, 1967; Sasidharan, 2004). The collected plants were grown initially 

in pots and maintained under identical growth conditions at green house 

of botanical garden in SN College ,Kollam. 

1) Estimation of total Protein 

Estimation of total protein in the leaf by Bradford method. 

2) Protein profiling 

To study the protein profile from young leaf blades from tillering or 

flowering stage, well known SDS-PAGE (Sodium dodecyl Sulphate 

Polyacrylamide Gel Electophoresis) system was used.  
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Data analysis 

Relative molecular weight of polypeptide bands were calculated by 

comparing bands of the protein molecular weight marker. 

3) Isozyme analysis 

Fresh leaf extract is used for this analysis. 

Isolation and assay of peroxidase 

Guaiacol is used as the substrate for the assay of peroxidase. The rate of 

formation of guaiacol dehydrogenation product is the measure of the 

peroxidase activity and can be assayed at 436nm.1gm of plant tissue is 

weighed and grinded in 20ml of 0. 1M Phosphate buffer pH 6. 

Homogenate was filtered through a cheese cloth and centrifuged at 

10000rpm for 10minutes supernatent was collected from centrifugation 

tube. For assay, 2 ml of 0.1M Phosphate buffer of pH 7, 1ml of 20mM 

Guaiacol, 0-5 ml of 10mM Hydrogen peroxide and 0.5 ml enzyme from 

fridge is used as the test solution. 3 M1,1M Phosphate buffer of pH 7 and 

0. 5 ml enzyme is used as the blank solution. OD is measured. 

Isolation and assay of polyphenol oxidase 

Phenol oxidases are copper containing enzymes which catalyze the 

oxidation of certain phenolic substrate to quinones, which are autoxidized 

dark brown pigments. Polyphenol oxidase is very stable at low 

temperature. 0. 1M Citrate phosphate buffer was prepared by dissolving 

4.2g of 0.2M citric acid in 100ml distilled water and 3.56g of 0.2M dibasic 

sodium phosphate in 100ml distilled water. 0.5% catechol prepared by 

dissolving 50mg in 10ml phosphate buffer. 

Isolation of enzyme 

1 g of fresh leaf tissue grinded in 10ml chilled 0. 1M Citrate phosphate 

buffer of pH 7. Homogenate filtered through a cheese cloth and 

centrifuged at 10000 rpm for 20 minutes at 5°C. Supernatent was collected 

and stored in refrigerator.for assay, 2.5 ml 

0.1 M citrate phosphate buffer, 1 ml catechol (0.5%) and 0. 5 ml of enzyme 

is the test solution. 3 ml citrate phosphate buffer and 1 ml of catechol is the 

blank solution. OD is measured at 420nm. 
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4) Cytological studies 

Extracts of Gymnema leaves were prepared using a homogenizer and 

diluted various concentrations as needed and stored in labeled bottles. The 

locally available Onion bulbs (Allium cepa, 2n=16) of equal size were 

chosen as the test material. The bulbs were grown in pots containing sand 

and sufficient water was given. When fresh roots came out and developed 

up to 2-3 cm long, the bulbs were taken out, washed and kept in bottles 

containing different concentrations of Gymnema sylvestre leaf extract (25%, 

50%, and 100%).Distilled water was used as the control.Cytological 

preparations weremade according to haematoxylin squash technique 

devised by Marimuthu and Subramanyam (1960) & mitotic index was 

calculated. 

Results and discussion 

Estimation of protein 

The amount of total proteins varied in different accessions and ranged 

from 13.405 to10.98 mg /gm tissue. The highest total protein content was 

detected in accession collected from Thiruvananthapuram and the lowest 

in accession from Kollam (Table.1). 

Locations Protein content (mg/gm tissue) 

Trivandrum 13.405 

Kollam 10.071 

alappuzha 10.98 

 

Polypeptide polymorphism 

The total foliar proteins resolved on SDS-PAGE showed blue coloured 

bands with distinct qualitative and quantitative variations at intra specific 

level in terms of number, protein and band intensity. A total of 34 bands 

were scored among the three Gymnema sylvestre accessions studied. Of 

these 34 bands, 32 were polymorphic and 2 were monomorphic. 94.11% 

polymorphism was observed in the protein profile. Each region expressed 

different proteins which act as representative of the expression of a 
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particular gene of the studied Gymnema species. Among the three 

accessions of Gymnema, that from Trivandrum showed maximum number 

of protein bands and accession from Alappuzha showed minimum 

number (9) of protein bands. (fig: 2).Unique banding patterns observed 

among the three accession of Gymnema species acts as fingerprint of the 

selected accessions. Such finger printing is useful in differentiating the 

accessions and act as biochemical markers for identifying the accessions. 

These banding profiles will also facilitate the identification of the 

medicinally important Gymnema accessions in plant systematic studies. 

Similar to the present study, the similarity and variation among the plant 

species using SDS-PAGE have been carried out by many researchers 

(Smila et al., 2007; Johnson et al.,2009; Babu Nanthini et al., 2011; Johnson 

et al., 2012).The present study explores the existing polymorphic proteins 

through SDS-PAGE to facilitate the characterization of Gymnema sylvestre. 

Bands that consistently show up on each samples are very likely 

representative of the polypeptides, that characterize the plant. Additional 

bands are occurring due to change in environmental conditions of the 

different locations from which the samples were collected. Gardiner et al 

(1986) and Gardiner and Ford (1987) stated that electrophoresis can also be 

used to compare plants of different geographical origin and also to 

provide taxonomically useful descriptors that are substantially free from 

environmental influence. In the present investigation, the total protein 

polymorphism across three accessions is comparatively low. 

Isolation and assay of isozymes 

Peroxidase enzyme activity 

Guaiacol is used as substrate for the assay. The accession from 

Thiruvananthapuram showed highest activity, reaching up to 0.28 Eu/gm 

tissue. The activity of the remaining accessions was 0.16 Eu/gm tissue 

(Kollam) and 0.08 Eu/gm tissue (Alappuzha).Result indicated that 

peroxidase activity were varied in different accessions used. (Fig. 3). An 

increase in peroxidase activity has been reported as an early response to 

different stresses and may provide cells with resistance against formation 

of H₂O₂ which is formed when plants are exposed to stress factors and so 

cause change in plant metabolism (Castillo, 1992). Peroxidase is also 
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involved in a large number of biochemical and physiological processes 

and may change quantitatively and qualitatively during growth and 

development (Zhi, 2003). In biotechnology and associated research areas 

(enzymology, biochemistry, medicine, genetic, physiology, histo-and -

cytochemistry), peroxidase have conquered a prominent position and it 

remains the major enzyme used to evaluate the heat processing of plants 

(Adams JB, 1977). The investigation of this enzyme may be interest not 

only for its negative effects on color and flavour degradation of pigme but 

has a positive impact on its medicinal value. Despite the variety of pl 

peroxides sources, there is no previous work on peroxidase from Gymnema 

sylve leaves. 

Polyphenol oxidase 

The polyphenol oxidase activities in the accessions were found between 

0.12 - 0.8 gm tissue. The highest activities of polyphenol oxidase was found 

in Thiruvananthapuram accession whereas the lowest activity of the 

enzyme was fo in the accession collected from Kollam (Fig.4). Polyphenol 

oxidase, a co r containing enzyme, oxidized phenolics to highly toxic 

quinines and is involved in terminal oxidation of diseased plant tissue and 

is attributed for its role in dise s resistance. (Barilli, 2010). The enzyme has 

been shown to exist in multiple and i r convertible forms and is widely 

distributed in plant kingdom. It is well known that the enzyme plays an 

important role in the browning reaction in fruits and vegetables. It has 

been suggested that the polyphenol oxidase enzyme might be associated 

with many important physiological functions such as growth and 

differentiation (Nitesh et al., 2010). 
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PLATE-1 

 

PLATE -1: Figure 1- Habit of Gymnema sylvestre, Figure 2- SDS-PAGE 

profiling of foliar proteins in Gymnema sylvestre. figure legends: M-Marker 

protein,1,2 and 3- Accessions of G. Sylvestre from Kollam, Alapuzha and 

Trivandrum. Figure 3- Graphical representation of peroxidase in 

accessions collected from different locations. Figure 4- Graphical 

representation of poly phenol oxidase activity in accessions collected from 

different locations 

Cytotoxicity studies 

Disturbances of mitosis 

Good root growth was achieved in the control. At tested concentrations, 

root growth was highest at the 1% concentration of all the extracts while it 

was least at 50%. Inhibition of root growth was concentration dependent. 

In the entire samples restricted root growth implying toxicity was noted. 

All the tested extracts induced disturbances of the mitotic spindle 
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disturbances at various concentrations. In the control roots, besides typical 

stages of mitosis, stickiness, abnormal metaphase and polyploidy 

occurred. The lowest (25%) concentration induced three additional types 

of mitotic disturbances, including chromasomal bridges, polyploidy and c-

mitosis (Fig. 7). Delayed anaphase and C-mitosis were the most common 

effects followed by chromasomal breaks and bridges. On the other hand, 

50% concentration caused as much as four mitotic abnormalities that were 

not observed in the control (Fig. 6) that is sticky metaphase (Fig. 6. 3 & 6. 

7), fragmentation (Fig 6. 4), laggard chromosome (Fig. 6. 5), delayed 

progression of prophase to metaphase (Fig. 6. 2 & 6. 8). The maximum 

abnormalities was observed after the treatment with higher concentration 

of leaf extract, mostly due to high number of chromosome bridges and 

sticky chromosomes, as well as appearance of irregular anaphase (Fig. 5. 1 

& 5.4), laggards (Fig. 5.7), vagrant chromosomes (Fig. 5. 5, 5. 9 & 5. 11) 

The stickiness of the chromosome observed in here may due to any upset 

in the spindle formation (Borah and JantaTalukar, 2002). However 

Onyenwe (1983) opined that stickiness may result from DNA 

depolymerization, partial dissolution of nucleoprotein, breakage and 

exchange of folded units of chromatids and the stripping off of the protein 

coat of DNA. Single, double and multiple chromatin bridges were found. 

Chromosomal bridge formations have been attributed to chromosome 

breakage, stickiness and reunion of broke ends. The stickiness in turn 

ensured gluing together of chromosomal ends, leading to the formation of 

connecting bridges (Bada et al., 1992). Such chromosomal bridges 

eventually result in inhibition of cytokinesis causing mitotic arrest. In the 

roots treated with 100 percentage extract increase in the number of all 

mitotic abnormalities was mainly the result of huge c-metaphases 

enhancement and moderate number of chromosome bridges (Fig.5). 
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PLATE-2  Figure 5: 1) Irregular anaphase 2) Chromosome fragmentation 3) 

Sticky metaphase 4) Delayed anaphase 5, 9 & 11) Vagrant 

chromosomes 6) Abnormal metaphase 7) Laggards 8) Abnormal 

spiralization 10) Chromosome stickiness 12) Chromosome bridge. 

Figure 6: 1) Chromosomal Bridge 2&8) Delayed progression of prophase to 

metaphase 3&7)Sticky metaphase 4)Fragmentation 5) C-mitosis 

6)Laggard chromosome 9)Abnormal metaphase.  

Figure 7:1)  Abnormal Metaphaseic 20Thickiness 3) Chromosomal Bridge 

4)Polyploidy 5)Disrupted Metaphase 6) C- Mitosis 

Mitotic index 

Leaf extract treatment induced progressive decrease in mitotic index as 

function of increased concentration. All the tested concentration of the 

extract diminished the number of dividing cells in A. cepa root meristem. 

The most pronounced effect was noticed in low (25%) concentration, while 

the least after incubation in high (100%) concentration. Additionally, 

proportion of mitotic phases (mainly prophases and telophases) in MI 

value changed with concentration. The highest mitotic index value in 

treated group was 10.36 at very low concentration (25%) whereas the 

lowest value (6.95) was found in the highest concentration. The results 

shows in table 2. 
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Table 3: Mitotic index at different concentration 

Concentration (%) Mitotic index 

25 10.36 

50 7.65 

100 6.95 

 

Conclusion 

In this particular study, the protein profiles revealed a greater number of 

polymorphic markers; the variability generated using polypeptide profile 

was high. In the result of total protein content it clearly indicates variation 

in different accessions.in the case of peroxidase and polyphenol ,the results 

also varied with different accessions. Finally the cytotoxicity studies shows 

that with increasing concentration of the plant extract and consequently 

increasing toxicity and also the result indicates the presence of various 

types of chromosomal abnormalities. 
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Abstract 

The present work includes the synthesis and characterization of complexes 

of (E)-4-((2,6-dihydroxyphenyl) diazenyl) benzoic acid with metal ions 

Mn(II), Cu(II) and Zn(II) and characterized by elemental analysis, 

spectroscopic data including FT-IR, 1H-NMR and Electronic spectra. It has 

been found that the azodye behaves as a neutral bidentate N, O donor 

which chelates with the metal ions Cu(II) and Mn(II) in 1:2 and with Zn(II) 

in 1:1  stoichiometry. Magnetic moment and electrolytic conductance data 

confirms this. The azodyes and complexes were screened for antimicrobial 

activity. The ligand and the complexes show better antimicrobial activity.  

Key words:  4-amino benzoic acid, resorcinol, antimicobialactivity NMR 

spectra 
 

Introduction 

Many of the metal complexes are deeply colored and are used as dye and 

pigment before they were recognized as co-ordination compounds.1 The 

structure and constitution of metal complexes of azo dyes are extensively 

studied by co-ordination chemists. It was Morgan and his students, who 

made significant contribution on the importance of co-ordination 

chemistry in dyeing technology. Variation in color or shade, resulting from 
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changes in metal ion present in the bath, as on the fiber during dyeing 

supports the formation of co-ordination compounds.2,3  

The azo dyes having a donor group in the ortho position to the azo group, 

are generally chelating agents. Stability and unstability refers to the 

position of equilibrium, ie, to the equilibrium constant. This constant is a 

measure of enthalpy and entropy changes and hence a thermodynamic 

property. The thermodynamic stability of metal chelates is influenced by 

the basicity of the ligand , chelate ring size, number of chelate rings per 

ligand and nature of metal. The stability of metal complexes increases with 

increase in basic strength.4 It is found that the chelate ligands form stable 

complexes than those formed by their mono-dentate analogues. The 

chelate stability arises largely from favorable entropy changes.5 In this 

work we have prepared an azo dye from resorcinol and 4-amino benzoic 

acid; (RABA). The complexes of Zn(II), Mn(II) and Cu(II) were prepared 

using RABA.  

Experimental 

Preparation of Ligand 

The ligand used for the present study is resorcinol azo benzoic acid 

[RABA]. 3.425g of 4-aminobenzoic acid was dissolved in 14ml 1:1 HCl. 

Then it is cooled. This solution was diazotized by using a cooled solution 

of 1.725g of NaNO2 in 10ml of water. This solution was filtered and 

cooled. Prepared another solution by dissolving 2.75g of resorcinol in 

22.5ml 2%NaOH. Into this the diazotized mixture was added with 

constant stirring. The red precipitate obtained was allowed to attain room 

temperature. It was suction filtered and dried over anhydrous CaCl2 in a 

decicator. 

Preparation of Complexes 

The complexes are synthesized by a general method. Methanolic solution 

of the metal salt(0.01mol) and ligand(0.01mol) are mixed. The ligand 

solution is added gradually in small portions with good stirring to the 

metal salt solution when sudden color change was occurred indicating the 

complex formation. Then it was kept under reflux for 2-3 hours, on a water 

bath for completion of reaction. Afterwards, the solid complexes formed 
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were filtered, washed with ethanol to remove excess ligands. It was then 

dried in vacuum decicator. 

Materials and methods 

All the chemicals used are of analytical grade and purchased from Merck.  

The complexes were analyzed for metal and halide content by standard 

methods [8]. The electrical conductance of the complexes in methanol and 

DMF (10-3 m solution) were measured at room temperature using a 

Systronics direct reading conductivity meter. The Infrared spectra of the 

ligands and complexes were recorded in the range of 4000-400 cm-1 on a 

Perkin Elmer spectrum 65 IR spectrophotometer. Electronic spectra of the 

ligands and the complexes in methanol were measured in the range 200-

900 nm on Perkin Elmer Lamda 25 UV-Visible spectrophotometer. The 

Elemental analyses (C, H, N) were carried out on a Vario EL-III CHN 

Elemental analyzer at the SAIF, Cochin University of Science and 

Technology. The magnetic moments were measured at room temperature 

on a Sherwood Scientific magnetic susceptibility meter.. The proton NMR 

spectrum of the ligand and zinc complex was recorded in Brucker, 

AscendTM 400 NMR spectrometer at 400MHz.  

Results and Discussion 

The complexes reported here are stable, colored and non-hygroscopic 

amorphous solids. They are partially soluble in acetone and methanol, and 

completely soluble in DMSO, but insoluble in water, chloroform and 

ethanol. 

The microanalytical data are shown in the table 1 given below. The 

experimental values are in good agreement with the theoretical values. 

Based on the elemental analysis , the empirical formulae of Zn(II), Mn(II) 

and Cu(II) complexes can be formulated as [Zn(RABA)(H2O)2]CH3COO-, 

[Mn(RABA)2(H2O)2] and [Cu(RABA)2] respectively. 
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Table 1 

Compound 
Carbon % Hydrogen% Nitrogen % Oxygen % Metal % 

Cal Obs Cal Obs Cal Obs Cal Obs Cal Obs 

         RABA 60.47 60.54 3.88 3.81 10.85 10.91 24.81 23.5 - - 

[Zn(RABA)(H2O)2] 

CH3COO- 

43.53 43.57 3.63 3.67 7.81 7.78 26.79 26.71 18.24 18.27 

[Mn(RABA)2(H2O)2] 51.58 51.52 3.64 3.61 9.26 9.30 26.45 26.47 9.08 10.01 

[Cu(RABA)2] 54.03 54.10 3.12 3.08 9.70 9.63 22.16 22.21 11.00 10.98 

 

The magnetic moment value calculated for Mn(II) and Cu(II) complexes 

are 6.12 BM and 1.81 BM respectively. The magnetic moment value 

supports octahedral structure for Mn(II) complex and square planar 

structure for Cu(II) complex.The molar conductance of the complexes (10-3 

molar concentration) were carried out in DMSO indicated that Mn and Cu 

complexes are non-electrolytes6.  But Zn(II) comples act as 1:1 

electrolyte.The values are presented in the table 2 below.  

Table 2 

UV-Visible Spectra 

Table 3 

Compound λmax (nm) Assignment 

RABA 
393 

259 

n→π* 

π→π* 

[Mn(RABA)2(H2O)2] 

394 

259 

648 

n→π* 

π→π* 

d→d transition 

        [Cu(RABA)2] 390 

259 

597 

684 

n→π* 

π→π* 

2B1g→2Eg 

2B1g→2B2g  

 

Complex 
Molar Conductance in 

DMSO (ohm-1cm2mol-1) 
Assignment 

[Zn(RABA)(H2O)2]CH3COO- 

[Mn(RABA)2(H2O)2] 

[Cu(RABA)2] 

65 

27 

32 

1:1electrolyte 

Non-electrolyte 

Non-electrolyte 
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 Table 3 shows the ligand is characterized by two absorption bands in the 

UV region. A high intensity band at 393nm is attributed to n→π*transition 

and low intensity band at 259nm is attributed to π→π* transition of azo 

group. The absorption bands in the complexes are shifted and new bands 

are appeared due to d→d transition. The band at 648nm in Mn(II) complex 

suggests an octahedral geometry to the complex. The bands at 597nm and 

684nm in Cu(II) complex suggests a square planar geometry to the 

complex.7  

FT-IR Spectra  

The IR spectral data of the ligand RABA and complexes with Zn(II), Mn(II) 

and Cu(II) are in agreement with an expected range. The band at 1477cm-1 

in the ligand is attributed to azo group. This is shifted to 1417cm-1in Zn 

complex, 1412cm-1 in manganese complex and 1420cm-1 in copper complex 

suggesting a coordination of metal ion to nitrogen of azo group. The band 

at 1242cm-1 in the ligand is attributed to C-O stretching. This is shifted to 

1236cm-1 in Zn complex, 1241cm-1 in manganese complex and 1229cm-1 in 

copper complex. The carbonyl absorption of ligand and complexes are 

given by the bands at 1602cm-1 (in ligand), 1597cm-1 (in Zn complex), 

1596cm-1(in Mn complex) and at 1601cm-1( in Cu complex).  

Table 4 

RABA 

(ῡ cm-1) 

Zn(RABA)(H2O)2]CH3COO_       

(ῡ cm-1) 

[Mn(RABA)2(H2O)2] 

(ῡ cm-1) 

[Cu(RABA)2] 

(ῡ cm-1) 

Assignment 

(ῡ cm-1) 

1477 

1242 

1602 

_ 

_ 

1417 

1236 

1597 

778 

690 

1412 

1241 

1596 

728 

667 

1420 

1229 

1601 

768 

653 

ῡN=N 

ῡC-O(chelated) 

ῡC=O(free) 

ῡM-N 

ῡM-O 

 

NMR Spectra  

Proton NMR spectra of the ligand RABA shows the following signals: 

Multiplet of aromatic proton of the benzoic acid part at 7.6 -8.1 ppm. 

Multiplet of aromatic proton of the resorcinol part at 6.3 -6.6 ppm. Singlet 
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signal due to –OH of –COOH group at 12.39 ppm. Singlet signal due to –

OH of resorcinol part at 10.89 ppm. 
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Fig: 1  NMR Spectrum of zinc complex,[Zn(RABA)(H2O)2]CH3COO- Fig:1NMR Spectrum 

of ligand (RABA) 

The Proton NMR spectrum of the Zn(II) complex shows the following 

signals: Multiplet of aromatic proton of the benzoic acid part at 7.6 -8.1 

ppm.  Aromatic proton of the resorcinol part shows a multiplet at 6.3 -6.5 

ppm. Singlet obtained due to –OH of –COOH group at 12.57 ppm. Singlet 

signal of –OH (resorcinol part) is obtained at 10.79 ppm. From the spectra 
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of the ligand and the complex we can confirm that one of the –OH group 

in the resorcinol is coordinated to the metal. The less intense peak at 10.78 

ppm indicates the second –OH group of the resorcinol remain unchanged 

in its position. It is not coordinated to the metal.  

On the basis of these observations and discussions it can be suggested that 

RABA is acting as a bidentate ligand. The Zn(II) and Cu(II) complexes 

have co-ordination number four and assumes tetrahedral and square 

planar geometry respectively and Mn(II) complex has co-ordination 

number six and assume octahedral geometry.  

The proposed structures for the complexes are shown in Fig. 3 ,4 and 5. 

        

Fig:3 Proposed structure for [Mn(RABA)2(H2O)2]    Fig:4  Proposed structure for [Cu(RABA)2] 

CH3COO- 

Fig:5 Proposed structure for [Zn(RABA)(H2O)2]CH3COO- Fig: 
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Antibacterial Activity  

The invitro biological screening effect of the investigated compounds were 

tested againt the bacteria Staphylococcus aureus by using Agar-well 

diffusion method by taking DMSO as solvent. The result indicates that the 

[Mn(RABA)2(H2O)2] shows greater antibacterial activity than RABA 

against Staphylococcus aureus. Stock concentration 10mg/ml. 

Organism: Staphylococcus aureus 

Sample Concentration (μg/mL) Zone of inhibition (cm) 

Ligand 

RABA 

Streptomycin (10µg) 3.5 

250 Nil 

500 Nil 

1000 1.0 

 

Sample Concentration (μg/mL) Zone of inhibition(cm) 

Mn complex 

[Mn(RABA)2(H2O)2] 

Streptomycin (10µg) 3.5 

250 Nil 

500 Nil 

1000 1.3 

 

Antifungal Activity  

 The antifungal activity was determined by Agar well diffusion 

method. Concentration of Stock: 10mg/ml  

Organism: Candida albicans 

Sample Concentration (μg/mL) Zone of inhibition (cm) 

Ligand 

RABA 

Clotrimazole 1.5 

250 Nil 

500 Nil 

1000 1.0 
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Sample Concentration 

(μg/mL) 

Zone of inhibition       

(cm) 

Mn complex 

[Mn(RABA)2(H2O)2] 

Clotrimazole 1.5 

250 Nil 

500 Nil 

1000 1.3 

 

The result indicates that the [Mn(RABA)2(H2O)2] shows greater antifungal 

activity than RABA against Candida albicans.  

       

Antibacterial activity of ligand (RABA)               Antibacterial activity of [Mn(RABA)2(H2O)2] 

 
Antifungal activity of ligand (RABA)              Antifungal activity of [Mn(RABA)2(H2O)2] 

Conclusion 

An azo dye is prepared from resorcinol and 4-amino benzoic acid; 

(RABA). The complexes of Zn(II), Mn(II) and Cu(II) were prepared using 

RABA. Characterization of the ligand and complexes has been done on the 

basis of analytical and physico chemical methods. From their spectral and 

magnetic data it is concluded that the manganese complex possess 
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octahedral geometry having the formula [Mn(RABA)2(H2O)2] and copper 

complex possess square planar geometry having formula [Cu(RABA)2]. 

Tetrahedral geometry is assigned for the zinc complex [Zn(RABA)(H2O)2] 

on the basis of conductance measurements, IR and NMR spectral studies. 

The ligand and metal complexes were screened for their biological 

activities against Staphylococcus aureus and Candida albicans. The ligand 

and the complexes show better antimicrobial activity.  
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Abstract 

Malvaceae family member Sida rhombifolia is frequently used in Ayurvedic 

medicine to treat infectious infections, fever, diarrhoea, and as a diuretic. It 

has been discovered that the plant contains a number of bioactive 

chemicals with therapeutic properties. Today's medications used to treat a 

variety of disorders are often based on plants and plant-based products. 

Many species of Sida, also referred to as "Bala," are known to have 

analgesic, anti-inflammatory, hypoglycemic, and hepatoprotective 

properties. In the current study, Sida rhombifolia leaves were subjected to 

phytochemical screening utilising six different solvents, including acetone, 

alcohol, chloroform, petroleum ether, and benzene. Standard techniques 

were used to screen the qualitative phytochemical content of the extracts 

made from powdered plant components. phytochemicals examined were 

discovered in different solvent extracts of Sida rhombifolia L. This research 

proved that the chosen plant species is a potent source of helpful 

medicines. However, additional research in this area is necessary for a full 

investigation, including qualitative, to characterize its chemical structure 

and evaluate its biological activities. 

Introduction 

In the Family Malvaceae, Sida rhombifolia, often known as arrowleaf sida, is 

a perennial or occasionally annual plant that is indigenous to the tropics 

and subtropics of the Old World. For the treatment of infectious infections, 
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fever, diarrhoea, and diuretics is frequently used in Ayurvedic medicine. 

S. rhombifolia is a woody, variable-year or perennial bush that grows to a 

height of about 1.5 metres. It has symmetrical hairs and sharp branches. 

The leaves have a short petiole, are rhomboid-lanceolate to pointy, 

unpleasant at the top and bottom, and measure up to 5 mm by 18 mm in 

size. According to reports, the plant has a number of bioactive chemicals 

with therapeutic properties. Particularly in warmer locations, it is a global 

species. It is a little shrub or woody herbaceous plant with stems that are 

upright. It is employed as an emollient and demulcent for conditions 

affecting the stomach, including as discomfort, indigestion, flatulence, and 

gastritis. It has also been demonstrated to have hepatoprotective and 

restorative properties (CSIR,1999 and ICMR 2005). Different S. rhombifolia 

morphological components have been the subject of numerous biological 

activity studies. When hyper bilirubinemic rats were given aqueous extract 

of the leaves, this plant's potential as a source of novel medications for 

those with the condition was demonstrated (Mohd FF 2012). It is said that 

Sida rhombifolia can treat a variety of diseases, including rheumatism, 

seminal weakness, and diarrhoea (Rainsford KD, 1980). 

Materials and Methods 

Collection of plant material 

Five separate places throughout Kollam were used to collect the Sida 

rombifolia, L. Plant pieces were collected and dried in the shade for ten 

days. To prevent microbiological contamination, there was continuous 

monitoring. To create a fine powder, the dried plant material was taken 

and pounded in a mortar and pestle. To obtain finer particles, the powder 

was again run through a 2 mm screen. The powdered samples were kept 

in a clean glassware container and kept at a low temperature until analysis 

was required. (Das et al., 2010). 

Preparation of plant extracts 

A sample weighing 5 grammes was obtained, dried and pulverised. It was 

put in acetone, petroleum ether, chloroform, ethyl alcohol, benzene, and 

distilled water individually. 24 hours of continuous stirring while the 

mixture was mixed and extracted on a stirrer. The extracts were 

centrifuged for clarity after extraction, filtered through Whatman No. 1 
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filter paper, and then kept for additional phytochemical research. (Das et 

al., 2010). 

Qualitative test for phytochemical detection 

Numerous phytochemical components, including carbohydrates, 

alkaloids, saponins, phytosterols, glycosides, phenols, tannins, flavonoids, 

steroids, and terpenoids were analysed using the protocols outlined below 

(Harborne, 1998). 

A. Test for Carbohydrates    

Benedict’s test: - In order to confirm the presence of carbohydrates, the test 

solution was combined with a few drops of Benedict's reagent (an alkaline 

solution containing cupric citrate complex) and heated in a water bath. The 

production of a reddish-brown precipitate was then seen. 

Fehling’s Test: - Filtrates were heated with Fehling's A & B solutions after 

being hydrolysed with dilute HCl, neutralised with alkali, and hydrolysed 

presence of reducing sugars is shown by the precipitation of red colour. 

Molisch’s Test: - Two drops of an alcoholic -naphthol solution were 

applied to filtrates in a test tube. The violet ring that forms at the junction 

denotes the presence of carbohydrates. 

B. Test for Alkaloids    

Wagner’s Test: - A portion of the extract was subjected to 3–5 drops of 

Wagner's reagent, which is a solution of 1.27g of iodine and 2g of 

potassium iodide in 100ml of water, to detect the presence of alkaloids by 

looking for the development of a reddish-brown precipitate (or 

coloration). 

Mayer’s Test: - Mayer's reagent was used to process the filtrates 

(Potassium Mercuric Iodide). Alkaloids are present when a precipitate 

with a yellow hue form. 

C. Test for Saponins  

Foam Test: - A test solution and water mixture were agitated to create 

froth, which should remain stable for 15 minutes. This outcome suggests 

that saponins are present. 
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Froth Test: - Using 20ml of distilled water as a dilution, the extracts were 

shaken in a graduated cylinder for 15 minutes. Saponins are present when 

a layer of foam measuring 1 cm thick forms. 

D. Test for Phytosterols 

Salkowski’s Test: - Chloroform was used to process and filter the extracts. 

Conc. Sulphuric acid was added to the filtrates in little amounts, agitated, 

and left to stand. Triterpenes are present if they have a golden yellow 

appearance. 

E. Test for Glycosides 

Liebermann’s test: - 2ml of acetic acid and 2ml of chloroform were 

combined with the crude extract. Ice was used to chill the concoction. A 

carefully diluted H2SO4 solution was added. 

The presence of the steroidal nucleus, which is the glycine part of the 

glycoside, was shown by a colour shift from violet to blue to green. 

Salkowski’s test: - Two millilitres of chloroform were combined with crude 

extract. Afterward, 2ml of concentrated H2SO4 was cautiously added and 

gently shaken. The glycone part of the steroidal ring, which gives the 

substance its reddish-brown colour, was present. 

Keller Killiani Test :- A few drops of glacial acetic acid and ferric chloride 

solution were added to the test solution before being blended. 

Concentrated sulfuric acid was applied, and the development of two 

layers was watched. A positive test for glycosides would show a lower 

layer that is reddish brown and an upper layer that is acetic acid that turns 

bluish green. 

Tannins, alkaloids, sugars, terpenoids, steroids, and flavonoids are some of 

the chemical compounds found in medicinal plants that have defined 

physiological effects on humans. Medicinal plants contain some organic 

compounds which provide definite physiological action on the human body 

and these bioactive substances include tannins, alkaloids, carbohydrates, 

terpenoids, steroids and flavonoids (Edoga, 2005; Mann, 1978). 

The primary or more accurately secondary metabolism of living things 

produces these chemicals. Secondary metabolites are incredibly diverse 
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chemically and taxonomically and have unknown purposes. They are 

extensively employed in a variety of fields, including veterinary medicine, 

agriculture, scientific research, and numerous others (Vasu, 2009). 

F. Test for Phenols 

Ferric Chloride Test: - Three to four drops of a ferric chloride solution were 

added to the extracts. Phenols are present when a bluish black colour 

forms. 

G. Test for Tannins  

Gelatin Test: - A sodium chloride-containing 1% gelatin solution was 

added to the extract. The presence of tannins is shown by the formation of 

white precipitate. 

Braymer’s test: - 10% alcoholic ferric chloride solution was used to treat 

2ml of the extract. Tannins can be detected by the formation of blue or 

greenish coloured solutions. 

H. Test for Flavonoids 

Shinoda test: - A small amount of magnesium ribbon pieces was combined 

with crude extract. HCl was added drop by drop. After a little while, a 

pink scarlet colour emerged, indicating the presence of flavonoids. 

Alkaline reagent test: - 2% NaOH solution was dissolved in 2ml of crude 

extract. When a few drops of diluted acid were added, a bright yellow 

colour that had formed went colourless, indicating the presence of 

flavonoids. 

I. Test for Steroids 

Liebermann Burchard test: - A few drops of acetic anhydride were added 

to the crude extract before it was heated and cooled. Then, concentrated 

sulfuric acid was introduced from the test tube's sides, and the 

development of a brown ring at the intersection of two layers was watched 

for. Positive results for steroids are indicated by the upper layer's green 

colouring. 
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J. Test for Phlobatannins 

Precipitate test: The presence of phlobatannins was determined by the 

formation of a red precipitate after boiling 2 mls of extract with 1 ml of 1% 

aqueous hydrochloric acid. 

K. Test for Quinones  

HCl Test: -  The production of a yellow precipitate was monitored after a 

little amount of extract was treated with concentrated HCL. 

L. Test for Oxalate 

Acid Test: -  There were a few drops of glacial ethanoic acid added to the 

3ml portion of the extracts. Oxalates are present when there is 

a greenish black colour. 

Results and Discussion 

Phytochemical screening in the extracts of distilled water, alcohol, 

chloroform, petroleum ether, and benzene, but they were completely 

absent from the acetone extract. Phytochemicals were screened 

qualitatively in several Sida rhombifolia, with the following findings. 

Alkaloids were absent from other extracts and only present in the 

petroleum ether extract. Contains phenols in all five extracts excluding 

extract of chloroform. acetone, distilled water, and alcohol extracts all 

contain tannins. All other extracts lack flavonoids, while they are found in 

distilled water, alcohol, and chloroform extracts. Only extracts of alcohol 

and chloroform reveal the presence of steroids. phytochemicals such 

phytosterols, glycosides, phlobatannins, and quinones and oxalate weren't 

present in any of the extracts. Alkaloids were remarkably present in 

petroleum ether and benzene extracts, but not in any other extracts, 

according to the data. Alcohol extract demonstrated the presence of 

steroids. Alkaloids, steroids, flavonoids, and phenols were found in the 

extracts of Sida rhombifolia, L., according to phytochemical analysis. In 

petroleum ether and benzene extracts, alkaloids are also present that have 

some metabolic functions and regulate growth in biological systems. 

Particularly the steroidal alkaloids, they have a role in animal defence 

mechanisms and are utilised as medicines. 
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Conclusion 

Carbohydrates were detected by phytochemical screening in the extracts of 

distilled water, alcohol, chloroform, petroleum ether, and benzene, but 

they were completely absent from the acetone extract. The qualitative 

phytochemical study has revealed that the extract is positive for saponins, 

flavonoids, alkaloids, phenols, and the same extract tests negative for 

glucose, tannins, glycosides, cardiac glycosides, terpenoids, steroid and 

phytosteroids, phlobatanins, and anthraquinones. The assessment of 

flavonoid, tannin, and total phenol concentration is part of the quantitative 

analysis of phytochemicals. The findings imply that Sida rhombifolia leaf 

extract has a significant number of phytochemicals useful in the 

complementary and alternative medicine and pharmaceutical industries. 
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Carbohydrates 

1.Benedict’s test 

+ - + + + + 

2.Molisch’s Test + - + + + + 

3. Fehling’s Test + - + + + + 

Alkaloids 

1.Wagner’s Test 

- - - - + - 

2. Mayer’s Test - - - - - - 

Saponins 

1. Foam Test 

+ - - - + + 

2. Froth Test + - - - - + 

Phytosterols 

1. Salkowski’s Test 

- - - - - - 

Glycosides 

1. Liebermann’s Test 

- - - - - - 

2. Salkowski’s test - - - - - - 

3. Keller Killiani Test - - - - - - 
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Phenols 

1. Ferric Chloride Test 

+ + + - + + 

Tannins 

1. Gelatin Test 

+ + + - - - 

2. Braymer’s test + + + - - - 

Flavonoids 

1. Shinoda test 

+ - + + - - 

2. Alkaline reagent test + - + + - - 

Steroids 

1. Liebermann 

Burchard test 

- - + + - - 

Phlobatannins 

1. Precipitate test 

- - - - - - 

Quinones 

1. HCl Test 

- - - - - - 

Oxalate 

1. Acid Test 

- - - - - - 

Table 1. Result of phytochemical screening of Sida rombifolia, L. 

Conclusion 

The introduction of innovative, biologically safe, and efficient 

pharmaceuticals is essential for living an eco-friendly lifestyle. The 

presence of phytochemicals in Sida rhombifolia L., raises the possibility that 

the plant may be a source of ideas that could result in the creation of novel 

therapies. To characterise the chemical structure, assess the biological 

activities, and conduct a full analysis that includes qualitative or semi-

qualitative analysis, further research is still required in this field. For this 

valuable plant species to be used effectively in medicine and 

pharmaceutical sciences, its full potential must be explored. 
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Abstract 

Padma purana is generally assigned the second place among the eighteen 

Mahapuranas, according to the order laid down by the majority of the 

puranas and by the Padma purana itself. The Padma purana is stated to 

have fifty- five thousand slokas  

But another place it claims to have one lakh and twenty five thousand 

slokas in the Krita Yuga, fifty two thousand slokas in the Treta -Yuga, 

twenty two thousand slokas in the Dvapara – Yuga and twelve thousand 

slokas in the Kali -Yuga  

Bhakti is the most important constituent and its mental attitude was the 

main guiding principle in the growth of the cult and sects. The general 

mass of the numerous followers or the exclusive worshippers of the cult 

deities Vishnu, Siva, Sakti, Surya and Ganapati formed the well- known 

sects – Vaishnava, Saiva, Sakta, Saura ana Ganapatya.  

The Padma purana is a work of considerable extent in its own 

enumeration it occupies the first place , but it is the second in the usual 

pauranic lists . According to several authorities and to its own statements 

it contains fifty five thousand stanzas.  

The Voluminous Padma purana that occurs in various portions is available 

in South Indian and North Indian recensions  .Though the order of the 

khandas vary in different editions , the South Indian recension of the Padma 

Purana consists of six khandas, namely Adi, Bhumi, Brahma, Patala, sristi 

and Uttara khandas. Besides these six khandas, Kriyayogasara, too is 

accepted as one more khanda of the Padma purana. 
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As regards the names and arrangement of the khandas we get some 

information from the Anandasarma edition it devides the work in to 

Parvans1. In the Bhumi khanda2 the khandas are enumerated as five, 

namely Sristi, Bhumi, Svarga Patala and Uttara. But in the Uttara khanda3 

these khanda are stated to the sristi, Bhumi, Patala, Puskara and Uttara. It 

would not be unreasonable to think that Padma Purana orginally consisted 

of five khandas as the time progressed it was evidently subjected to 

revision and rearrangement. 

The Adi Khanda 

The Adi khanda of the Padma Purana consists of sixty two chapters. It 

presumably belongs to a very late date and bears a Vaishnava stamp in its 

khanda there are several chapters which are common with some of the 

chapters of the Matsya Purana, Kurma purana and the Uttara khanda of 

the Padma purana itself. It may not be wrong to presume that the Adi 

Khanda has been appended at a very late age as an introductory part to 

the Padma purana whole. 

The Bhumi Khanda 

The Bhumi khanda which contains one hundred and twenty five chapters 

does not seen to have a very outset there is a narrative of Prahladas birth 

and actions in a preceding Kalpa. This reference to the age of Prahlada 

suggests that the author of the Bhumi khanda was familiar with the 

Bhagavata Purana where legend of Prahlada occurs  

In the list of incarnations Bhumi khanda mentions Bhuddha also4. There 

are reference to the Bhagavata Mantra of twelve syllables5, Sanaka, Cakra, 

Gada, Padma painted on the walls of the houses, the title Parama 

Bhagavata and the popularity of the worship and exactment of the play of 

the Avataras. 

In the Bhumi Khanda we find distinct mention of the Turskas who came to 

India about the 9th century AD. The Turskas are described as Sikhavihira 

                                                           
1  PP Srsti 1. 55-57 
2  PP Bhumi 125. 48-49  
3  PP Uttara 1. 66-67 
4  PP Bhumi 18-66 
5  PP Bhumi 98-38 
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(having no lock hair on the crown of their head) and as Mukta kaccha who 

do not neck and him of their lower garment into the band                              

There are also some chapters having philosophical back ground and 

discussion. While discussing god, soul, body, world and jnana it distinctly 

refers to Padma purana. There are several stanzas that glorify knowledge 

as superior to other spiritual to other spiritual paths. The sametity of the 

river Reva has been glorified much more than that of the Ganga and 

Sindhu etc. 

It would not be unreasonable to conclude that this khanda should have 

been composed at about the end of the 9th century AD 

Brahma Khanda 

This Khanda is comparatively a very short one. It consists of only twenty 

six chapters and suggests a recent origin. It dwells mainly upon the 

glorification of Vishnu and the Vaishnavs rituals. It describes the merits of 

the gifts of lamps to the shrines of Vishnu or burning pf lamps there at 

night the besmearing Vishnu temple with cow dung or some time over its 

walls. The Tulasi- plant is highly glorified and the garland of Tulasi is 

stated as the remover of all sins. 

The whole chapter Brahma khanda is devoted to the narration of the 

Radha – Janmastamimahatmya and there it is named Vrata too. It is 

interesting to note that the contents of this khanda are given in the 

Naradiya Purana 

It may be safely concluded that the Adi khanda and Brahma khanda ( 

Svarga khanda) were composed in the final round of completion of the 

Padma Purana during the last quarter of the fourteenth century AD 

Patala Khanda 

The Patala khanda consists of three independent groups belonging to 

different sects. The first group which consists of chapters I to 68 dwells 

mainly upon Rama`s story which begins from his victory at Lanka and 

extends up to end of the Asvamedha sacrifice. It appears atleast to some of 

the historians that this portion is the work of the Ramaites and they hold 

that this portion is awork of some follower of Ramanuja who followed the 

doctrine of Ramanite cult. The Vaishnavas are highly honoured. The 
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Mantra Om Namo Vaishnav is mentioned at one place there is mention of 

Manthram Tarak6am Brahmasanjinitam.7 

The second portion which comprises chapters 69 to 99 is apparently a 

contribution of Vaishnavas. It deals with Krishna charitha mainly In this 

group Krishna, Radha his eternal consort and Vrindavana are highly 

glorified. It also deals with the ideal of Bhakti best represented in the 

passionate devotion which Radha and Gopis depicted to have cherished 

for Krishna. There are numerous traces of Tantricism and Mula mantra. 

Om Namo Narayanaya. This Naradiya Purana also gives the contents of 

this portion of the Patala khanda.8 

The third group dwells detailed upon the practice of the lingayatha 

religion9. Image worship is prohibited and in its place linga worship is 

recommended. The glory of the Bhasman, the Bhsma snana and even 

eating of the Bhasman are highly eulogised in this portion. There are 

mentions of Avarana of linga, linga Pitha and to the Panchakshara Japa10. 

This portion contains fanciful glorifications Linga and Siva who are shown 

much superior to Rama. It is apparent from the account of this portion that 

Linga worshippers in their assiduous endeavour and their spirit of 

adherence to their sect were busy preaching the superiority of Siva over 

Rama, the favourite god of the Vaishnavas who consider Him as Vishnu 

incarnate. Mention of the past inter location between Dilipa and Vasishta 

can be found in this problem survey of the Padma purana reveals that the 

Uttarakhanda contains such as inter location between Dilipa and Vasishta 

for describing the glorification of Magha and Magha snana11 and also the 

last two chapters of the Uttara khanda are devoted to describe similar inter 

location between Dilipa and Vasishta. This proves that this potion of the 

patala khanda is posterior to the Megha-Mahatmya of the uttarakhanda. 

Hence the date of composition of this portion may be placed a little later 

than the last quarter of the 14 century AD. 

                                                           
6  PP Patala chp 83 
7  Naradiya 1. 93. 21-22 
8  PP Patala 101. 114-135 
9  PP Patala 101.218 
10  PP Uttara. 220-251 
11  PP Srsti 1. 54-60  
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Srsti Khanda 

Which may be its place in the scheme of enumeration in various editions 

of the Padma purana, from the point of antiquity the Srsti -khanda 

undoubtedly occupies the first place. The constituent parts of the Padma 

purana were formerly known as Parvans. A careful analysis of the 

contents of this khanda except for some early chapters of the present Srsti 

khanda which is also known as Pushkara Parvan, the whole of it was 

recast or revised. It may be noted that the Pushkara Parvan was originally 

compiled by the Brahma worshippers who made use of it for preaching 

their doctrines                     

The Srsti khanda begins with the glory of Pushkara and its abiding duty, 

Brahma. Later, it can be seen that, the Vaishnavas while retaining some old 

chapters of Brahma worship utilized if for their own purpose.  

On the basis of the contents, the Srsti – khanda is divided in to five groups. 

The chapters constituting the first group are undoubtedly the work of the 

Brahma-worshippers. contains several verses which are in common with 

those of the Vishnu Purana and Matsya purana These chapters cannot be 

dated earlier than those of the Vishnu purana and the Matsya purana 

which are to be dated later than the first quarter of the 4 th century AD . 

The first group narrates an interesting strong in which Savithri cursed 

Brahma that the people would not worship him at any time throughout the 

year except once in the month of Karthika12. But Gayathri, whom the 

Brahma worshippers bring in replace Savithri in the sacrificial rite granted a 

boon to Brahma that those who worship Brahma would enjoy all pleasures 

worldly and beyond. This can be seen as the deliberate efforts of the Brahma 

worshippers to revive the gradually declining Brahma worship. As regards 

the Brahma worship it is opened that the sect of Brahma became prominent 

during the period ranging from 200 AD to 600 AD. 

The first group points out that the Dasavatara theory had not come in to 

prominence and particularly Buddha was not recognised as an incarnation 

Buddha had come to be regarded as an avathara of Vishnu during the 7 th 

                                                           
12  PP Srsti 17. 151-153 
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Century and therefore it may not be wrong to conjecture that these 

chapters must have been written before the 7th Century AD. 

The second group is evidently the completion of the Vaishnavas. The 

description of the origin of Brahma and his creation is of course, repeated 

in this group but it is done to assert the supremacy of Vishnu. There are 

several chapters on Vrata, Tirtha, Dana etc. Which point to the fact that 

this period witnessed a rise of Brahmanism and revival of Vedicism. 

Therefore it would not be unreasonable to guess that the date of 

composition of this group is earlier 650AD.or at about the 6th century AD 

or at about the 6th century AD. 

The third group13 is indisputably a work of Tantric Brahman worshippers 

who tried to popularise the worshippers who tried to popularise the 

worship of Brahma by introducing a new method of Tantric Diksha . There 

is every reason to believe that the puranas began to be toned with the 

spirit of Tantricism from the beginning of the 9th century AD. Hence this 

portion might have been compiled at about the 10th century AD. 

The fourth group dwells upon the origin and exploit of Saktha duty. This 

portion can rightly be presumed as an interpolation of the Saktha 

worshippers who seem to be highly influenced by the Tantric form of 

Sakthi worship. This portion gives the details of Siva duti, a saktha duty. 

This group gives indications of an advanced stage of Sakthi – worship 

after the popularity of Tantric cult. These chapters should have been 

composed after the 9th century AD or at about the 10 century AD . 

The fifth group devotees to the glorification of Vishnu and the Vaishnavas 

several stanzas are found energising Tulasi plant and Dhatri -phala14 . The 

remarkable feature of this group is that it refers to Turuska, Mleccha and 

Yavana contemptuously. This is a possible indication that this group was 

composed after the Muhammadans had established their kingdom in India 

This portion points out the evil consequences of the slaughter of cows and 

the cows are considered as sacred as Agni and equalled with the 

Brahmas15. It is reasonable to believe that the Hindus by preaching the 

                                                           
13  PP Srsti 31. 8.75 
14  PP Srsti chap 57.1-107 
15  PP Srsti 45. 116-120, 122,162 
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glory of the cows were turning to race the influence of the Muhammadans 

from the society. Therefore these chapters cannot be dated earlier than 

1000 AD. This conclusion is evidenced by the Naradiya- purana which 

provides the account of the contents of the latest form of the Srsti khanda. 

Uttara Khanda 

This is a compilation of great extent containing two hundred and eighty two 

chapters and sixteen thousand seven hundred and seventy nine verses. It 

constitutes more than one third of the whole of the Padma purana. This 

khanda is rather a cohesive mass of heterogeneous matters like several 

legends, glorifications of Vrata, Daana, Tirtha Varnasramadharma, the 

matter relating to the ideal of Bhakti and Mukti and also the theory of 

creation. There are also strazy references to the philosophical discussions 

relating to God and Soul. 

Uttara Khanda is apparently a Vaisnavite work .The noteworthy feature of 

this khanda is that there are several treatises like Karthika Mahatmya, 

Sabhramati Mahatmya, Kalindi mahatmya, Gita mahatmya, Bhagavata 

mahatmya, Magha mahatmya etc. 

The contents of the Uttara khanda suggests that all their parts cannot be 

assigned any particular period of time. This khanda is undoubtedly 

composed after the Bhagavata purana which is highly glorified in it. The 

Bhagavata purana is stated to be superior to all other puranas and the date 

of the Uttara khanda cannot be earlier than the 8th century AD. This 

khanda highlights the burning of lamps in the temples at night at 

Dipavrata also seems to have been popular at that time. The Deepavali 

mahotsava known as Kaumudi Mahotsava is highly glorified. The Tulasi 

plant is eulogised, deified and the Tulasi triratra – vrata is distressed 

details. Because of a boon granted by lord Vishnu himself , the Tulasi plant 

is stated to be very dear to Vishnu 

The Uttara khanda refers to the worship of the five deities of the sastras 

and includes it amongst the daily duties of the people. This khanda 

regards the Tantras and the Agamas as authorities along with Sruti and 

Smrti. All these point to the fact that this khanda should not have been 

written earlier than the 9th century AD. There is mention of the five sagas 

namely Agastya, Madhava, Mukunda, Mahabala and Kapila .All these five 
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are stated to be Sukhasayins. Besides this khanda refers to the worship of 

the Acaryas who are highly revered. 

The Uttara khanda carries to the destruction of the temples and idols by 

fierce Yavanas. This may have are allusion to the destruction of Somnath 

and other temple by Mahmud Ghazni . This can be safely taken as an 

indication that the time of composition of the Uttara khanda is about the 

end of the 11th century AD or the 12th century AD. 

In a page in the Uttara khanda we find eulogy of God Vitthal who is 

Vishnu himself endowed with two arms. There are chapters on sectarian 

mantra and its diksa, sectarian mark and and also sectarian theology 

.There are also references suggestive of the rivalry of Vaishnavas against 

the Saivas. It is noteworthy that several smriti writes Vajaspathimisra, 

Govindananda, Raghunandana, Gopala Bhatta and Vijnana Bhikshu 

quotes verses from some of the chapters of this khanda 

It may be noted here that the extend Padma purana contains several 

contradictions, repetitions and also matter borrowed from the other 

puranas. But all the additions or modifications that occur in this purana 

may be attributed to the sectarian motive that seemed to be vying with 

each other for superiority. 
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Abstract 

Milk is an important source of nutrient required for the growth in infants 

and for the maintenance of health in adults. Milk is a perfect food, readily 

digested and absorbed. It is a sole natural food for infants and children. 

But these days it is being adulterated with harmful substances which 

enhance its quantity and characteristics but reduce its quality. Milk is one 

of the products which can be easily adulterated in many ways due to 

which the quality of milk is reduced. Possible reasons behind it may 

include the gap between the demand and supply, the perishable nature of 

milk, low purchasing capability of the customer and the lack of suitable 

detection tests. Milk adulteration is a worldwide concern and our 

countries are at higher risk associated with the lack of monitoring 

strategies. Unfortunately, in contrast to common belief, milk adulterants 

can cause serious health hazards leading to fatal diseases, and consumers 

are unaware of these adulteration practices. So, spreading awareness 

among the people about different types of adulterants that can be present 

in milk and their harmful effects on health can be an appropriate 

recommendation in this case. The aim of the present study is to analyze 

and compare the chemical composition of milk and to detect various 

adulterants in market milk sold by different intermediaries at the vicinity 

of Pulimath panchayath, Thiruvananthapuram District, Kerala. The study 

has shown that about 92.5% of samples, though safe, fall short of one or 

another quality parameter. 

Keywords: Milk, physical properties, chemical composition, adulterants of 

milk. 
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Introduction   

Milk is the first food for humans, and it is seen as the only richest natural 

food in terms of the nutritional elements the body needs. It provides many 

of the nutritional elements necessary for the growth and maintenance of 

the human body in adequate amounts. Milk in its natural form has high 

food value. It supplies nutrients like proteins, fat, carbohydrates, vitamins 

and minerals in moderate amounts in an easily digestible form. Milk 

contains more than 100 substances that are either in solution, suspension 

or emulsion in water. The composition of milk varies considerably with 

the breed of cow, stage of lactation, feed, the season of the year, and many 

other factors. 

Milk is one of the best sources of nutrition and are consumed by all age 

groups in rural as well as urban areas. It provides a significant amount of 

fats and protein and also provides body-building vitamins along with 

furnishing energy giving lactose and many other nutrients, therefore an 

ideal food for pregnant women and infants. On average, milk is made up 

of 87.4% water and 12.6% milk solids (3.7% fat, 8.9% milk solids-not-fat). 

The milk solids-not-fat contain protein (3.4%), lactose (4.8%), and minerals 

(0.7%) (Chandan,1997). Milk fat often called ‚butter fat‛ is commercially, 

the most valuable constituent of milk. The protein of milk is casein (80 %) 

and lactalbumin (18%). A third protein recognized as present in milk is 

lacto globulin (0.05 to 0.07). Adulteration is the act of making food or 

drugs of poor quality by adding some other substances to them. The 

addition of adulterants is called adulteration (Lakshmi, V,2012).  Milk is 

one of the products which can be easily adulterated in many ways due to 

which the quality of milk is reduced, which in turn affects the quality of 

further processed dairy products (Kumar, R.1998). Possible reasons behind 

it may include -the demand and supply gap, perishable nature of milk, 

low purchasing capability of customers and the lack of suitable detection 

tests. The vendors used adulterated milk to gain maximum profit. Starch 

and different substituted milk powders are added to increase its volume. 

Milk is a perishable commodity and is likely to be spoiled during the 

summer season when the weather becomes very hot (Tipuet al., 2007). In 

order to keep milk temporarily fresh, some unethical activities are usually 
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adapted to prevent financial losses due to the spoilage of milk during its 

transportation and sale (Naz,2000). Milk adulteration is an act of 

intentionally debasing the quality of food offered for sale either by 

admixture or substitution of inferior substances or by the removal of some 

valuable ingredient. A National survey in India has revealed that almost 

70% of the milk sold and consumed in India is adulterated by 

contaminants such as detergent and skim milk powder, but impure water 

is the highest contaminant. According to National Survey on Milk 

Adulteration conducted by FSSAI (India) in 2011, water is the most 

common adulterant followed by detergent in milk. In a survey by FSSAI in 

2012, 68% of milk samples were found to be adulterated of which 31 % 

were from rural areas. Of these, 16.7 % were packet or branded milk and 

the rest were loose milk samples from dairies. In the urban areas, 68.9 % of 

milk was found to be adulterated with water, detergent, urea and skim 

milk powder. Despite the laws governing the quality and sale of milk 

existing in India for decades, the adulteration of milk has not been checked 

completely [Kumar, R.1998]. 

According to National Survey on Milk Adulteration conducted by FSSAI 

(India) in 2018, The Food Safety and Standards Authority of India (FSSAI) 

carried out a survey on the safety and quality of liquid milk from May 

2018 to October 2018 covering all States and UTs.In this survey, a total of 

6,432 samples of raw and processed milk were collected from 1,103 

towns/cities with populations above 50,000. The survey has shown that 12 

out of 6,432 samples of milk were adulterated that render such milk unsafe 

for human consumption. Overall, above 93% of the samples that is 5976 

out of 6,432 samples were found to be absolutely safe for human 

consumption. This is undoubtedly good news for consumers (National 

milk safety and quality survey,2018). 

In order to keep milk temporarily fresh, some unethical activities are 

usually adapted to prevent financial losses due to the spoilage of milk 

during its transportation and sale. For instance, the addition of water to 

increase the volume of milk, thickening agents like starch, flour, skimmed 

milk powder, whey powder, or other ingredients to counter the dilution 

and extend the solids content of the milk. Vegetable oil, sugarcane or urea 
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to compensate for the fat, carbohydrate, or protein content of diluted milk. 

Some chemicals such as hydrogen peroxide, carbonates, bicarbonates, 

antibiotics, caustic soda and even the most lethal chemical formalin to 

increase the storage period of milk, ice to enhance the shelf life of milk; 

detergents to enhance the cosmetic nature of milk which diminishes foamy 

appearance and whitening of milk or calcium thioglycolate/ potassium 

thioglycolate/ calcium salts of thioglycolic acid and urea for whitening of 

milk and giving it a genuine appearance. 

Adulteration of milk and dairy products came into global concern after the 

breakthrough of melamine contamination in Chinese infant milk products 

in 2008 (Xin & Stone, 2008). Possible reasons for milk adulteration are, the 

demand and supply gap, perishable nature of milk, low purchasing 

capability of customers and the lack of suitable detection tests (Kamthania 

et al. 2014). Qualitative detection of adulterants in milk can be easily 

performed with chemical reactions, while quantitative detections are 

complex and diverse. Type of quantitative detection technique depends on 

the nature of adulterants in milk. For example, LC (Liquid 

Chromatography) and ELISA (Enzyme Linked Immunosorbent Assay) are 

the most common techniques used to detect foreign proteins; PCR 

(Polymerase Chain Reaction) and PAGE (Polyacrylamide Gel 

Electrophoresis) are usually used to detect milk from different species as 

adulterants in milk of a particular species. Various preservatives like 

formalin and some antibiotics are also added in milk to increase its shelf 

life. This addition decreases the nutritive value of milk. These adulterants, 

preservatives and drugs in milk cause very serious health related 

problems (Ali et al., 2011). With growing international trade, food safety 

has emerged as an important global issue (Sudershan et al., 2009). Milk is 

transported from point of production to cities mainly through middlemen. 

Such milk is watered/ skimmed to increase profit. To maintain its 

composition, materials like starch, flour, urea, cane sugar and vegetable oil 

are added as adulterants. Milk dealers may either dilute the milk or extract 

valuable components and there after add cheap substances to maintain its 

compositional parameters. These substances include starch, urea, 

preservatives like formalin, hydrogen peroxide, boric acid and various 
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antibiotics. Urea is added for whitening of milk and only few grams of 

urea are enough to bring milk in its original state. 

Hydrogen peroxide is used as preservative usually in summer season 

when environmental temperature is very high. This unethical activity is 

usually adapted to prevent the financial losses due to the spoilage of milk 

during its transportation and sale. A national survey in India has revealed 

that almost 70% of the milk sold and consumed in India is adulterated by 

contaminants such as detergent and skim milk powder, but impure water 

is the highest contaminant.  

The most common adulterants added to milk are water, urea, starch, oils 

etc. Consumption of urea will lead to kidney failure, damages the heart 

and liver.  

Larger doses may cause decrease in body temperature, shallow 

respiration, weak abnormal pulse and subconsciousness. It additionally 

influences the optic nerve and may induce blindness. It is one of the 

effective cancer-causing agents. It produces pathological lesions in vital 

organs, and abnormalities of skin and eyes. Excessive starch in the milk 

can cause diarrhea due to the effects of undigested starch in the colon, 

however, accumulated starch in the body may prove very fatal for diabetic 

patients (Singuluri & Sukumaran, 2014). To enhance SNF value of milk, 

detergents are added which on consumption may cause health hazards. 

The adulteration of milk is banned due to its ill effects. Carbonate in milk 

produce gastro intestinal problems including gastric ulcer, diarrhea, colon 

ulcer, and electrolytes disturbance (Beall and Scofield, 1995). The hydrogen 

peroxide disturbs the antioxidants in the body disturbing the natural 

immunity. Chloride in the milk disturbs the acid-base balance in the body 

and also blood pH. Ammonia in milk develops regression, loss of acquired 

speech and sensory disturbances. Various factors including animals and 

equipment cleanliness, season feed, animal health and many others 

(Coorevits,2008).  could contribute to bacterial contamination. Rinsing of 

milking equipment and machines with dirty water is one of the foremost 

reasons for the presence of a variety of microorganisms including 

pathogens in raw milk (Chatterjee, S.N.,2006). The microorganisms enter 

milk from a variety of sources and once in milk, can play a number of 
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roles, such as facilitating dairy fermentations (e.g. Lactococcus, Lactobacillus, 

Streptococcus, Propionibacterium and fungal populations), causing spoilage 

(e.g. Pseudomonas, Clostridium, Bacillus and other spore-forming or 

thermoduric microorganisms). Clean milk manufacturing, managing and 

transport are thus very important. Unfortunately, some of the adulterants 

have severe health impacts, sometimes in the long run. The ingestion of 

melamine at levels above the safety limit can induce renal failure and 

death in infants. The aim of this study is to analyze and compare the 

chemical composition of milk available in local markets and to detect the 

presence of various adulterants, for evaluating the quality of the milk sold 

by different intermediaries at the vicinity of Pulimath panchayath, 

Thiruvananthapuram District, Kerala. 

Materials and Methods    

Present investigations were carried out to evaluate the quality of the 

market milk sold by different intermediaries at the vicinity of Pulimath 

panchayath, Thiruvanantha- puram District, Kerala. A total of 30 milk 

samples in each category was collected randomly. 

Study design  

Random sampling Design.  

Sample size  

30 milk samples were collected from 4 different sectors marketed in and 

around Pulimath Panchayath.  

1. Milk producers (MP)  

2. Milk collectors (MC) 

3. Milk Cooperative Societies (MS) 

4. Packeted milk (PM)   

Samples were kept in a sterilized container and stored in a refrigerator, 

later analyzed at the laboratory without any delay.  (Bureau of Indian 

Standards FSSAI,2015) 
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Specific gravity 

The specific gravity of milk is determined by using Lactometer. It is a 

hydrometer (a device for measuring specific gravity) adapted to the 

normal range of the specific gravity of milk. Specific gravity was 

calculated by using the following formula. 

Specific gravity = 1+CLR/1000 

Fat Content 

Fat content of milk was determined by Gerber method as described by 

James (2000). The milk sample (11ml) was mixed with 90% sulfuric acid 

(10ml) and amyl alcohol (1ml) in butyrometer, and closed with rubber 

cork. The mixture was mixed and centrifuged in a Gerber machine (5 min) 

at 1100 r.p.m. The fat percentage was noted on the butyrometer scale. 

Total Solids % 

Total solid contents of milk were determined by oven dried method. Fresh 

milk was taken in pre-weighed china dish and evaporated on steam bath. 

After evaporation milk was dried in an oven at 101°C. Dried milk samples 

were kept for 1 hour in desiccators in the presence of silica gel and 

weighed. The process was repeated until a constant weight was obtained. 

Total solids % was calculated by the following formula (AOAC, 1990). 

Total solid % = Weight of dried sample x 100 

                            Weight of milk sample 

 Solid Not Fat (% 

Calculated by the formulaSolid not fat was determined by the following 

formula (Harding, 1995). 

Solid Not Fat (%) = Total Solid (%) – Fat (%) 

Percent added water: 

Percent added water calculated by using the following formula, 

% Added Water = (Standard SNF - Sample SNF)/ x100                                                                                              

                                                Standard SNF 
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Acidity  

Weigh accurately about 10 ml of the milk in a suitable dish. Add 30 ml of 

warm water. Add 1 ml of phenolphthalein indicator. Shake well and titrate 

against standard NaOH solution. Complete the titration in 20 seconds. 

Keep a blank by taking 10 ml of milk diluted with 30 ml of water in 

another dish for comparison of colour.                                                                                                         

Acidity as Lactic acid =    AN X 9 

                                              W                            

A = Volume of standard NaOH required for titration  

N = Normality of Standard NaOH solution  

 W = weight of the milk sample taken for test.            

Statistical Analysis 

The data were analyzed through a computerized statistical package i.e., 

Student Edition of Statistics (SXW). 

Detection of Adulteration 

The milk samples were tested for the following adulterants – formalin, 

urea, starch, neutralizers, detergents, sodium chloride, skim milk powder 

cane sugar, glucose/ dextrose, hydrogen peroxide, acidity and heat 

stability of milk was also tested 

Testing of common adulterants in milk 

1) Water-Lactometer is used to check the water dilution. Measured 

value is compared with the standard value. 

2) Urea: -Take 5 ml milk in a test tube + 5 ml dimethyl amino 

benzaldehyde solution, shaken well Yellow color develops. It 

shows the presence of added urea.  

3) Formalin: - Take 10 ml of milk in a test tube. Add 5 ml conc. 

sulphuric acid through the sides of the test tube without shaking. If 

a violet or blue ring appears at the intersection of the two layers, it 

shows the presence of formalin.  
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4) Detergent: -Take 5 ml milk + few drops of bromocresol purple 

solution appearance of faint violet color indicates the presence of 

detergent in milk. 

5) Skimmed milk: - If the addition of nitric acid drop by drop in to 

the test milk sample results in the development of orange color, it 

indicates the milk is adulterated with skim milk powder. Samples 

without skim milk powder shows yellow color.  

6) Starch: -Take 5ml milk in test tube, boil than cool and added 1 to 2 

drops of iodine solution appearance of blue color which indicates 

the presence of starch.  

7)  Neutralizer (Sodium bicarbonate) or soda test:-Take 3ml of milk 

in a test tube add 4 drops of rosalic acid solution the appearance of 

a red colouration indicate the presence of neutralizer in milk. 

8) Salt: - 5 ml of silver nitrate reagent is taken in a test tube. Add 2-3 

drops of potassium dichromate reagent. Add 1 ml of milk in the 

above test tube and mix thoroughly. If the contents of the test-tube 

turn yellow in color, then milk contains salt. If it turns to chocolate 

or reddish brown encolour, the milk sample is free from salt 

9) Hydrogen Peroxide: - To 10 ml of milk sample in a test tube add 

10-15 drops of Vanadium Pentoxide reagent and mix. Pink or red 

colour indicates the presence of Hydrogen Peroxide. 

10) Glucose &Dextrose: - add 2 ml of milk sample and equal volume 

of benedicts reagent in to a test tube. Keep in a boiling waterbath 

for 5 minutes. Reddish brown precipitate indicates the presence of 

sugar in milk. 

11) Cane sugar in milk- To 2ml of the milk sample add modified 

Selivanoffs reagent. Keep in a boiling water bath for 5 

minutes.Redcolour indicates the presence of canesugar in milk. 

Results and Discussions 

A total of 30 milk samples were randomly collected from different 

intermediaries Milk producers (MP), Milk collectors (MC), Milk 

Cooperative Societies (MS), Packaged milk (PM), marketed in and around 
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Pulimath Panchayath were examined for their chemical composition, 

physico chemical properties and different adulterants. 

Chemical Composition 

 The chemical composition of milk samples collected from different 

intermediaries presented in Table- 1 and figure-1. Among the 

intermediaries, milk obtained from MP, PM and MS were remarkably 

higher (p<0.05) in fat content than that of milk procured from MC. Results 

indicated that SNF and Total solids content of milk sold by MC and MS 

seemed to be lower(p<0.05), in SNF content than that of MP and PM. 

Table 1:  Chemical Composition of Milk Samples Collected from 

different intermediaries. 

Samples Fat (%) (SNF)(%) 
Total solids 

(%) 

Percentage 

added water 

Milk Producers 

(MP) 
4.10 ±0.09 a 8.13±0.15 a 11.66 ± 0.17 a 3.41±0.09 

Milk Collectors 

(MC) 
1.50± 0.24 7.23 ± 0.51 8.73 ± 0.27 11.36±1.10 

Milk Societies 

(MS) 
3.20 ± 0.15a 6.92± 0.21 10.12± 0.31 9.88± 0.12 

Packaged Milk 

(PM) 
3.63± 0.12 a 

7.91± 

0.42a 
11.44 ±0.02a 8.42 ±0.32a 

Mean + SE (%) values (P<0.05). 
 

Milk samples from MP and PM were observed lower percent added 

water(p<0.05) than samples of M C and MS. This might be due to the 

reason that adulteration of extraneous water in milk apparently increases 

the moisture content of corresponding milk (Hossain et al., 2010 Present 

findings are in line with that of reported studies of (Ayub et al., 2007) and 

who reported relatively similar fat content in buffalo dairy farm milk 

(Abdul Aziz Soomro et al., 2014) who investigated various adulterations 

and their impact on chemical characteristics of market milk sold at Badin 

Karnataka.  
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Table 2:  Physico Chemical Parameters of Milk Samples Collected from 

different intermediaries 

 

Table 3: Adulteration of Milk Samples (%) 

Adulterants 

Samples from 

Milk 

Producers 

(MP) 

Samples 

from Milk 

Collectors 

(MC) 

Samples 

from Milk 

Societies 

(MS) 

Samples from 

Packaged 

Milk (PM) 

Urea -- -- -- -- 

Starch -- 6.6% -- 3.3% 

Neutralizer --  --  

Detergents -- -- - -- 

Sugar -- _--_ -- -- 

Glucose and dextrose -- -- -- -- 

Formalin -- -- --- -- 

Sodium chloride -- -- - -- 

Hydrogen peroxide -- -- --- -- 

Skim milk powder -- 6.6% 3,3% 10% 

Mean + SE (%) values (P<0.05). 
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Samples 

Chemical composition of milk samples 

FAT SNF T solids

Samples Sp.gravity(kg/L) Acidity PH 

Milk Producers (MP) 1.023± 0.01 0.154 ± 0.06 a 6.22 ± 0.05  

Milk Collectors (MC) 1.012± 0.02  0.182 ±0.11  6.09 ± 0.16  

Milk Societies (MS) 1.01 ± 0.03 0.173 ± 0.10  6.10 ±0.11  

Packaged Milk (PM) 1.020± 0.02  0.153 ± 0.05 s 6.31± 0.24  
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The overall mean values of physico chemical properties of milk samples 

collected from different intermediaries were given in table-2. According to 

the results obtained, the values obtained in this study for milk samples 

collected by MP and PM were almost similar to those in freshly obtained 

normal cow’s milk, and moreover, milk samples collected from MP and 

PM were showed significantly (p<0.05) higher specific gravity than the 

milk samples collected from MC and MS. This might be due to addition of 

more extraneous water in the samples of MC, MS than the MP and PM. 

The acidity of milk samples sold by MP and PM was observed (p<0.05) 

lower values than the milk samples sold by MC and MS. This might be 

due to the fact that the milk sold by the MP and PM was fresh milk and 

not having any developed acidity. 

Adulteration in milk samples 

The results of different adulterants are shown in table 3. It is clearly 

evident that all examined milk samples collected from MP, MC, MV, and 

RS were free from Hydrogen peroxide, Urea, Neutralizers, Detergents, 

Formalin, sodium chloride, glucose, and dextrose. 

Formalin: As per the results None of the samples were positive for 

formalin.   

Urea adulteration: Urea is added to milk to provide whiteness, increase the 

consistency of milk, and for leveling the contents of SNF as are present in 

the natural milk (Kandpal et al., 2012). As per the results obtained in the 

present study, no sample was positive for urea.  

Starch and sugar adulteration: Starch and sugar were added to increase the 

thickness of milk after the addition of water. According to the results, all 

the samples collected from MP, MS and were negative for starch, whereas 

6%samples from MCand3%samples from PM showed positive results. 

Sugar adulteration was not observed for all the other samples collected.  

Neutralizers’ adulteration: Neutralizers are generally used to mask the pH 

and acidity values of badly preserved milk passing it off as fresh milk 

(Faraz et al., 2013). As per the results, none of the samples were positive for 

neutralizers. 
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Detergent adulteration: Detergents are added to emulsify and dissolve the 

oil in water giving the frothy solution, the characteristic white colour of 

milk (Kendall et al., 2012). According to the results obtained, none of the 

samples were found positive for detergents. 

Sodium chloride adulteration: None of the samples were found positive for 

sodium chloride.  

Skim milk powder adulteration. Skim milk powder was used to either 

increase the weight or relative mass of milk. As per the results obtained in 

the present study, samples from milk producers were negative for skim 

milk powder adulteration, whereas ten samples from PM,3.3% from MS 

6.6%   samples from MC showed positive results for skim milk powder 

adulteration, 

Conclusion 

In a country such as India where milk and milk products play an 

important role in different foodstuffs and this analysis carried out should 

bring about more awareness to the general public about the malpractices 

in milk marketing. Based on the results of chemical composition, 

physicochemical properties and milk adulteration, it was clearly shown 

that the milk sold at four different kinds viz., MP, MC, MS, and PM fall 

short of one or another quality parameter or standards. These results 

clearly suggest that milk samples collected from different intermediaries in 

the vicinity of Pulimath panchayath were not at all adulterated. But 

Consumers must be conscious of this malpractice and they have to be 

more active against milk adulteration. So, spreading awareness among the 

people about different types of adulterants that can be present in milk and 

harmful effects on health can be an appropriate recommendation in this 

case.The government should periodically collect samples and do tests to 

make sure the quality of the milk supplied and consumed by the people. A 

technical approach to this problem can be a small portable and economical 

milk test kit. The kit should have simple tests that the consumers can do to 

check the quality of their milk. The kit should be affordable and easily 

available in the market and should be subsidized by the government. It 

should have a lactometer for testing the percentage of water in milk and a 

few other chemicals for other basic tests like powder milk, detergent, and 
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urea. With such a method, consumers can check the quality of milk before 

buying them from vendors. Vendors selling adulterated milk should be 

interrogated and this practice should be banned. The study has shown that 

about 92.5% samples, though safe, fall short of one or another quality 

parameter. These results support with National milk safety and quality 

survey, 2018. The survey has shown that 12 out of 6,432 samples of milk 

were adulterated that render such milk unsafe for human consumption 

Overall, above 93% of the samples that is 5976 out of 6,432 samples were 

found to be absolutely safe for human consumption. This is undoubtedly 

good news for consumers. Overall, above 93% of the samples that is 5976 

out of 6,432 samples were found to be absolutely safe for human 

consumption.  
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Abstract 

The  terms  ‚masculine‛  and  ‚feminine‛  are  usually  used  to  describe  

gender. In  the  sitcom  Mr. Bean,  his  character  is  encoded  with  a  range  

of  characteristics  and  behaviours  that  are  the  inverse of  those  deemed  

important  and  necessary  for  masculinity. The  character  appears  to  

display  qualities  that  would  place  him  in  opposition  to  the  

contemporary  masculine  ideal;  he  inverts  the  traits  society  accepts  as  

necessary  prerequisites  for  a  certain  type  of  masculine  identity.  This 

paper  facilitates  a  deconstruction  of  the  so-called  masculine  identity  

through  the  sitcom  Mr.Bean. 

 

Key Words 

Mr.Bean, Masculine, Feminine, Sitcom, Society, Deconstruction, 

Masculine Identity 
 

Paper 

Gender  refers  to  the  characteristics  and  behaviours  that  a  society  or  

culture  associates  with  males  and females.  The  terms  ‚masculine‛  and  

‚feminine‛  are  usually  used  to  describe  gender.  Gender  expression  

can  be  defined  as  the  way  we  show  our  gender  to  the  world.  Even  

very  young  children  are  clear  about  the  gendered  choices  that  boys  

and  girls  are  supposed  to  make  in  relation  to  toys,  colours,  clothes,  

games  and  activities.  In  the  sitcom  Mr. Bean,  his  character  is  encoded  

with  a  range  of  characteristics  and  behaviours  that  are  the  inverse of  

those  deemed  important  and  necessary  for  masculinity.   



Aardra H. 

103  

The  concept  of  ‘other’  is  a  useful  symbolic  resource  and  social  maker  

in  understanding  the  process  of  constructed  identity.  Mr  Bean,  as  a  

representative  ‘other’  of  conventional  masculinity,  can  assist  an  

understanding  of  the  conceptual  limits  of  masculinity. 

The  character  appears  to  display  qualities  that  would  place  him  in  

opposition  to  the  contemporary  masculine  ideal;  he  inverts  the  traits  

society  accepts  as  necessary  prerequisites  for  a  certain  type  of  

masculine  identity.     

As  a  ‚mock-macho‛  representation  of  masculinity,  Mr.  Bean  presents  

us  with  a  male  character  whose  actions  are  tinged  with  the  very  real  

possibility  of  collapsing  into  chaos.  The  character  of  Mr.  Bean  

represents  a  distinctly  male  figure  whose  very existence  confronts  

social  order  and  challenges  our  social  relations.  The  character  of  Mr.  

Bean  is  encoded  with  a  range  of  characteristics  and  behaviours  that  

are  the  inverse  of  those  deemed  important  and  necessary  for  

masculinity. 

Mr.  Bean  facilitates  a  deconstruction  of  the  signs,  symbols  and  

imagery  of  masculinity. Mr.  Bean  is  distinctive;  he  is  made  up  of  a  

number  of  instantly  recognizable  elements.  His  clean-cut  appearance,  

with  shirt,  short  tie  and  side - parted hair,  is  so  obviously  out  of  

place  with  contemporary  fashion  that  it  places  him  further  beyond  

the  registered  frameworks  of  modern  culture. 

Bean’s  clean  shaven  face  would  place  

him  in  opposition  to  the  contemporary  

masculine  ideal.  The  ability  to  grow  a  

beard  is  considered  a  sign  of  physical  

maturity  in  men.  As  Whitman  

suggested,  ‚Beards  were  liberating  and  

empowering  and  were  accordingly  

embraced  by  men  of  every  rank,  from  

patricians  to  day  labourers.‛  More  than  

any  other  trait,  beards  are  perceived  as  a  sign  of gruff  manliness.  

With  his  clean  shaven  face,  he  inverts  the  traits  society  accepts  as  

necessary  for  a  certain  type  of  masculine  identity.  
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The  male  body  is  typically  used  as  an  object  of  heterosexual  desire 

and  as  a  signifier of physical power  in  determining hegemonic 

masculinity.  However, in the  comedy  of Mr.  Bean  this  call  for  an  

overt  masculine  sexuality  is  used  ironically. The character exhibits an 

unsophisticated  and  sexless  body  image.   

 Another instant is his love for his 

inanimate companion Teddy. Teddy is 

generally regarded as Mr. Bean’s best 

friend.  Although Teddy is inanimate,  

Bean  occasionally  pretends  it  is  alive.  

Certainly  Bean  behaves  as  if  the  bear  

is  real,  buying  it  a  Christmas  present  

or  trying  not  to  wake  it  in  the  morning.  What  is  peculiar  is  Teddy’s  

are  usually  considered  as  a  girlish  thing.  Usually  girls  prefer  teddy  

bears  once  they  were  little  girl  and  teddy  bears  allows  them  to  

explore  that  side  of  their  personality. 

  Mr. Bean has a girlfriend named 

Irma Gobb.  However,  we  see  no  

easy  exchange  of  affection  or  

display  of  sexual  attractions  

between  them.  His girlfriend  is  

shown  to  be able to  tolerate  Mr.  

Bean’s  antics  to  some  extent.  She 

even  shows  a  more  mature  

nature  in  certain  circumstances. 

This  ‚mock-macho‛  sitcom  offer  viewers  more  than  a  postmodern  

spectacle  of  unenlightened  or  unreconstructed  manhood.  By  making  a  

mockery  of  masculinity,  these  comic  narratives  simultaneously  present  

men  as  object  of  laughter  and  as  subjects  moving  between  ‚old‛  and  

‚new‛  subject  positions.  This  deconstructed  masculine  image  

challenges  the  newer  models  of  masculinity  present  in  popular  

culture.  
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